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NIAAH PABOTbI WUKOJIbI

OTkpbiTHe (30 man)
Opening (May 30)

NEKUWM U OOKNALbI BEAYLLINX YYEHBIX

(30 masn-3 utoHA)

LECTURES AND REPORTS OF LEADING SCIENTISTS
(May 30-June 3)

KPYINbI CTON (3 nioHs)

HenporeHes npu HenpoaereHepaTUBHbIX NATONOMMAX
ROUND TABLE (June 3)

Neurogenesis at the neurogenerative pathologies

CTEHOOBASA CECCUA MONOAbIX YYEHbIX
(31 mas - 2 uoHA)

POSTER SESSION OF YOUNG SCIENTISTS
(May 31 - June 2)

3akpbiTue (3 uroHs)
Closing (June 3)
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HAYYHASA NMPOrPAMMA
SCIENTIFIC PROGRAM

29 mas ¢ 19:00 go 20:30 n 30 masi ¢ 11:00 go 12:30
perncrtpaumsa y4actHMKoB B [NaHCcnoHaTe «3Be34HbINY
Registration on May 29 from 19:00 to 20:30 and on May 30
from 11:00 to 12:30 in the lobby of the hotel “Zvezdniy”

LLUKOJA
HoBble pa3paboTkn B ncuxonorn4yecknx, pusnonormiyecknx m
MeaULMHCKUX HenpouccnenoBaHUAX
SCHOOL
The new developments in the psychological, physiological and
medical neuroresearches

30 mas
May 30

KoHdepeHu-3an
Conference hall

14:00-15:00
OTkpbiTHe LLKONbI
Opening of the School
MpuBeTcTBUSA
Greetings

15:00-18:00

Jlekumun n poknaasbl

Lectures and reports
(B ckobKkax ykazaHO BpeMs Nnpe3eHTauum BMecTe C BOonpocamm)

BaszaH Apa CaakoBuy. MOJIEKYJNIAPHBLIE, KIIETOYHbIE W CUCTEMHbIE
MEXAHWU3Mbl  OMOUMOHANBbHbLIX W MOTUBAUWMOHHBLIX COCTOAHUN,
OBYYEHWNA, KOHCONUOAUNUN, XPAHEHNA N BOCTNTPOU3BEOEHNA NAMATU
Bazyan A.S. MOLECULAR, CELLULAR AND SYSTEM MECHANISMS OF
EMOTIONAL AND MOTIVATION STATE, LEARNING, CONSOLIDATION,
STORAGE AND REPRODUCTION OF MEMORY (60 MuH)

MpuHkeBuy Napuca HukonaesHa. BKINAL HEMPOIMUIEHETUKM B U3YYEHUU
OYHKLMNA MO3IrA

Grinkevich L.N. THE CONTRIBUTION OF NEUROEPIGENETICS IN THE STUDY
OF BRAIN FUNCTIONS (60 MuH)
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Arypees Anekcanap Masnosuy. HALMOHANBHBIV NMATEHT — BCEIA IV OH
HY>KEH (N HECKOMBLKO CJIOB O CTPATEMW MATEHTOBAHMS)

Agureev A.P. NATIONAL PATENT: IS IT ALWAYS NECESSARY? (OR SOME
WORDS ABOUT THE STRATEGY OF PATENTING) (30 MuH)

31 masa

May 31
10:00-12:00, 14:00-18:00
INlekuun n poknaasbl
Lectures and reports

EcbkoB Banepun MaTtBeeBud., 3nH4yeHko [O.M., dunatosa O.E., XKmBaeBa H.B.
MEPCMEKTVBbI PA3SBUTNA HEMPOHAYK HA OCHOBE
HEOMNPEAENEHHOCTEWN 1-MO 1 2-r0 TUMOB

Eskov V.M., Zinchenko Yu.P., Filatov O.E., Zhivaeva N.V. UNCERTAINTY OF 1-ST
AND 2-ND TYPES POSIVILITY OF NEUROSCAENCE DEVELOPMENT (60 MuH)

KapneHko MapuHa HwukonaeBHa, [llectepeBa H.C., O6namckaa W.C.,
CkomopoxoBa E.A., MypyxeBa 3.M., MNMogonbHbin bBb.C. MEXAHUN3MbI
HEWPOTOKCWYECKOIO JENCTBMA COEANHEHNA MAPIAHLLA

Karpenko M.N., Pestereva N.S., Oblamskaya |.S., Skomorokhova E.A., Muruzheva
Z.M., Podolny B.S. NEUROTOXIC EFFECTS OF MANGANESE (60 MuH)

KvuurmnHa BaneHtnHa ®épopoBHa. OHOOIMEHHAA KAHHABUHOWOHAA
CUCTEMA MOSIlrA KAK MUWLWLEHb OnA BO3OENCTBUN MnPU
HEMPOOEITEHEPATUBHbLIX 3ABONTEBAHUNAX

Kitchigina V.F. ENDOGENOUS CANNABINOID SYSTEM OF THE BRAIN AS THE
TARGET FOR INFLUENCES AT NEURODEGENERATE DISEASES (60 MuH)

KpuBowekoB Cepreun Neoprmesuy. CTPECC U NMOBEOEHWE
Krivoschekov S.G. STRESS AND BEHAVIOR (60 MuH)

Wynbruna I'.U., bepexHasa A.A., bepexHon OaHuun Cepreesny, Bonkosa O.H.,
3a6nuueBa E.A., KapaBaeBa E.A. PABPABOTKA KOPPEKTYPHbIX TECTOB U
KOMMbIOTEPHOM WIPbl «OAPTULW» ONA U3YYEHUA B3AMMOOEWNCTBUA
BO3BY>XOEHUNA, TOPMOXEHUA N PACTOPMAXXMNBAHUA

Shulgina G.l., Berezhnaya D.A., Berezhnoy D.S., Volkova O.N., Zyablitseva E.A.,
Karavayeva E.A. DEVELOPMENT OF PROOF TESTS AND COMPUTER GAME
"DARGISH" FOR STUDYING OF INTERACTION OF EXCITATION, INHIBITION
AND DISINHIBITION (30 MuH)

Copoko CaatocnaB MWocudosny. OJEMOIMPAOPNYECKME TMPOLECCHI B
POCCUWN: PEAJIBHOCTb U NMEPCMNEKTWBbI (60 MmuH)
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1 nroHsA
June l

10:00-12:00, 14:00-18:00
INlekuun n poknaasbl
Lectures and reports

YwakoB Bagum JleoHmposud, KaprtawoB C.U., Opnos B.A., 3nH4yeHko B.B.,
LWWapaeB M.I'.,, MacneHHukoBa A.B., C6oeB A.l., CennBaHoB A.A., MONOLWHNKOB
U.A., BennuykoBckun B.M. RICH-CLUB CTPYKTYPbl TrOJNIOBHOIMO MOSIrA 1o
OJAHHBIM  ®MPT U TPAKTOIMPA®UN: KOHTPACTHBLIE PE3YJIbTATbHI VY
3[00POBbIX UCIMbITYEMbIX U BOJIbHbIX LUIN30OPPEHUMEN

Ushakov V.L., Kartashov S.l., Orlov V.A., Zinchenko V.V., Sharaev M.G.,
Maslennikova A.B., Sboev A.G., Selivanov A.A., Moloschnikov I.A., Velichkovsky
B.M. RICH-CLUB STRUCTURES IN THE HUMAN BRAIN AS REVEALED BY fMRI
AND DTIl: SHARP CONTRAST IN RESULTS OF HEALTHY AND SCHIZOPHRENIC
PARTICIPANTS (60 muH)

WremGepr  AHapen CepreeBuu. KOCMNYECKAA PAOAVMALUMOHHAA
HEMPO®U3NONOIMA:  MPOBMNEMbI, MNOOXOObl K WX  PELWEHWUIO,
MEPCIMEKTMBHBLIE HAMPABJTIEHUNA

Shtemberg A.S. SPACE RADIATION NEUROPHYSIOLOGY: PROBLEMS,
APPROACHES TO THEIR DECISION, PERSPECTIVE DIRECTIONS (60 MuH)

BobkoBa Hatanba BuktopoBHa, HectepoBa U.B., CamoxnH A.H., OBYMHHUKOB
nn., EesrenbeB M.B. CTAPEHME MO3IA, CTPECC-BEJIKW W BONE3Hb
ANBbLFENMEPA

Bobkova N.V., Nesterova 1.V., Samokhin A.N., Ovchinnikov L.P., Evgeniev M.B.
AGING OF BRAIN, STRESS-PROTEINS AND ALZHEIMER’S DISEASE (45 MuH)

MaiHyTaMHoB Xanun fNaTtbinosuy, Sdaposa I.I.%>, AHgpuaHos B.B., BantuHa
T.B., Naspos U.A. NPOOYKUNA OKCUOA ASOTA N COOEPXAHWE MEOV B
CMMHHOM MOSIE W CEPOLEE KPbIC MNPV TPABMATUYECKOW BOJNE3HU
CMMHHOIO MOS3IrA

Gainutdinov Kh.L., Yafarova G.G., Andrianov V.V., Baltina T.V., Lavrov |l.LA. NITRIC
OXIDE PRODUCTION AND LEVEL OF COPPER IN SPINAL CORD AND HEART
OF RATS UNDER SPINAL CORD INJURY

(45 MuH)

DonrayeBa Jliogmuna lMetpoBHa, PepotoBa E.U., 3nHuyeHko B.Il., BepexHoB
A.B. B3AVMOOEWNCTBUE AJIb®A-CUHYKNEMHA W MWUTOXOHOPWUMA MPU
BONE3HWM NMAPKUHCOHA

Dolgacheva L.P., Fedotova E.I., Zinchenko V.P., Berezhnov A.V. INTERACTION OF
ALPHA-SYNUCLEIN AND MITOCHONDRIA INPARKINSON'S DISEASE (45 MuH)

lOmatoB EBreHut  AHTOHOBMM. HOBEMWWE WHPOPMALIMOHHBIE W
HEMPOXUMWYECKVE  PA3PABOTKM  ONIA  MNCUXOPU3NONOTMHECKKNX
NCCINEOOBAHNA
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Yumatov E.A. THE LATEST DEVELOPMENTS: INFORMATIONAL AND
NEUROCHEMICAL FOR THE PSYCHOPHYSIOLOGICAL RESEARCH (45 MuH)

Mewnnuxos EBreHum 3anmaHoBuUv, dPap3etaMHoOBa P.M. OPOEKT
BbICKAKMBAHNA — LUBET UITN APKOCTb?
Meilikov E.Z., Farzetdinova R.M. POP-OUT EFFECT — COLOR OR LUMINANCE?
(30 muH)

2 VUIOHHA

June 2

10:00-12:00, 14:00-18:00
JNlekuun n poknaasbl
Lectures and reports

CotHukoB Oner CemeHoBu4. KAK TOABMNAOTCA OBA AOPA B OOHOM
HEMPOHE
Sotnikov O.S. AS THE TWO NUCLEI APPEAR IN A SINGLE NEURON (60 muH)

FepacumeHko HKpun TMetpoBuy. Gerasimenko Yu.P. MULTI-SEGMENTAL
STIMULATION STRATEGIES TO ENHANCE POSTURE AND LOCOMOTION
AFTER PARALYSIS (60 MuH)

BakcaHckun Oner EBrenbeBudy. KOHBEPIEHTHAA NMNAPAOUTMA U
COBPEMEHHOE OBPA30OBAHME

Backsanskiy O.E. CONVERGENT PARADIGM AND MODERN EDUCATION
(30 MuH)

MepenenkuHa Onbra BukrtopoBHa, TapacoBa A.HO., OrueHko H.A., Jlunbn U.T".,
NMonetaeea W.U. KOMHUTUBHBIE CIOCOBHOCTN W TPEBOXHOCTD:
JTABOPATOPHbIE MOJENN.

Perepelkina O.V.,Tarasova A.Yu., Ogienko N.A., Lilp I.G., Poletaeva I.I. COGNITIVE
ABILITIES AND ANXIETY: LABORATORY MODELS (30 MmuH)

CupopeHko AneBTtuHa BacunbeBHa, Conoayxo H.A. 3JIEMEHTbI PEAJTM3ALUNN
HEVMPOKOMIMbKOTEPHOIO MHTEP®ENCA

Sidorenko A.V., Solodukho N.A. THE BRAIN-COMPUTER INTERFACE ELEMENTS
IMPLEMENTATION (30 MuH)

®epotoBa WpumHa BopucoBHa, CypuHa H.M., lNoneraeBa WU.UN. MOLEIb
SMMNENCUN — KPbICbI MNMHUW KPYLLMHCKOIO-MOJTOOKNHOW (KM)

Fedotova I.B., Surina N.M., Poletaeva I|.I. THE MODEL OF EPILEPSY -
KRUSHINSKY-MOLODKINA (KM) RAT STRAIN (30 MuH)

XopceBa Hatanua WropeBHa, lNpuropwbeB 1O.I'., MpuropbeB M.E. BJIMAHUNE
HU3KOMHTEHCWBHbIX Q3NEKTPOMAIMHUTHBLIX MOMNEN HA 3MBPWOIMEHES3
Khorseva N.I., Grigoriev Yu.G., Grigoriev P.E. INFLUENCE OF LOW INTENSIVE
ELECTROMAGNETIC FIELDS ON EMBRYOGENESIS (30 MuH)
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WeHkmaH Bopuc Ctueosuy. O MNMPUPOLE FMNOrPABUTALMOHHOWN ATOHUM
MOCTYPAJIbHOW MblWLbl  Shenkman B.S. ON THE NATURE OF
HYPOGRAVITY-INDUCED POSTURAL MUSCLE ATONIA (60 mMuH)

3 UIOHSA
June 3

11:00-13:00
KPYMNbIA CTON
ROUND TABLE

HenporeHes npu HepoagereHepaTUBHbIX NAaTONOIMAX
Neurogenesis at the neurogenerative pathologies
PykoBoguTtenu —

Muxaun FOpbeBu4y CtenaHunyes, A4.6.H.,
BukTtop AnekcaHapoBud AHuon, K.6.H.

AHvon Buktop AnekcaHpgpoBud, JlazapeBa H.A., fkoBne A.A,
MaHonosa A.O., TynseBa H.B. W3MEHEHWA T[1OCTHATAJIbBHOIO
HEWPOIEHE3A B MOS3IE KPbIC NOA4 OENCTBMEM CTPECCA

Aniol V.A., Lazareva N.A., Yakovlev A.A., Manolova A.O., Gulyaeva N.V. STRESS-
INDUCED CHANGES IN ADULT NEUROGENESIS IN RATS.

14:00-17:00
JIlekuun n poknaasbl
Lectures and reports

dypayn Pepop WMBaHoBM4, YokmHd B.K., Pypayn B.®., Nmmxun A.l.,
Bpabue B.I'., BepesoBckaa E.C. TCUXUNKA. TICUXNYECKOE 3O0OPOBbE.
MCNXUYECKUE PACCTPOWNCTBA. GEHOMEHOJ10IN'MA nX
OKCTEPUOPUSALINIA

Furdui T.I., Ciochina V.Ch., Furdui V.T., Glijin A.G., Vrabie V.G., Berezovschaia E.S.
PSYCHICS. MENTAL HEALTH. MENTAL DISORDERS. PHENOMENOLOGY OF
THEIR EXTERIORIZATION (60 MuH).

KanuneBuu Jleonnpg Bnagumuposuuy, OasnetbsipoBa K.B., KopwyHos C.[.
®UNSNONOMMYECKME OCOBEHHOCTW [OBUFATENbHOW AOAMTALMMN Y
OETEW C OCOBbIMM BO3SMOXHOCTAMM 300POBbA

Kapilevich L.V., Davletyarova K.V., Korshunov S.D. PHYSIOLOGICAL
CHARACTERISTICS MOTOR ADAPTATION OF CHILDREN WITH SPECIAL
NEEDS (40 MuH)

BepO6uukun EBreHumn BacunbeBuu. COH, KAK NMPENKOONA K

5OAPCTBOBAHUIO
Verbitsky E.V. SLEEP AS THE PREAMBULA TO THE WAKEFULNESS (60 MuH).
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31 mMas - 2 uIoHSA
May 31 - June 2
10:00 - 18:00

CTEHOOBASA CECCUA MOJNOAbIX YYEHbIX
POSTER SESSION OF YOUNG SCIENTISTS

[Joknagumkm [ormKHbI NPUCYCTBOBaTh Y CBOUX CTEHAOB
31-ro mas, 1-ro unu 2-ro nroHs ¢ 12-00 go 13-00.
B 3TO Bpemsa nekuun n ycTHbIX AOKNaQoB He 6yaeT

31 man
May 31

KnounxnHa E.M., AxankuHa E.C., TlaBpunoBa C.A. OCOBEHHOCTW
N3MEHEHUWA QJNEKTPUYMECKOW AKTUMBHOCTWM CETYATKM W COCYOOB
MA3HOIo OHA Y KPbIC C BbISBBAHHbLIM CTPENTO30TOLMNHOM CAXAPHbLIM
ONABETOM

Klochikhina E.M., Akhapkina E.S., Gavrilova S.A. CHANGES IN RETINAL
ELECTRICAL ACTIVITY AND FUNDUS VESSELS IN RAT MODEL OF
STREPTOZOTOCIN-INDUCED DIABETES

KyapswoBa W.B., Fop6yHoBa A.A. METAIMJIACTUYHOCTb CUWHAINCOB B
YCNOBMAX OBOrAWEHHOM W OBEAHEHHOW CPEObl OBUTAHUA.
CPABHUTEIbHbIN AHATNNS.

Kudryashova 1.V., Gorbunova A.A. SYNAPTIC METAPLASTICITY IN RELATION TO
ENVIRONMENTAL DEFICIT OR ENRICHMENT. COMPARATIVE ANALYSIS.

UucrtoBa HO.P., UBnuesa H.I., NopkuH A.l'., Anekcangpos H0.U. N'BMEHEHWVA B
CTPYKTYPE MHOMBWOYAJIBHOIO OIMbITA MNP AOANTAUMM NHOUBUOA K
HEBO3MO>XHOCTWN NCIMOJIb3OBAHNA PAHEE COOPMNPOBAHHOITO OlbITA
Chistova Yu.R., Ivlieva N.P., Gorkin A.G., Alexandrov Yu.l. CHANGES IN
INDIVIDUAL EXPERIENCE STRUCTURE WHEN INDIVIDUAL ADOPTS TO
IMPOSSIBILITY OF USING PREVIOUSLY FORMED EXPERIENCE

KypeHkoBa A.[l., BonkoBa 10.J1., 3anueB W.J1., YmapoBa B.A., NaBpunosa C.A.
BJIIMAHUNE NENTUMOA CEMAKC HA JMHAMUWKY  BEFETATMBHOIO
COMNnPOBOXOEHWA PABOTHI CEPOLA NP NILEMWYECKOM N
PEMNEP®Y3MOHHOM MOBPEXOEHNI

Kurenkova A.D., Volkova Y.L., Zaitsev I|.L., Umarova B.A., Gavrilova S.A. THE
EFFECT OF SEMAX ON THE DYNAMICS OF VEGETATIVE SUPPORT OF
CARDIAC FUNCTION IN ISCHEMIC AND REPERFUSION INJURY

Ne6epeBa-Neopruesckaa K.b., lWyprtakoBa A.K. NISBMEHEHWE AKTMBHOCTU

MbILWWEN NIMHWN C57BL/6 B CUCTEME INTELLICAGE MOCHNE BO3OENCTBUS
PASJTMYHBIX PAKTOPOB KOCMUYECKOI'O MNOJIETA
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Lebedeva-Georgievskaya K.B, Shurtakova A.K. ACTIVITY CHANGING IN
INTELLICAGE SYSTEM AFTER INFLYENCE DIFFER SPACE FLY FACTORS OF
MICE C57BL/6 LINE

AkoBneBa A.M., TatapHukoBa O.I., HectepoBa WU.B., CamoxuH A.H., HekpacoB
MN.B., BonbnuHa O.M., Kopoes [.0., bo6kosa H.B. NCCJIEAOBAHUE BJIMAHNA
®PATMEHTA PELUENTOPA RAGE HA BbPKMBAEMOCTD KJIETOK B KYJIbTYPE
MMMMNOKAMIMA TPAHCIEHHbIX MbILLWEW 5XFAD

Yakovleva A.M., Tatarnikova O.G., Nesterova 1.V., Samokhin A.N., Nekrasov P.V.,
Volpina O.M., Koroev D.O., BobkovaN.V. EFFECT OF RAGE RECEPTOR
FRAGMENT ON CELL VIABILITY IN CULTURE OF THE HIPPOCAMPUS OF
5XFAD TRANSGENIC MICE

MepwwuHa E. B., ApxunoB B.U., KoHakoB M.B., Jleeun C. I'. MUCCJIEQOBAHUE
BNMMNAHNA UMTOKMHOB WUJ1-10 U ToOPGeta-1 HA TUMNTNMOKAMI-SABUCHUMbBIE
HABbLIKWM Y KPbIC

Pershina E.V., Arkhipov V.I., Konakov M.V., Levin S.G. STUDY OF CYTOKINE IL-10
AND TGFbeta-1 OF INFLUENCE ON HIPPOCAMPAL TESTS IN RATS

AHuncnmoB B.H., Koponesa M.B., lNankuna H.B. METOOOJIOIrMYECKUME
noaxodbl K OBBLEKTUBUSALUMM N KOJIIMMECTBEHHOMY W3MEPEHUIO
3OMOLIMOHATNBHbLIX PEAKLMI

Anisimov V.N., Koroleva M.V., Galkina N.V. METHODOLOGICAL APPROACHES
TO OBJECTIFICATION AND QUANTITATIVE ANALYSIS OF EMOTIONAL
REACTONS

KoBanbko H.1O., KannnnHna M.B., Mopo3oga J1.B., BnuHoBa M.U., Nann6ux O.B.,
CycnoB A.H., WWunosa O.A., KpyunHuHa W.10. XVNOKOPA3HLIN CUHTE3 U
NCCINEOOBAHME HOBbIX KEPAMNYECKX HAHOMATEPUWAIIOB

Kovalko N.Yu., Kalinina M.V., Morozova L.V., Blinova M.I., Galibin O.V., Suslov D.N.,
Shilova O.A., Kruchinina L.Yu. LIQUID-PHASE SYNTHESIS AND INVESTIGATION
OF NEW CERAMIC MATERIALS

1 voHA
June l

NorunoBa H.A., MNManoB H.B., MNotexuHa A.A., KocunubiH H.C., CBnHos M.M.
BNMAHME KAPBEHOKCOJIOHA HA NBMEHEHME MO3IroBOIro KPOBOTOKA B
OBJIACTU OYATrA UVHCYNbTA W TIEHYMBPbLI TP  MOOEJTMPOBAHNA
NWWEMNUN B HEOKOPTEKCE KPbIC

Loginova N.A., Panov N.V., Potekhina A.A., Kositsyn N.S., Svinov M.M. INFLUENCE
OF CARBENOXOLONE ON THE CEREBRAL BLOOD FLOW IN THE CORE AND
PENUMBRA AFTER ISCHEMIA IN THE NEOCORTEX OF RATS

Monnwyk A.A., YkpauvHueBa [0.B.,, Meira e Cruz M., HmxHuk A.H,,
MapTtbiHoBa O.B. BIIMAHWE CENEKTUBHOW CYMNPECCUW TPETbEW CTAOUU
CHA HA TONEPAHTHOCTb K TNIOKO3E W VYTPEHHU/A YPOBEHb
TECTOCTEPOHA
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Polishchuk A.A., Ukraintseva Yu.V., Meira e Cruz M., Nizhnik A.N., Martynova O.V.
SELECTIVE SLOW-WAVE SLEEP SUPPRESSION AFFECTS THE MORNING
TESTOSTERONE SECRETION AND GLUCOSE TOLERANCE

MotpsicoBa A.H., Yvranenunk Jl.A., [OamsaHoBuuy E.B., Tecnenko E.J.,
BasuaH B.X. BbIABNEHME PAHHUX TOCTYPAJIbHbIX OTKIOHEHWA
MAUMEHTOB C HAYAJIbHbIMA CTAOUAMWN BOJIE3HWN TMAPKUHCOHA TPU
PA3JIMYHbLIX ®YHKUNOHAJIbHbIX HAPY3KAX.

Potryasova A.N., Chigaleychik L.A., Damjanovich E.V., Teslenko E.L., Baziyan B.H.
DETECTING EARLY POSTURAL DEVIATIONS PATIENTS WITH INITIAL STAGES
OF PARKINSON'S DISEASE IN DIFFERENT FUNCTIONAL LOAD

O6bnamckaa W.C., [lectepeBa H.C., CkomapoxoBa E.A., Kpuukas 0O.B.,
Kapnenko M.H. HEMPOBOCMANEHWE MPY MAPIAHLEEBOW SHLIE®ANONATUN
Oblamskaya |.S., Pestereva N.S., Skomarohova E.A., Kritskaya D.V., Karpenko M.N.
NEUROINFLAMMATION OF MANGANESE ENCEPHALOPATHY

Mono3zoB A.C., CaBouykumHa E.B., [OmutpueBa 10.B., AnekceeBa A.C,,
pecdHep H.M., 'py3sakoB A.A., N'pomosa J1.B. TMAPOJINS NMUNWEBbBLIX BELLECTB
N BCACbIBAHWE TNOKO3bl B TOHKOW KULWKE KPbIC MNPV MOBbLILWLWEHHOM
YPOBHE NMKOKOKOPTKOMOOB B KPOBW

Polozov A.S., Savochkina E.V., Dmitrieva Y.V., Alekseeva A.S., Grefner N.M.,
Gruzdkov A.A., Gromova L.V. HYDROLYSIS NUTRIENTS AND ABSORPTION OF
GLUCOSE IN THE RAT SMALL INTESTINE ELEVATED LEVELS OF
GLUCOCORTICOIDS IN BLOOD

Nomoeckun A.U., dapeeB P.C., babypuHa 10.J1., Ko6sikoBa M.U., AkatoB B.C.,
Kpectuhuna O.B. BJIMAHWME MEJIATOHMHA HA POCT W WHAOYKUUIO
ONODPEPEHLMPOBKM KNETOK OCTPOIrO MMENOWMAHOIO NEMKOS3A (HL60).
Lomovsky A.l.,, Fadeev R.S., Baburina Yu.L., Kobyakova M.l.,, Akatov V.S,
Krestinina O.V. THE EFFECT OF MELATONIN ON THE GROWTH AND THE
INDUCTION OF DIFFERENTIATION OF ACUTE MYELOID LEUKEMIA CELLS
(HL60).

HectepoBa MW.B., TarapHukoBa O.l., CamoxuH A.H., Hekpacos [1.B,,
Bonbnuua O.M., KopoeB [.0., Bo6koBa H.B. HEVIPOMPOTEKTOPHASA POJIb
®PATMEHTA O3KCTPAKINETOYHOIO PEUEINTOPA RAGE B BOJIE3HU
ANbLUIEMMEPA

Nesterova [|.V., Tatarnikova 0O.G., Samokhin A.N., Nekrasov P.V., Volpina
0.M., Koroev D.O., Bobkova N.V. NEUROPROTECTIVE ROLE OF
EXTRACELLULAR RAGE RECEPTOR FRAGMENT IN ALZHEIMER’S DISEASE

lly6una B.C., Kosuna B.WU., lWartanun 10.B. MHMVBUPYIOWEE OENCTBUE
MONN®EHONbHbLIX COEANHEHWI HA MEPEKMCHOE OKUCNEHWME NNINOO0B
Shubina V.S., Kozina V.l., Shatalin Y.V. INHIBITORY EFFECT OF POLYPHENOLIC
COMPOUNDS ON LIPID PEROXIDATION
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KproukoBa A.B., NHozemueB A.H., benosa 0O.B., MockBuHa C.H. BJIMAHUE
NWMMYHOAKTUBHBLIX TMPEMAPATOB N3 TUMYCA N KOXW HA HEWPOHO-
MAAJTTbHBIE COOTHOLWEHWA B TPEX CTPYKTYPAX MOSGIA KPbIC

Kryuchkova A.V., Inozemtsev A.N., Belova O.V., Moskvina S.N. THE INFLUENCE
OF THYMUS AND SKIN IMMUNOACTIVE DRUGS ON NEURONO-GLIAL INDEX IN
THREE RAT BRAIN STRUCTURES

2 UIOHSA
June 2

Kynukosa C.M. CPABHEHVE KINACCUPUKATOPOB AJ1A ABTOMATUYECKOIO
PACMO3HABAHNA SMOLUMOHATBHBIX COCTOAHNM MO OAHHBLIM 33r
Kulikova S.P. COMPARISON OF CLASSIFIERS FOR AUTOMATIC RECOGNITION
OF EMOTIONAL STATES BASED ON EEG DATA

DeHucos lN.A., JlebegeBa A.B., NMumawkuH A.C., NMaBnbiyeB H.C, Nnata A. .,
CembsHoB A.B. CETEBAA KAJIIbUMEBAA OVMHAMWKA ACTPOUUTOB TMPU
XPOHWYECKOW IMUNEMNTUDPOPMHOW AKTUBHOCTW.

Denisov P., Lebedeva A., Pimashkin A., Pavlychev N., Plata A., Semyanov A.
CALCIUM DYNAMICS IN ASTROCYTIC NETWORKS UNDER CHRONIC
EPILEPTIFORM ACTIVITY

Tuxobpasosa O.I1., Bansabun A.B., FnagkoB A.A., MypaBbeBa M.C., KnioeB E.A.,
Wenykosa H.A., Tumawor [.C., barpatawsunu B.H., MyxuHa W.B.
NMPUMEHEHUE AYTOJOIMMYHbLIX HEWPAJIbHbLIX MPOIMEHUTOPHBLIX KNETOK
HA OCHOBE 3D BUOOEMPAONPYEMOIO CKA®PONOA HA BOCCTAHOBJIEHNE
OYHKLUMMA LUHC MbIWEN NMNMHWX C57BL/6 B OTOANEHHOM MEPUOAE MPU
TEPANNWN YEPEMHO-MO3roBOW TPABMbI

Tikhobrazova O.P., Balyabin A.V., Gladkov A.A., Muravyeva M.S., Kluev E.A,,
Shelchkova N.A., Timashov P.S., Bagratashvili V.N., Mukhina I.V. THE EFFECT OF
AUTOLOGOUS NEURAL PROGENITOR CELLS BASED ON 3D BIODEGRADABLE
SCAFFOLD ON THE LONG-TERM FUNCTIONAL OUTCOME OF C57BL/6 MICE
AT THE THERAPY OF TRAUMATIC BRAIN INJURY

Ypaszos M.[., MutpowuHa E.B., Aboreccumenrade b.X., Xampayn U., MuweHko
T.A., AcTtpaxaHoBa T.A. Wenuykosa H.A., JNlanwwuH P.02, BbenoycoBa WU.U.,
MyxuHa n.B., BenyHoBa M.B. OCOBEHHOCTHU BO3OENCTBUA
HEMPOTPO®UYECKOIO ®AKTOPA TONIOBHOIO MO3IrA HA YCTOMYMBOCTb
PA3JTMYHbBLIX NTNMHNI MBILLEN K ULWEMUU IN VIVO

Urazov M.D., Mitroshina E.V., Abogessimengane B.Zh., Hamraoui I., Mishchenko
T.A., Astrakhanova T.A., Shchelchkova N.A., Lapshin R.D., Belousova I.l., Mukhina
[.V., Vedunova M.V. FEATURES OF BRAIN-DERIVED NEUROTROPHIC FACTOR
INFLUENCE ON THE RESISTANCE OF DIFFERENT LINES OF MICE TO
ISCHEMIA IN VIVO

babuHa A.B., JlaBpuHeHko B.A., KasapuHoB B.U. OCOBEHHOCTU

METABONIM3MA TWANYPOHAHA B TOYKE B VYCNOBUAX [OENCTBUA
MOKOKOPTMKOMOOB Y BASOINPECCUH-AEOPNLIMTHBIX KPbIC
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Babina A.V., Lavrinenko V.A., Kazarinov V.l. RENAL HYALURONAN METABOLISM
UNDER GLUCOCORTICOID ACTION IN VASOPRESSIN-DEFICIENT RAT

BeukanoBa C.O., 3anapa T.A., lpockypa A.Jl., TonctukoBa T.I"., PatywHsak A.C.
AMUO NAMBEPTUAHOBOW KNCNOTbl HOPMANN3YET ®YHKLIMOHNPOBAHUE
NMMPAMUOHBIX HEMPOHOB TMMMOKAMIA MPU NMEHTUNEHTETPA30JIOBOU
N MMKPOTOKCUHOBOW MOJENAX NMNIENTUOOPMHOW AKTUBHOCTU
Vechkapova S.O., Zapara T.A., Proskura A.L., Tolstikova T.G., Ratushnyak A.S.
LAMBERTIANIC ACID AMIDE NORMALIZES HIPPOCAMPAL PYRAMIDAL
NEURONS FUNCTION IN THE PENTILENTETRAZOLE AND PICROTOXIN
EPILEPTIFORM ACTIVITY MODELS

EmenbaHoBa T.B. MEXXMONYWAPHAA CUHXPOHUSALUNA KOPKOBbLIX 30H VY
NMOOEN NOXMNOro BO3PACTA C PASHOW MPOAYKTVBHOCTbLIO UTEHMA
Yemelianova T.V. HEMISPHERIC SYNCHRONIZATION OF CORTICAL AREAS OF
ELDERLY WITH DIFFERENT READ PRODUCTIVITY

ManbueB A.B., BuxapeBa E.A., JlbicukoBa E.A., BpoHoBuukun E.B., YcTioros
A.A. OTCPOYEHHBIN OEBKOT CUMNTOMATUYECKOW CTAOUM FUS-
MNMPOTENHOMATUU Y TPAHCIEHHbIX MbILLWEM NOA OEUNCTBUMEM MPEMAPATA
OVMMEBOH

Maltsev A.V., Vikhareva E.A., Lysikova E.A., Bronovitsky E.V., Ustyugov A.A.
DIMEBON DELAYS THE ONSET OF SYMPTOMS OF FUS-PROTEINOPATHY IN
TRANSGENIC MICE.

CBeTkumHa A.A., CtpenbHukoBa U.A., KoBwoBa O.C., AHgpodarmHa O.B., lyHb
A.B. OCOBEHHOCTW MO3HABATENBbHOW C®EPbl B OCTPOM M PAHHEM
BOCCTAHOBUTEJIbHOM TNMEPUOOE WWEMUWYECKOIO WHCYNBbTA TMOCIHE
CUCTEMHOW TPOMBONUTUYECKOW TEPAMUU

Svetkina A., Strelnikova I., Kovshova O., Androfagina O., Dun A. COGNITIVE
FUNCTIONS IN THE EARLY RECOVERY PERIOD CAROTID ISCHEMIC STROKE
AFTER INTRAVENOUS THROMBOLYSIS

Ba6kuna Y.[. MPEOBNAOAHME NEBOW NOJNOBWHbLI 3PUTENBLHOIO NOMA rno
MOKASATENSAM OKYNIOMOTOPHOW AKTUBHOCTM MPU BOCAPUATUN NALY
Babkina U.D. LEFT VISUAL FIELD DOMINANCE IN OCULOMOTOR ACTIVITY
DURING FACE PERCEPTION

3 UIOHSA
June 3

17:00-18:00

3AKPbITUE LLUKOIJbI
CLOSING OF SCHOOL
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TE3UCbI NEKUUU N OOKNALOB
ABSTRACTS OF LECTURES AND REPORTS

HALUWOHATNBbHbLIU NATEHT - BCErOA I OH HYXXKEH
(NN HECKOJIbKO CJ1OB O CTPATEIN'M NATEHTOBAHUA)
A.l. ArypeeB
OO0 «Coto3nateHT», MockBa, Poccusa

Tak crnoXxunocb, YTO OTEYECTBEHHbIN Y4EeHbIN (COBETCKUA UMW MOCTCOBETCKNN),
BbINOJSTHASA TO UMM MHOE MCCriefoBaHne, He 0COBEeHHO 3ayMblBaeTCs Hag TeM, a 4YTo
Xe panble. Yauwle Bcero ycnex B mccrnegoBaHuM — 3TO MOBOA K MPOOOSHKEHUHO
noucka. MIHbIMn crioBamun 4alle BCero Mm ABWXKET NMOUCK HOBOro pagu eule bonee
HOBOro, NycTb U He 06sa3aTenbHO BOCTPeOGOBaHHOMO B XO3SMCTBEHHOM O6oOpoTe.
Bo3MoXxHO, OTCyTCTBUE pearibHON MaTepuanbHOM MoTuBauumn obycrnaenmBaeT Takoe
noBegeHve wuccnegosatens. Bmecte ¢ Tem, BpsiA N Kakon u3 aBTOPOB He
3anHTepecoBaH B TOM, 4YTOObl BO3MECTUTb (MNKU, NO KpanHen Mepe, YaCTUYHO
BEPHYTb) COOGCTBEHHbIE YCUMNA UM CPEACTBA, NOTPAYEHHbIE HA Y)KE COCTOSIBLLUEECH
BornbLoe nnn He o4eHb 6onbLIOE OTKPLITUE HOBOTO.

K coxaneHuto, NpuxoaumTca yxe NpoAoIPKUTENbHOE BpeMsi HabnwaaTtb, 4To,
BO3MOXHO  NO  MNPUYNMHE  Manom  MHOPMUPOBAHHOCTU,  OTEYECTBEHHbIN
nsobpetarenb, He B MOMHOW Mepe WUCMOoNb3yeT CYLIECTBYIOLINE WHCTPYMEHTbI
OXpaHbl TEXHUYECKMX pelueHuin. Yalle Bcero, oH npuberaeT K nogaye 3asiBOK Ha
nonyyeHne naTteHTa B HaUWOHaNbHble NaTEHTHble BEAOMCTBA. JTO KOHEYHO
onpaBdaHoO, ecnv B €ro pacrnopsikeHuM MOLLHOCTM MO MPOU3BOACTBY KOHEYHOrO
npoayKTa UM MMeeTcs B BUAY 3aKpbiTUE HALMOHANbHOIO pbiHKA A58 UHOCTPAHHOTO
NpOM3BOAMTENS aHanornyHoro npogykta. OpHako, Yalle BCero OTeYeCTBEHHbIV
nccnegoBaTtenlb He MOTUBMPOBAH HWU TeM, HWU apyrum. B Takon cutyauum (To ecTb
Npy OTCYTCTBMM CTOPOHbI, 3aUHTEPECOBAHHOM B MOKyNke COOCTBEHHO naTeHTa,
npoaykTa no naTteHTy 1 T.n.) nogava 3asiBKM Ha naTeHT u Tem 6onee nonyyeHue u
noagep)kaHne HaunoHasnbHOro nateHTa B TedeHne 20-neTHero cpoka — nycras TpaTta
AeHer.

Bmecte ¢ TemM CywlecTBYIOT YyxXe ANUTENbHOE BpPeEMSA BO3MOXHOCTM NS
MOMOAbIX aMOMLIMOHHBIX NN YK€ COCTOSIBLLUMXCS YYeHbIX cpeacTtsa (nyTn) 3asiBUTb O
cebe B obnactu TexHukn, roe pabotaeT wuccnepoBatenb. MexayHapogHoe
coobLiecTBo pa3paboTano n OCyLLEeCTBUIIO TaKOM MHCTPYMEHT, Kak MexayHapoaHas
3asiBKa Ha MnaTeHT, KoTopas npefocTaBnseT ropasgo 6onbline BO3MOXHOCTM AN
OXpaHbl W nNpeacTaBneHnss WHTepecoB uM3o00peTaTens. HekoTopble W3 HUX:
CTaHOapTHbIN  NOOXOA K COCTaBMEHUIO 3asBKW, OOWWM noaxod K OLEHKe
NaTeHTOCNOCOOHOCTHN, KBANMMULMPOBAHHLIN MOUCK N 3aKNio4YeHne MeXxayHapoaHOW
npeaBapuTenbHON  3KCNepTu3bl, NybGnuKaumMs Ha  MexXayHapoaHOM  A3blKe,
aBTOMaTU4ecKoe BKMoYeHne B 6a3y AaHHbIX BCEX BeAYyLUMX MNaTEHTHbIX BEOOMCTB, U
T.4. (danee o6cyxpaloTcs npeuvMmywectsa [Ans  paspaboTymka  nogayu
MEeXayHapOOHOW 3asiBKM Ha NaTeHT.)

lMosiBneHne HoBow pepakuuu NpaBun cocTaBneHund, nogadn n paccMoTpeHus
AOKYMEHTOB 3asiBOK Ha u3obpeTeHne n TpebGoBaHW K 3TUM OOKyMeHTaMm, crnegyeT
NPMBETCTBOBATL NO PAJY NPUYNH:

- BO-MEpPBbIX, 3TU NOA3aKOHHbIE aKTbl HE HapyLllalT anropuTM pacCMOTPEHMUS
3a8BKM M OLEHKY MaTeHTOCNOCOBHOCTM MNOTEHUManbHOro u3obpeTeHnda, a B psaae
cnyyaeB 6onee 4eTKO onpeaenstoT NonoXxeHus craten 4-om rmasbl [K;
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- BHOCAT B0MbLUNA NOPSAOK - (hopManuayoT cTaguio Nogaym 3asBKuy;

- ICHO M YeTKO onpefendrT A3blK 3asiBKM U B MEpBY0 o4Yepeb UCKoYakT
HEeTPaAWUNOHHbIE He MpuHATbIE B 0bBnactu, K KOTOPOW OTHOCUTCH u3obpeTeHue
onpefeneHMs M TepMUHbl (HaKOHEL, BO3MOXHO OyaeT MONoXeH KOHeL, OXpaHe
NaTeHTOM MOTYCTOPOHHUX CUI);

- YCTpaHsaT Hepa3bepuxy, UMEBLLUYIO MECTO C MpaBOM 3asiBUTENSA Ha ntobown
CTauMM pPacCMOTPEHUS MeHSTb opMyry Un300peTeHna W  BbIABNATb  HOBbIV
TEXHMYECKMIN pesynbTaT, paHee He 00603HaYEeHHbIN B ONUCaHUN U T.4,.

- BECbMa yMeCTHOe W npaBufibHOE AonylleHne Ons 3asBuTens, a UMEHHO -
BO3MOXHOCTb MO €ro WHuuMatmee npuBedeHNa pes3yribTaToB [OOKIIMHUYECKUX W
KNMMHNYECKMX UCMbITAHUN Ha OTAENbHbIX NUCTaX, C Lernblo U3baTUs nNpy nyénukaumm
CBEeZIEHUN N Bblgaye naTeHTa;

- rapMoHusMpyet C eBpasumickummn [lpaBunamm HoOpMy, KacarLyrocA
MHOXECTBEHHOM 3aBMCUMOCTW NYHKTOB (MYHKT lNMpaBsun 54);

- N pag OpyrMx HOBLUECTB npeanonaraetca NpeanoXuTb Ha O3HaKoMIieHue
yBakaeMbIM Kosnreram.

NATIONAL PATENT: IS IT ALWAYS NECESSARY? (OR SOME WORDS ABOUT
THE STRATEGY OF PATENTING)
Agureev A.P.
000 “Sojuzpatent”, Moscow, Russia

The fact is that a scientist in our country (Soviet or Post-Soviet), when he carries
out a research, does not think much of “what next?” Most often, a success in a
research means the continuation of the investigation. In other words, the scientist is
motivated with a search for a novelty in order to discover a further novelty, no matter
whether it will be in great demand in the economy or not. It is possible that the
absence of real material incentives determines such behavior of the scientist.
However, it is doubtful that any author is not at all interested in compensation (at
least in partial reward) of his efforts or expenses connected with a great or not very
great new discovery made.

It is a pity to see for a long time already that, obviously for the reason of being
not well informed, an inventor in our country does not use in full measure the existing
tools of protection of technical solutions. Most often, he files applications for patents
with the National Patent Offices. It is reasonable of course if he has at his disposal
the production potentialities for the manufacture of a final product, or in view of
closing the national market for a foreign manufacturer of an identical product.
However, most often a researcher in our country is motivated by neither of the
foregoing. In this situation (i.e., in the absence of a participant interested in buying a
patent per se, a product according to patent, etc.), filing a patent application and,
particularly, obtaining and keeping the patent in force for 20 years is simply a waste
of money.

However, there are, already for a long time, the possibilities (the means and
ways) for young ambitious or noted men of science to claim the rights in the art they
work. The international community has worked out and put into practice such tool as
an international patent application that offers far greater possibilities to protect and
represent interests of the inventor. Here are some of them: a standard approach to
preparing an application, the general approach to assessment of patentability
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thereof, a competent patent search and opinion of the international preliminary
examination, publication in the international language, an automatic inclusion into the
dBase of all leading patent offices, etc. (In what follows, there are discussed
advantages of filing an international application for an author).

The issue of a new edition of the Rules for compiling, filing, and examining
applications for inventions and the application materials requirements is a significant
event for a number of reasons:

- first of all, these subordinate acts do not disturb the algorithm of processing an
application and assessing patentability of the proposed invention; sometimes they
define more exactly the provisions of Articles of the Civil Code of the Russian
Federation Part 4;

- they assure a more strict order and formalities of the stage of filing the
application;

- they define clearly and exactly the language of the application and, in the first
place, exclude definitions and terms that are not conventional in the relevant field of
invention (at last, there will be put an end to providing patent protection of esoteric
forces);

- they eliminate a mess in the rights of the applicant to amend the Claims at any
stage of processing the application and to define a new technical result that was not
defined in the original description, etc.;

- they imply the proper and correct right of the applicant to have the possibility
for the applicant, on his initiative, to provide the results of preclinical and clinical trials
on separate sheets with the view of withdrawal thereof in publishing the data on the
patent grant;

- they harmonize with the Eurasian Rules the requirement concerning multiple
dependence of claims (par. 54 of the Rules).

There are some other innovations to bring to attention of the esteemed
colleagues

MOJIEKYJNIAPHBIE, KNTETOYHbIE U CUCTEMHbBIE MEXAHU3MbI
3MOLUMOHAINBbHbLIX U MOTUBALIMOHHbLIX COCTOAHUN, OBYYEHUA,
KOHCONMUpgAUnMn, XPAHEHUA N BOCINPOU3BEOEHUA NAMATU
Ba3ssaH A.C.
®IBYH NHCTUTYT BbICLLEN HEPBHOW AeATENbHOCTU N Henpodmanonornm PAH,
Mocksa, Poccus, bazyan@mail.ru

OcHoBoW npouecca KoHconMMaauuMuM namMsTh NeXuT CTporo cneumdunyeckas
moamdumkaumna  akcnpeccun  reHoB.  [pubnuautensHo  20000-22000 reHoB
ANUreHEeTUYECKN KCMPECCUPYHOT HECKOSBbKO MUMSIMOHOB BENKOB B KaXXA0M HENpPOHE.
KoHconuaauus onpegenseTcs CTpOro cneundunyeckum npodusiem
aKcnpeccupyembix 6enkoB. Y 4actu 6enkoB 3KcCnpeccus ycunmBaeTcs, y ApYrou
yactTn 6enkoB 3JKCMpeccus yMeHbLlaeTcs y TpeTen YacTu 6enkoB aKcnpeccusa He
MeHsieTca. KoHconuaauus namaTtn oxBaTbiBaeT 3MOUMOHANbHO — MOTUBALMOHHbLIE
COCTOSIHUSE U Ha MX (OHEe KOHconMuaupyeTca noBedeHne. OMOLMOHamNbHblE WU
MOTMBALMOHHbIE COCTOSIHUS POPMUPYIOTCHA N KOHCONMMANPYHOTCA HECUHANTUYECKUMN
HENPOMOOYNATOPHbIMM  CUCTEMaMU W HEMPOropMOHaMK, KOTOpble YnpaBnsAlT
noBeeHNEM Yepe3 BHYTPUKINETOYHbIE MOAYNATOPHBIMU peakumMm U Moaudukaumio
F’AMK wn [nytamaTteprux cuHanTudeckux cuctem. [loBegeHne peanusyeTcs
nepapxuyeckumm  HEeWpoHHbIMM  ceTaAMW, B  OCHOBHOM 4epe3 [AMK wu
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nMyTamTeprmyeckne cuHancbl KOTOpble COCTaBnslOT okono 95% Bcex CuHancoB
nepapxmyecknx ceten. [Ona npumepa MOXHO oOnmucaTb KOHCONMOAUMIO NULLEBOWN
MOTUBaAUMN U CBA3AHHOE C HUM LeneHarnpaBrieHHoe nosedeHve. B aTtom cnydvae
MoaMdULMpYyeTCa aKcnpeccum BenkoB CBA3aHHbIX C PYHKLMOHUPOBAHMEM NENTUHA,
rpenuHa, UHCYNuHa, rnKo3bl, 3HAoKkaHabnongos, moHoamunHos (HA, A, CT), TFAMK
n mytamuta. KoHconupaumsa, OnUTENbHOE  XpaHeHwe, BOCMpPOU3BedeHUe
WHpopMauun  onNuUCbIBaeTCs Ha NpUMepe  MexXaHW3MOB  anflocTepuyecKkomn
nnactnyHocTn [AMKa peuentopoB. OnucbiBaeTcs MHTErpaumsa Ha KreTOYHOM
ypoBHe TAMK, MY n OA peuentopoB. OnucbiBalOTCSA MOMEKYNSAPHO—KNETOYHbIE
MexaHu3Mbl KpyroobopoTa u nepeaswxkeHus AMKa, peuentopa M ux ponb B
ANHaMMYECKON MOoAyNnAUuMM TOPMOXEHUS HerMpoHa. AHanmnanmpyeTca MOSeKynspHO—
KNeTOYHbIN  anroputMm annoctepudeckon nnactmyHoctn [AMKa peuenTtopos.
O6cyxpaeTtca rmnoTesa akTyanusaunm HEMPOHHbIX CeTen, KoTopasi OCyLLeCcTBNSeTCs
Ha MONEKyNspHOM YPOBHE C MOMOLWbID MEXaHM3MOB WHTepHanusaumm w
peunknusauum cneunduyeckoro knacrtepa N'AMKa peuentopa. lNpegnonaraeTtcs, 4Yto
AeakTyanumsauus HEMPOHHbIX CeTen, KOTopasi OCYLLECTBIISIETCA Ha MOJSIEKYNAPHOM
YPOBHE C NOMOLLbI MexaHM3Ma NHTepHanusauum cneundundeckoro krnacrepa N'AMKa
peuenTopa, ABNgeTcs NpoLeccoM nepeHoca namsaTn U3 ctagum paboyen B cTaguto
XpaHeHuss 1 HaobopoT. OnucbiBaeTcs anroputM MNNacTUYHOCTU UM MeXaHU3Mbl
Knactepmsauum UM KOHconupaumm  BO3BGyxAawowux — rnytamaTeprmyeckux wu
TAMKepruyeckux nocTcuHantuyeckux peuentopoB. Ponb A B 3TuX npoueccax,
BHYTPUKIIETOYHAsA MHTerpauuns Tpex TUNnoB peLenTopoB.

MOLECULAR, CELLULAR AND SYSTEM MECHANISMS OF EMOTIONAL AND
MOTIVATION STATE, LEARNING, CONSOLIDATION, STORAGE AND
REPRODUCTION OF MEMORY
Bazyan A.S.

Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of
Sciences, Moscow, Russia: bazyan@mail.ru

The basis for memory consolidation process is specific modification of gene
expression. Approximately 20000-22000 genes epigenetically express several
millions of proteins in each neuron. Consolidation is defined strictly specific profile of
expressed proteins. A part of protein expression is enhanced, the other part of the
expression is reduced in the third part of protein expression not changes. Memory
consolidation encompasses emotional - motivation states and their background is
consolidating of behavior. The emotional and motivation states are formed and
consolidated nonsynaptic neuromodulator and neurohormone systems that govern
the behavior through intracellular modulatory reaction and modification of synaptic
GABA and Glutamatergic systems. Behavior is implemented hierarchical neural
networks, mainly through GABA and Glutamtergicheskie synapses that make up
about 95% of all synapses of hierarchical networks. For example, we can describe
the consolidation of food motivation and related purposeful behavior. In this case, the
modified protein expression associated with the functioning of leptin, ghrelin, insulin,
glucose, endokanabioid, monoamines (HA DA, ST), GABA and glutamit.
Consolidation, long-term storage, reproduction of information described on an
example of allosteric GABA(A) receptor plasticity mechanisms. Describes the
integration of the cellular level of GABA, GLU and DA receptors. It describes the
molecular and cellular mechanisms of trafficking and movement of the GABA(A)
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receptor and its role in the dynamic modulation of the neuron inhibition. We analyze
the molecular and cellular algorithm allosteric plasticity of GABA(A) receptors. The
hypothesis actualization of neural networks, which is carried out at the molecular
level through the mechanisms of internalization and recycling of a specific cluster of
GABA(A) receptor. It is assumed that deactualization neural network, which is carried
out at a molecular level the mechanism of internalization using cluster specific
GABA(A) receptor is a transfer process from the memory stage storing step of
working and vice versa. An algorithm of plasticity and mechanisms of clustering and
consolidation of excitatory glutamatergic and GABAergic postsynaptic receptors.
Role of NA receptors in these processes, the integration of the three intracellular
receptor types.

KOHBEPIrEHTHAA NAPAOUIMA U COBPEMEHHOE OBPA30OBAHUE
BakcaHckun Oner EBreHbeBuY, AoH, npod., BHC
WHcTuTyT chnnoccomm PAH, Mocksa, Poccuna obucks@mail.ru, 9167746342

B HacTosiLee BpeMsa npoucxoaat KapAuHarbHble U3MEHEHUA B COBPEMEHHOM
Hay4YHOMW KapTUHEe Mupa, KOoTopble HacToAaTenbHO TpebyeT nepecMoTpeTb
CYLLIECTBYIOLLIEE MUPOBO33pPEHME U, Npexae BCero, ero couuanbHO-TyMaHUTapHYH
rYMaHUTapHYK COCTaBMSAOLLYHO.

lMocnepylowee passutMe uuBUIM3aumMm ¢ HeobxoammocTblo noTpebosBano
BO3HMKHOBEHUSI CHavana MWHTErpuMpoBaHHbIX MeXOTpacneBbiX TEXHOMorMnh, a B
HacTosiLee BpeMs - HagoTpacneBbIX TEXHOSOMMIA, MpUMEpPaMmn KOTOPbIX SIBASOTCS
MHOPMALMOHHbIE N HAHOTEXHONOrMKU (MaHunynuposaHue atomamu). Npn aTOM
nocrnegHue npeacTasnsaloT coborM eauHbin  pyHOAaAMeHT ANns  pasBuTus Bcex
oTpacnen HOBOM HayKOEMKOW TEXHOMOoMu NOCTUHOYCTPUANbHOIO -
MHOpPMaUNOHHOro — obuwlecTBa, NepBbld HaAOTPaCNeBOW MPUOPUTET pPa3BUTUSA.
HaHoTexHoorMm — 9T0 6a30BbIi NPUOPUTET ANS BCEX CYLUECTBYIOLNX OTpacren,
KOTOpble U3MEHAT U caMu MH(OPMAaLUMOHHbIE TexHonormu. B aTom 3aknoyaeTcs
CMHEpPrMaMm HOBOM CUCTEMbl, YTO BO3BpallaeT HaC K LUENbHON KapTuHe
€eCTecTBO3HaHMA. MOXHO ckasaTb, 4YTO CerogHsl y YYeHbIX eCTb Hekun Habop
nas33roB, U3 KOTOPbIX HaA0 BHOBb COBpaTh LLENOCTHbIA HeAeNnMbIA MUp.

BaxHenwmmmn 4yeptamm COBPEMEHHOrO 9dTana pasBUTUA HaydyHOW cdepbl
ABMAKOTCA:

1. nepexog K HaHopas3Mepy (T€XHOMOrMM  aTOMHO-MOEKYNSAPHOro
KOHCTPYMpOBaHUS);

2. MEXANCUUNIIMHAPHOCTb Hay4YHbIX UCCNeLOoBaHNUi;

3. cOnmxeHne opraHMy4eckoro (KMBOM MNPUPOAObI) U HEOPraHMYecKoro

(MeTannbl, NONYNPOBOAHWUKA W T.4.) MUPOB.

Mo>XHO cKasaTb, YTO HAHOTEXHONOrMu npeacTaBnAlT coboM MEeTOAONOorno
COBPEMEHHOIO HAy4YHOro nMo3HaHus, ee pabounin  MHCTPYMEHT, Beaywmn K
NPUHLUNNANbHOMY CTUPAHNIO MEXONCUUMIMHAPHBIX rPaHnL.

Takum obpasom, NBICS-koHBEpreHumMss MnopoXxaaeT MHOXECTBO OY€Hb
cepbe3HbIX MMPOBO33peHYECKNX npobnem. Ecnn Havano XX Beka 03HaMeHOBarnocb
M3BECTHbIM TE3MCOM O HEeucYeprnaemocTu aNeKTpoHa, To Hadano XXI| Beka
3HaMeHyeTCca Te3ncamMy O [uaneKkTU4ecKkon HeucyYeprnaemocTu YerioBeYeCKOro
MO3ra M nNpUHUMNManbHOM BO3MOXHOCTM BocnpousBoacTBa xmBoro. CerogHs B
KOTHUTUBHOW  HayKe nMonyyYuna LUMpOKoe pacrnpocTpaHeHue KOMMNboTepHas

20


mailto:obucks@mail.ru

International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

mMeTadopa YHKUMOHMPOBAHUA Mo3ra. HO 3TO O4YeHb npubnwkeHHass MOAESb:
AENCTBUTENBbHO, KOMMbIOTEP — 3TO YMCNoBad anroputMmuyeckas cuctema, a Mosr
NPVHUMMNMANbHO HeanropuTMMYeH (BO BCAKOM Cllydae BCE MHOrOYUCIIEHHbIE
MOMbITKM YYeHbIX HaWTWU UM XOoTs Obl onucaTb 3TW  anropuTMbl HEe Adanu
peaynbTatoB). K ToMy e, MO3r paboTaeT ¢ ncmxundeckummn obpasamm npm obpaboTke
MHopMaUuKn, TO ecTb SBIISIETCA aHanoroBon cucteMon. Bmecte ¢ Tem He cTouT
3abbiBaTb, YTO MHGOPMaLMA Bcerda UmMeeT maTtepuanbHbii HOcuTenb, 6e3 n BHe
KOTOPOro OHa He MOXET CyLleCcTBOBaTb.

HayuyHaa kapTmHa wmupa TpebyeT BO3BpalleHuss K  Hatypdunocodpumn
(cdounococoum npupoasl), ¢ kotopon 300 net Hasag HaymMHan HbIOTOH, OpraHUYHO
BKIOYaKLWyto B ceba ecTeCTBEHHble WU ryMaHuTapHble Hayku. W HeobxooumbiM
WHCTPYMEHTOM AN peleHus OaHHOW 3ajayun sBrnsTCcA KOHBepreHTHble NBICS-
TEXHOMOIMMW.

Bce aTu nHTerpaTnBHble MHOrOypoBHEBbIE Npoueccsl [8] NO3BOMAKT rOBOPUTL O
HOBOM TUME MHTEerpauum B CUCTEME MOCTHEKNACCUYeCKON Hayku. «BHyTpeHHee» u
«BHELLUHee» eNHCTBO HayKu CrMBalTCA B HEKUWN eOUHbIN KOTHUTUBHO-LEHHOCTHbIN
komnnekc TpeboBaHWi K No3HaBaTenbHOMY npoueccy. Bce aTo, Ha Haw B3rnsa, aaet
OCHOBaHWA yTBepxdaTb, YTO HOBEWWas «HaHOTEXHONormyeckasi peBOoLMa»
ABNAETCA BblpaeHnem rnyobrHHON 3aKOHOMEPHOCTU BO3pacTaHMsa ponn cybbekTa B
TEeopeTU4YECKOM 1 MPaKTUYECKOM OCBOEHMM YernoBekoMm mupa [9].

HoBas Hay4Has KapTuHa Mupa ckragbiBaeTca B ectecTBO3HaHUM XXI B. —

e aHaNUTMYECKON NOoAXo4 K MO3HAHUKD CTPYKTYpbl MaTepun CMEHUncH
CUHTETUYECKUM, OOMUHUPYIOT MEeXAUCUUNNNHAPHbIE WCCReaoBaHud, pacTeT WuXx
MHoroobpasue;

e OHM BepyT Ha cebs mHTerpaTuBHble PYHKLUMM MO OTHOLLUEHUIO K OTAENbHbLIM
HaykaMm; cOnmxarTca Haykm o6 opraHM4yeckom W HeopraHU4Yeckon npupoae,
WHTEerpaums Hayk npuobpeTaeT TpaHCONUCLMNITMHAPHbIN XapaKTep;

e AncpbdpepeHumaLma n3 ocoboro HanpabfieHUs 3BOMIOLUN HAyKM CTAHOBUTCSH
MOMEHTOM JOMUHUPYHOLLEro B HEW MHTErpauuoHHOro nNpoLecca;

e Mpoueccbl  gudppepeHumaumm U MHTErpaunMm CnuvBarwTCad B €4UHbIN
nHTerpanbHo-guddepeHumnanbHein  cuHTe3 [10]; ycunmuBaeTcs B3anMoaencTeue
MEeXOy BHEWHUMM BHYTPEHHUM €OMHCTBOM HayKuM, 4YacTO OHW CTaHOBATCHA
HepasnuuMMmbiMK. Takas napagurMa HayyYyHOro 3HaHuUs MOXeT OblTb Ha3BaHa
KOH8ep2eHmMHoU.

INunTepatypa:

1. http://www.transhumanism-russia.ru/content/view/498/116/ednrefl -
Roco M., Bainbridge W . (eds) . Converging Technologies for Improving Human
Performance: Nanotechnology, Biotechnology, Information Technology and Cognitive
Science. Arlington , 2004.

2. bakcaHckmn O.E., THatmk E.H., Kyyep E.H. HaHoTexHonoruwm.
BuomeguumHa. dunocoduma obpasoBaHus. B 3epkane mexaMcuunianHapHOro
KoHTekcTa, M., 2010.

3. BakcaHckmn  O.E., Kyuep E.H. KorHuTuBHO-CUHeEpreTnyeckas
napagurma HJIM: ot no3HaHua k gencteuto, M., 2005.
4. BakcaHcku O.E., Kyuep E.H. KorHntrBHbIN 06pa3 mypa: nponeroMeHbi

K dpunococpun obpasosaHusa, M., 2010.

21


http://www.transhumanism-russia.ru/content/view/498/116/ednref1

International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

5. CaBenbeB A. B. Y4yeHue 06 anuctemonorndyeckon crtpatermm //
dunocodus HayKu, 2004, Ne 2(21), C. 3-17.
http://www.sciteclibrary.ru/rus/catalog/pages/8374.html , 2006

6. CaBenbes A. B. anuctemornorng camMono3HaHusA B

HenpokoMnbloTepHOW napaaurme // dunocodus Hayku. — 2007. — Ne 3 (34). — C. 41-
59.

7. CaBenbes A.B. Internet n HEeMpPOKOMIMbIOTEPSI Kak
COLMOTEXHOMOMMYeckme CcTpaTtermm UCKycCTBeHHoro mupa // dunocodckme Hayku. —
2004. — Ne 6. — C. 100-113

CONVERGENT PARADIGM AND MODERN EDUCATION
Backsanskiy Oleg Evgenievich

CTAPEHUE MO3rA, CTPECC-BENKU U BONE3Hb ANbLUEUMEPA
Bo6kosa H.B.!, HectepoBa U.B.*, Camoxun A.H.",
OBuMHHMKOB J1.M.%, EBreHbeB M.B.!

! depeparnbHoe rocygapCTBEHHOE DoaKeTHOE yupexaeHne Haykn IHCTUTyT
onodpmsnkm knetkm PAH, MNywmHo, Poccus, 2 depeparnbHoe rocygapCcTBeHHoe
OropkeTHOe yupexaeHne Haykun MHctutyT 6enka PAH, MNywmHo, Poccus,
nbobkova@mail.ru

BA aBnsetca Haubonee  pacnpoCTpaHEeHHbIM  HenpoaereHepaTUBHbIM
3aboneBaHneM, XxapaKTepusyrLMMCS MNPOrPECCUBHbIM HapyLIEeHUEM MNaMATU, YTO
BeJeT K AeMeHUMn N HeMuHyemomn rmbenn 60nbHOro. MHOrouYncrneHHble MonbITKN
co3daTb INeKkapcTBa, HanpaBlieHHblE Ha OCHOBHbLIE HEWpPOTOKCU4Yeckne 6Genkm —
Abeta u Tay-6enok, He nNpuUHeCNU >xenaemoro pesynbTata. B cBA3M C 3TuUM
BO3HMKAET ocTpass HeobxoaMMOCTb WCCneaoBaTb ApPYyrMe BO3MOXHbIE MPUYUHDI
natoreHesa bBA u# wuckaTb HOBble MuWweEHW Ana dapmakoTepanun. Ham
npeacrtaBnAeTcss BaXHbIM, YTO NATONMOrMYECKNE MU3MEHEHUSI B MO3re HauduMHaloT
pa3smBaTbCa y O0nbHbIX BA TONMLKO MpuM OOCTUXKEHUU MPEKOHHOro BoO3pacrTa.
OpgHako BOMPOC O TOM, KakMe MeEXaHM3Mbl CTapeHuMst MOryT crnocobCTBOBaTb
pa3suTuio BA, octaeTca HegoCTaTOYHO M3y4YyeHHbIM. ccnegoBaHne nNpoBedeHo Ha
Pa3HOBO3PACTHbIX rpynnax TpaHCreHHblX (Tg) »xuMBOTHbIXx SXFAD — moaenu
HacnegcTBeHHOM doopMbl BA B conocTaBneHun ¢ rpynnamm BO3pacTHOMO KOHTPOSS
HeTpaHcreHHblx (NTQ) Mblwen. B kKayecTBe KpuTepusi CpaBHEHUS UCNONb30Banu
KOMMMNEKCHYK OueHKY MOPPOYHKLUNOHANBLHOIO COCTOSAHUSA HEWPOHOB BMCOYHOM
KOpbl M MOMNEen runrnokamna - MO3rOBbIX CTPYKTYp, NMOABEPXKEHHbIX HanbonbLUIMM
N3MEHEHNAM B npoLliecce ctapeHna (1, 2). a Takke TPaHCKPUNTOMHbIN aHanna TkaHu
rmnnokamna 3TUX XUBOTHbIX. [lonyyeHHble pesynbTaTbl MO3BONUMAM caenatb psag
3aKMYeHnn: a) CTapeHve Mo3ra Koppenupyet C  yxygweHuem  mopdo-
PYHKUMOHANbLHOrO CcocTosiHNA HenpoHoB nons CA3 runnokamna. Kopa cnocobHa
yacTnyHo BpaTb Ha cebs PyHKUMKM runnokamna U KOMMEHCUMPOBaTb MMeloLmnecs
HapyweHus; 6) y monogbix Tg Mbllen TPaHCKPUNTOMHbIA aHanu3 BbiSBun aeuunt
9KCMpeccun TreHOB, CBSA3aHHbIX C npoueccamu 6uocuHTesa Ku  MeTabonuama
AohammnHa, 4TO XxapakTtepHo Ans crapetowero mosra (3); B) ctpecc 6enkn BTLW70 n
YB-1 He TOnbKO ynydwawT namaTb, CHWXaKT ypoBeHb Abeta u ynydwawrT
MOP®OPYHKLNOHANBHOE COCTOSAHNE HEMPOHOB MO3ra Y ABYX XUBOTHbIX Mogenen bA
(4, 5), HO 1 yBENMYMBAIOT YNCMO rEHOB, y4YacTBYOLWMNX B BnocmHTese godamuHa um
TpaHCnopTe aMMHOB B CMHANTU4YeCKMEe My3blpbku. BaxkHO, 4TO 3Tn Xe cTpecc 6enku
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YBENUYMBAIKOT  MPOAOIDKUTENBHOCTL  KM3HM  HATMBHbIX Mblwen (6). BTL70
3afepxvBaeT nageHne YpoOBHA CUHANTOMM3MHA W CHWXKAeT coaepKaHue
nunodycunHa.

[Mo-Bnanmomy, HEKOTOPbIE MEXaHW3Mbl CTapeHUst 3a4eMCTBOBaHbI B NaToreHese
BA, 4TO NpMBOOUT K YCKOPEHHOMY CTapeHuio nauueHToB ¢ BA W TpaHCreHHbIX
XMBOTHbIX - Mogenen atom natonormn. Ob6a cTpecc-6enka yny4wanu COCTOsiHME
HEMPOHOB rmMnMnokamna y Mblwen - mogenen bA v npensatcTBoBann YCKOPEHHOMY
CTapeHuio.

Lntnpyemas nutepartypa

1. Nelson PT., al.,, (2014) Using mice to model Alzheimer's dementia: an
overview of the clinical disease and the preclinical behavioral changes in 10 mouse
models. Front. Genet., doi: 10.3389/fgene.2014.00088; 2. Reisberg B, Saeed MU
(2004) Alzheimer’s Disease in Comprehensive Textbook of Geriatric Psychiatry, eds
Sadavoy J, Jarvik LF, Grossberg GT, Meyers BS (W. W. Norton: New York), 3rd ed.
pp 449-509; 3. Backman L, et.al.,(2010) Linking cognitive aging to alterations in
dopamine neurotransmitter functioning: recent data and future avenues. Neurosci
Biobehav Rev.;34(5):670-677; 4. Bobkova NV,et.al.,(2014) Therapeutic effect of
exogenous hsp70 in mouse models of Alzheimer's disease. J Alzheimers Dis
38(2):425-435; 5. Bobkova NV, et al.,, (2015) The Y-Box Binding Protein 1
Suppresses Alzheimer's Disease Progression in Two Animal Models PLoS One
10(9): e0138867; 6. Bobkova NV, et al.,(2015) Exogenous Hsp70 delays senescence
and improves cognitive function in aging mice Proc Natl Acad Sci U S A 112(52):
16006-16011

UccnedosaHue noddepxxaHo epaHmom PH® Ne 14-14-00879 u POOU Ne 16-04-
00942

AGING OF BRAIN, STRESS-PROTEINS AND ALZHEIMER’S DISEASE
Bobkova N.V.}, Nesterova I.V.}, Samokhin A.N.%, Ovchinnikov L.P.?
Evgeniev M.B.!

YInstitute of Cell Biophysics, RAS, Pushchino, Moscow Region, Russia; %Institute of
Protein Research, RAS, Pushchino, Moscow Region, Russia

Alzheimer’s disease (AD) is the most common neurodegenerative disease with
progressive memory loss leading to death of the patient. Numerous attempts to
create drugs against the main neurotoxic proteins - Abeta and Tau-protein, have not
yet positive result. In this regard, there is an urgent need to investigate other possible
causes of pathogenesis of AD and to seek new targets for pharmacological effects.
We have focused on investigation of age-by-disease interactions, because it is not
clear what age-related cascades may be responsible for the manifestation of AD. We
compared the pattern of morphological pathologies of neurons in the cortex and
hippocampus (Hip), the brain regions susceptible to the greatest changes in the
aging (1, 2), in transgenic (Tg) 5XFAD mice - model of AD and non-transgenic (nTg)
animals of the same age, as well as transcriptome analysis of Hip tissue. There are
some conclusions from the obtained data: a) the aging of the brain correlates with the
deterioration of the morpho-functional state of neurons in the CA3 Hip field. The
cortex is able to partially compensate functions of the Hip; b) in young Tg mice
transcriptome analysis revealed a deficiency in the expression of genes associated
with the processes of biosynthesis and metabolism of dopamine, which is
characteristic of the aging brain (3); c) stress proteins Hsp70 and YB-1 not only
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improve memory and morpho-functional state of neurons, decrease Abeta level in
two animal models of AD (4, 5), but also increase the number of genes involved in
the biosynthesis of dopamine, transport of amines in synaptic vesicles. It is important
that Hsp70 delays the decrease in the level of synaptophysin, reduces the lipofuscin
content. Both stress proteins increase the life span in native mice (6). We suggest
that some aging mechanisms are involved in the pathogenesis of AD, which leads to
accelerated aging of patients with AD and transgenic animals - models of this
pathology. Hsp70 and YB-1 improved the state of the hippocampal neurons and
prevented accelerated aging.

1. Nelson PT., al.,(2014) Using mice to model Alzheimer's dementia: an
overview of the clinical disease and the preclinical behavioral changes in 10 mouse
models. Front. Genet., doi: 10.3389/ fgene. 2014.00088; 2. Reisberg B, Saeed MU
(2004) Alzheimer’s Disease in Comprehensive Textbook of Geriatric Psychiatry, eds
Sadavoy J, Jarvik LF, Grossberg GT, Meyers BS (New York), 3rd ed. pp 449-509; 3.
Backman L,et.al.,(2010) Linking cognitive aging to alterations in dopamine neuro-
transmitter functioning: recent data and future avenues. Neurosci Biobehav
Rev.;34(5):670-677; 4. Bobkova NV,et.al.,(2014) Therapeutic effect of exogenous
hsp70 in mouse models of Alzheimer's disease. J Alzheimers Dis 38(2):425-435; 5.
Bobkova NV, et al., (2015) The Y-Box_Binding Protein 1 Suppresses Alzheimer’s
Disease Progression in Two Animal Models PLoS One 10(9): e0138867; 6. Bobkova
NV, et al.,(2015) Exogenous Hsp70 delays senescence and improves cognitive
function in aging mice Proc Natl Acad SciU S A 112(52): 16006-16011.

This work is supported by RSFNe 14-14-00879 and RFBR Ne 16-04-00942

COH KAK NPENOAUA K BOOPCTBOBAHUIO
Bep6uukum E.B.
depepanbHoe rocyaapcTBeHHOE BogKeTHOE yupexaeHne Haykm NHCTUTYT apuaHbIxX
30H KOHOro Hay4Horo LeHTpa Poccurckon akagemun Hayk, PocTtoB Ha [JoHy,
Poccus, e _verbitsky@ssc-ras.ru

LinknuyHocTb cHa M 6GoOpCcTBOBaHMS, MOHMMAaETCs Kak [naBHas aganTtauus
TENMOKPOBHbIX K KN3HM Ha 3emrne. Takoe npucnocobneHre NoAToNKHYNo 3BONOLNI0
K WHALUMUPOBaAHUIO CO3HAHUS Yy YerioBeKka M LeneHanpaBrieHHOro noBeaeHus Y
XXMBOTHbIX. C 3TOI TOYKUN 3PEHUS YCITOXKHEHNE CHA B PSAY TEMNOKPOBHbIX OTpaXaerT,
npexae BCEro, BKMOYEHME HOBbIX HEMPOXMMMUYECKMX MEXaHW3MOB, HEOOXOAMMbIX
ANS CTAHOBMNEHMS coBeplUeHHOro 6oapcteBoBaHMs. Hanbonbluee ycroXHeHue cHa
HabniogaeTcs y 4YenoBeka, COH KOTOPOro, Kak NpaBWio, HEMpepbiBEH B TeYeHue
HOYM, B OTNMYME OT CHa XMBOTHbIX. [1peacTaBneHnss 0 BOCCTaHOBUTENbHOW pPonu
CHa, KOTopble paHee kasanucb Oonblue YMO3PUTENbHLIMW, YeM Hay4yHO
060CHOBaHHbIMM, CTPEMUTENBHO HanosHATCS pasnuyHoro poada
AokasaTenbcTtBamu. bonee Toro, ctaHoBuTCcsi Bce Goree O4YeBUAOHbIM, HACKONbKO
onpegensoWMM ANA peanusauun nocreayrollero 604pcTBOBaHUS SIBMSIETCA COH.
dakTnyeckn obecneyeHne ropMoHarnbHbIX Perynsuuin opraHuama, obecneyeHuve
3HEepreTU4ecKoro YPOBHS dumsronormyecknx peakuui, onpenenexHve
3MOLMOHANbHOIrO M MCUXONOrMYEeCcKoro crtaTyca — BCE 3TO WM MHOroe Agpyroe, BO
MHOroM, oOycnaBnuMBaeTCcsli BO BPEMSI HOYHOIO CHa, pasBUTUE KOTOPOro
npegwecteyet 6GoapcTBoBaHUMO. M3BECTHbl  xapakTepHble  (PU3MONorMyeckue
MapKepbl, perncrpaumsi KOTopbiX MO3BONISIET, Kak Obl, 3arfnsHyTb B CMNSLWMUA MO3T.
AHanu3  ykasaHHbIX  MapkepoB  MO3BONSAOT  OUEHMBATb  MacliTabHOCTb,
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NPOAOIPKUTENBbHOCTb M KAYECTBO 3TaNOB OCHOBHbIX LIMKITMYECKUX HEMPOXUMUNYECKNX
npeBpaLleHnin, obasaTenbHbIX ANA pasBUTUS CHA U, Kak BbIICHAETCS, HEOO6X0ANMbIX
ans obecnedeHuns Gyayuiero 6oapcteoBaHus. Cyaa no BCEMY, COH SABMSETCA TOM
npentognen, packpbiTMe nNapTUTYpPbl KOTOPOW MNO3BONWUT MOHATb Kakum Oyaet
nocnegywowme 6ogpcrteoBaHne. bbiCTpoe pas3BUTME COMHOMOIMYECKUX TEXHOOrui
BCENSET Hagexay Ha paclupeHne BO3MOXHOCTEM MNOMMcCoMHorpadum C
nosbilleHMeM ee obobuiatouiern cnocobHocTn B Gnvkanwee BpeMsd, YTO KpanHe
Ba)XXHO ANSA peLLEHMS HACYLLHbIX NPO6eM NpakTU4YECKOM COMHUATPUN.

SLEEP AS THE PREAMBULA TO THE WAKEFULNESS
Verbitsky E.V.
Institute of Arid Zones of Southern centre of science of Russian academy of
Sciences, Rostov on Don, Russia, e_verbitsky@ssc-ras.ru

Sleep — wakefulness cycle is essential element of adaptation of the warm-
blooded organisms to the life on the Earth. Adaptation has stimulated evolution to the
development of the consciousness and animal purposeful behavior. From this point
of view complication of a sleep of the warm-blooded animals reflects the inclusion of
the new neurochemical mechanisms need for development of perfect wakefulness.
The greatest complication of a sleep is observed at the human which sleep, as a rule,
is continuous overnight, unlike a sleep of animals. Concepts about a regenerative
role of a sleep which earlier seem more mental, than scientifically proved, are
promptly filled a various sort with proofs. Moreover, becomes more and more
obvious, sleep is essential for realization of the subsequent wakefulness. In fact
maintenance hormonal regulation an organism, maintenance of a power level of
physiological reactions, definition of the emotional and psychological status — all this
and more are caused during a night sleep preceding the wakefulness. The
characteristic of physiological markers allowed to look to the sleeping brain are
known. Scale, duration and quality of stages of the basic cyclic neurochemical
transformations, mandatory for progress of a sleep and as it is found out, necessary
for maintenance of the future wakefulness allow to estimate the analysis of the
specified markers. Apparently, the sleep is preambula which disclosing allow to
understand that subsequent wakefulness will. Fast progress of the somnological
technologies gives to hope for expansion of possibilities polysomnology with
increasing of its generalizing capacity in the near future. It is extremely important for
the decision of essential problems of practical “somniatrii”.

nPOOYKUUA OKCUOA A3OTA U COOAEPXAHUE MEOU B CTTIMHHOM MO3TE U
CEPOLE KPbIC NPU TPABMATUYECKOW BOJNIE3HM CITUHHOIO MO3TA
FainyTamHoB X.J1.2, Adaposa I'.I"."?, Augpuanos B.B.'?, BantuHa T.B.},

NaBspos U.A.*

! KasaHckwit dhepepanbHbiit yHusepenteT (MHCTUTYT byHAaMeHTanbHON MeanLmHbI
n 6uonorun), KasaHb, Poccus; 2 YupexnaeHne Poccuiickol akagemmum Hayk
KasaHckui pusmko-texHunyecknn nHetutyT KHL PAH, KasaHb, Poccus,
kh_gainutdinov@mail.ru

TpaBmaTuyeckasa 6GonesHb cnuMHHOro Mo3ra (CM) saBnseTca opgHonm U3
aKkTyanbHbIX MeAuKo-coumarbHblX npobrnem, T.K. BeAeT K rnybokon nHeanvamsauuu
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nocTpagasLumx. Bbeicokas yacToTa NO3BOHOYHO-CMMHANBLHON TPaBMbl COYETaeTCs CO
CNOXHOCTbIO naTtoreHesa. bonblLoOM WHTEepec npuBrekaeT yyacTne B MexaHu3max
pasBuTUS pasnnYHbIX NaTonorn4yeckmx COCTOSAHUI opraHusma
cBobogHopaamKkanbHoro coegnHeHus - okemaa asota (NO). B HacToswee BpemMs HeT
eanHoro MHeHust o ponn NO npu nospexageHunax CM. WmeroTcs peaynbTathl,
nokasbiBawowime, 410 runepnpoaykums NO MOXeT WMHULMMPOBATb OTCPOYEHHOEe
nospexaeHne knetok CM no nytm anonto3a. B TO Xe BpemMas ecTb MU
NPOTMBOMOJSIOXHAA TOYKa 3pEHMs, CornacHo KoTopon u3bbiTok NO  cnyxut
KOMMEeHCaTOpHbIM hakTopoM. N3BECTHO, YTO OCHOBHbLIM MOBpPEXAatoWwmMM dakTopom
npv pasBUTUM NPOLIECCOB anonTo3a sIBMSeTCA NEPOKCUMHUTPUT, KOTOPbIN 0bpa3syeTca
npu B3aummogenctesun NO ¢ cynepokcugom. [ucmyTmpoBaHue cynepokcuaa c
nomoLbio cynepokengamcmyTassl (CO[L) sBnseTca nepBUYHON U OCHOBHOM 3aLLUTON
OT npoueccoB cBob6oaHOpaaUKanbHOro okucreHms. Takum obpasom, uccrenoBaHue
AnHamukn  cogepxaHua (ypoBHa) NO wu meau, kak nokasatens COM, npwu
TpaBmaTudeckon 6onesHn CM npencraBnaeTcsa akTyanbHOW 3agadven, YTo No3BonuT
onpeaenuTb, Ha Kakmx atanax natoreHesa kakume dapmakoriormyeckme npenaparbl
MOXHO TMPUMEHATb [Ons  NpefoTBpalleHnsa/koppekunun  Mopdonormyecknx
dYHKUNOHANbHBIX HAPYLLIEHU.

Hamu 6bin npumeHeH meTton OIP CNeKTpOCKONMU C OLIEHKOW COOTHOLUEHMS
komnnekcoB (OOTK)-Cu un (O3TK),-Fe*-NO (NO/Cu). CooTHowenne NO/Cu B
TKaHAX CMMHHOIO MO3ra MHTaKTHbIX KpbIC cocTaBnano B cpegHem 1:80, 4to, BuANMO,
crnocobCcTByeT npefoTBpalleHuto obpasoBaHus NepokcMHUTpUTa. bbino HangeHo,
4YTO 4Yepe3 3 CyTOK Mnocrne TpaeBMbl, korga ypoBeHb npoaykuunm NO B TkaHsx CM
okaszancsa B cpegHem B 2,5 pasa 6ornblle, YeM Y WHTaKTHbIX XXMBOTHbIX, Takxe
Bo3pacTtaeT KoHueHTpauus (OOTK),-Cu; B utore, cootHoweHne NO/Cu B paHHEM
nocTtTpaBmMaTu4yeckoMm nepuoge coctaBuno B cpegHem 1:50. B xpoHuyeckom
nepuoge yposeHb npoaykuum NO B CM octaBancs Bbille 3HA4YeHUA YeM Yy
MHTaKTHbIX XMBOTHbIX B cpefHeM B 2 pasa; npu aToM ypoBeHb (3 TK),-Cu okasancs
3HAUYUTENBbHO HMXE KOHTPOSIbHOrO YpoBHS; cooTHoweHne NO/Cu coctaBuno Bcero
1:3. Mbl cuuTaem, 4YTO M3MEHEHWEe [aHHOro Ko3IgdUUMEHTa OeMOHCTpUpyeT
yXyOLeHNne  COCTOSHUA  aHTMoKcMaaHTHon  3awmtel CM B XPOHU4YECKOM
nocTTpaBMaTU4eCKOM nepuoae.

Paboma noddepxxaHa PO®OU (epaHm Ne 16-54-00098).

NITRIC OXIDE PRODUCTION AND LEVEL OF COPPER IN SPINAL CORD AND
HEART OF RATS UNDER SPINAL CORD INJURY
Gainutdinov Kh.L.>? Yafarova G.G.'? Andrianov V.V.*?,
Baltina T.V.%, Lavrov LA
! Kazan Federal University (Institute of Fundamental Medicine and Biology), Kazan,
Russia;
2 Volga Region State Academy of Physical Culture, Sport and Tourism, Russia
kh_gainutdinov@mail.ru

Traumatic disease of the spinal cord (SC) is one of the topical medico-social
problems, because it leads to severe disability of the victims. The high frequency of
spinal cord injury (SCI) combined with the complexity of the pathogenesis. Great
interest attracts the participation in the mechanisms of development of various
pathological conditions of the body free radical compounds - nitric oxide (NO).
Currently there is no consensus on the role of NO in SCI. There are results showing
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that the hyperproduction of NO may trigger delayed cell damage of SC on the way of
apoptosis. At the same time, there is an opposite point of view according to which an
excess of NO is a compensatory factor. It is known that the main damaging factor in
the development of apoptosis is formed by the interaction of NO with superoxide.
Dismutase of superoxide with superoxide dismutase (SOD) is the primary and basic
protection from free radical oxidation. Thus, the study of dynamics of the content
(level) NO and copper, as an indicator of SOD, SCI is an urgent task that will
determine at what stages of the pathogenesis of some pharmacological preparations
can be used for prevention/correction of morphological and functional disorders.

We used the method of EPR spectroscopy as method for estimation of the
balance of systems (DETC),-Cu and (DETC),-Fe**-NO (NO/Cu). The ratio of NO/Cu
in the tissues of the SC in intact rats averaged 1:80, which apparently helps to
prevent the formation of peroxynitrite. It was found that 3 days after injury, when the
level of NO production in tissues of SC was on average 2.5 times more than in intact
animals, also increases the concentration of (DETC),-Cu; as a result, the ratio of
NO/Cu in the early posttraumatic period has averaged 1:50. In chronic period, the
level of NO production in the SC remained above the values in the intact animals, an
average of 2 times; the level (DETC),-Cu was significantly below the control level; the
ratio NO/Cu was only 1:3. We believe that the change of this coefficient
demonstrates the deterioration of antioxidant protection of the SC in the chronic post-
traumatic period. The financial support of the Russian Foundation for Basic Research
(Grant No. 16-54-00098).

MULTI-SEGMENTAL STIMULATION STRATEGIES TO ENHANCE POSTURE
AND LOCOMOTION AFTER PARALYSIS
Gerasimenko Yu. P.
Pavlov Institute of Physiology, Russian Academy of Sciences, St. Petersburg,
Russia; Department of Integrative Biology and Physiology, University of California,
Los Angeles, Los Angeles, CA, USA; yuryg@ucla.edu

Spinal cord epidural stimulation techniques, i.e., electrically enabled motor
control (eEmc) in combination with activity dependent locomotor training, humans
with traumatic complete sensori-motor paralysis are able to initiate voluntary leg
movements and achieve gains in postural control, and bladder and sexual function
(Angeli et al., 2014). Multi-site eEmc techniques have robustly demonstrated the
combined effects of stimulating the spinal cord at two, or more segmental levels.
eEmc at L2 alone for example, evokes muscle responses from proximal quadriceps
muscles and is well established to initiate bilateral rhythmic movements in the lower
extremities both in the rat and human. Stimulation of the caudal lumbosacral cord, in
contrast, facilitates postural limb reflexes in spinal rabbits and evokes amplified
responses from the caudal gastrocnemius or tibialis anterior muscles in humans.
Consequently, simultaneous passage of current through multiple segments not only
increases the overall excitation of the spinal cord, but also engages locomotor and
postural control mechanisms to elicit an optimal motor output, making it a more
robust stimulation strategy.

In this study we tested the interactive effects of different stimulation frequencies
and pulse intervals delivered at multiple spinal cord sites (using two independent
stimulation sources) in facilitating locomotion in spinal rats. Our data demonstrated
that at 20 and 40 Hz frequencies of S1 stimulation, and when stimulating the L2
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(40 Hz) and S1 spinal segments independently, but with specific inter stimulation
time intervals, an obviously more robust stepping performance was observed in
comparison to stimulation of lumbar or sacral segments alone. Using different
interpulse intervals between the L2 and S1 pulses, we found that near-normal foot
trajectories and bilateral step coordination were best attained when the L2 pulse
applied at 18-25msec after the onset of the S1 pulse. Collectively, these data
highlight the concept that a wide range of spatial and temporal variables in
modulating spinal locomotor networks can induce robust locomotor responses.

These strategies to neuromodulate the spinal circuitry have significant
implications in the field of neuromodulation for regaining meaningful sensorimotor
function after CNS damage. Supported by Russian Foundation for Fundamental
Research (RFBR, grant No. 16-29-08173-ofi-m).

BKNAQ HEMPO3MNMUIEHETUKU B U3YYEHUU GYHKLIMA MO3TA
FpuHkeBUny J1.H.
®IbYH UHctutyT dpmusmonorum um. U.I1. MNMaesnosa PAH (CaHkT-IeTepbypr), Poccus;
Larisa_Gr_spb@mail.ru.

N3y4yeHne mMonekynsipHbIX MeXaHuM3MOB (YHKUMOHWPOBAHUSA MO3ra SBNSETCS
cnoxHenwen 3agaden Hempobuonornn. CylecTBeHHbIM nporpecc B aTon obractu
Ha4ancss C pasBUTMEM IMUIEHETUKN - HAyKM U3yyaloLlen perynsumio dKCnpeccumn
reHoB 4yepes3 moaudukaumm rmctoHoB u/vnn metunuposaHue OHK, a Takke 4depes
CuHTEe3 nHTepdepupyrowmx PHK.

K Hanbonee MHTEPECHbIM N BaXXHENLUMM OOCTUMXEHUSA AMUreHEeTUKU NOoCneaHnx
neT ABNAITCS CreayrLme:

[MokaszaHO BOBMEYEHNE JMNUrEHETUYECKUX MEeXaHU3MoB B (OOpMUpPOBaHME
AONITOBPEMEHHON MNaMATU U KOTHUTMBHBLIX MPOLECCOB M CBA3b 3MNUrEHETUYECKUX
HapyweHun C psagoM  HeupoaereHepaTUBHBIX MaTOMNOMMMU  CONPOBOXAAKOLLMNXCA
3HauYUTENbHLIM yXyAWEHNEM MaMATM B TOM 4Yucne WU npu crtapeHun. Bepytcsa
NepcrnekTUBHbIE WUCCMedoBaHNA HanpaBfieHHble Ha BO3MOXHOCTb  YrydlleHUd
MEHTanbHbIX XapaKTEPUCTUK Yepe3 BO3AENCTBME HA SNMUTEHETUYECKNE NPOLIECCHI KakK
yepe3 dapmakonormyeckne npenapartbl, Tak U 4yepe3d BnusiHMe "oboraleHHom
OKpyxatowien cpeqpl”.

[MokasaHO BnMsiHNE MaTepuHCKOW 3ab0Tbl Ha pa3BUTME HEPBHOW CUCTEMbI U
COOTBETCTBEHHO Ha MO3HaBaTesNbHble U 3MOLMOHAlbHbIE MPOLECChl Y NOTOMCTBA U
MX CTPECCOYCTOMYMBOCTb CBS3@HHbIE C 3MUrEHETUYECKUMU U3MEHEHUSIMU B
aKTMBaLMM HECKONbKO COTEH reHoB. [1pyM 3TOM nokasaHo, YTO 3nNUreHeTuyeckue
HapyLleHus, Bbi3BaHHbIE CTPECCOM CMOCOOHbI nepegaBaTbCs MO HAcNencTBy Mo
MaTEPUHCKON JIMHUMN U YTO BaXKHO Npouecc MoXeT OblTb obpaTMm BO B3pPOCHOM
COCTOSIHUM Yepe3 BO3LENCTBUE HA «IANMUTEHOMY.

[MpegnonoxeHo, 4TO YpPOBEHb WHTENNEeKTa 3aBUCUT OT COBepLleHCTBa
ANUrEeHETUYECKUX MEXAHU3MOB W 3TOT YHMKamNbHbIM ONf19  KaX4oro 4YernoBeka
«3MUreHoM» MOXeT nepedaBaTbCd MO HacneacTsy, MpuM  3TOM  Npoucxogut
NOCTENEHHOE MOBbILEHNE MHTENMEKTa YenoBeYecKkon MnonynsumMm, YTo 3aBUCUT OT
COBEpPLUEHCTBOBaHUS 3NUreHeTUYeCKOM CUCTEMbI perynsaumnm akTMBHOCTU reHOB.

B nekuumn 6yayTt obcyxaeHbl BaxHenwme paboTbl BbINOMIHEHHbLIE B Bbille
nepeyncneHHblx obnacTtax, a Takke COOCTBEHHble uccrnegoBaHuss B obnacTtu
perynaumm anureHeTuyecknx mogudukaumm rmuctoHos 4epes MAP-kuHasHble
BHYTPUKIIETOYHbIE  CUrHanbHble CUCTEMbl BOBMekaemble B  OpMUPOBAHUE
AOSITOBPEMEHHON NaMsATK, a Takke Cnocobbl KOPPEKUUM MEHTASTbHbIX NPOLECCOB.
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Hawu uccnedosaHusi noddepxxaHbl epaHmamu PPOU Ne 11-04-01968, Ne14-
04-01681.

THE CONTRIBUTION OF NEUROEPIGENETICS IN THE STUDY OF BRAIN
FUNCTIONS
Grinkevich L.N.
Pavlov Institute of Physiology Russian Academy of Sciences, St. Petersburg, Russia,
e-mail: Larisa_Gr_spb@mail.ru

The study of molecular mechanisms of brain functioning is the most
complicated task of neurobiology. Significant progress in this area began with the
development of epigenetics, a science that studies the regulation of gene expression
through histone modifications and / or DNA methylation, and also through the
synthesis of interfering RNA. The most interesting and most important achievements
of epigenetics in recent years are the following: The involvement of epigenetic
mechanisms in the formation of long-term memory and cognitive processes and the
connection of epigenetic disorders with a number of neurodegenerative pathologies
accompanied by a significant memory impairment, including during aging, are shown.
Prospective studies are underway to improve the mental characteristics through the
effects on epigenetic processes, both through pharmacological agents, and through
the influence of the "enriched environment".

The influence of maternal care on the development of the nervous system
and, accordingly, on the cognitive and emotional processes in offspring and their
stress-resistance associated with epigenetic changes in the activation of several
hundred genes are shown. It has been shown that epigenetic disorders caused by
stress can be transmitted by inheritance along the maternal line and that it is
important that the process can be reversible in the adult state through the "epigenom"
influence. It is assumed that the level of intelligence depends on the perfection of
epigenetic mechanisms, and this "epigenom" unique for each person can be
inherited, with a gradual increase in the intelligence of the human population, which
depends on the improvement of the epigenetic system of regulation of gene activity.

The lecture will discuss the most important works performed in the above
areas, as well as our own research in the regulation of epigenetic histone
modifications through MAP-kinase intracellular signaling systems involved in the
long-term memory formation, as well as ways for correcting mental processes.

Our research is supported by grants RFBR Ne 11-04-01968, Ne14-04-01681

B3AMMOOEWUCTBUE ANb®A-CUHYKIIEMHA U MUTOXOHOPWUN NPU BOJIE3HU
NAPKMHCOHA
Donrauesa J1.I., PegoToBa E.U., 3nH4yeHko B.I., BepexHoB A.B.
depnepanbHoe rocyaapcTBeHHOE OoaKeTHoe yupexaeHne Haykm MHCTUTyT
Guodusnkm knetkn PAH, MNMywmHo, MockoBckas o61., Poccusa; Dolgacheva@mail.ru

BonesHb MapkuHcoHa (BI1) aBnseTca HenpoaereHepaTMBHbIM 3abonesaHneM ¢
MHOrO(aKkTOPHbLIM PacCTPONCTBOM ABMXKEHUSA (BpaanKUHE3ns, Tpemop, pUrMaHoCTb U
nocTypanbHas HeyCTOMYMBOCTb) U XapakTepusyeTcs notepen SoaMUHEeprnyeckmx
HEMPOHOB B YepHOM CyOCTaHuMM M Hanuumem JleBun Teney B BbPKMBAKOLLMX
AodamuHeprnyecknx HerpoHax [Forno, 1996]. Benok anbda-cuHykneuH (a-Cwuh),
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cogepxawmncsa B Tenbuax JleBn, urpaeT uUeHTpanbHylo posie B natoreHese bBll.
Bbino yctaHoBneHo, 4TO ayTOCOMHO-OOMUHaHTHas dopma Bl obycnosneHa
TOYEYHbIMM MyTauuamMn B reHe a-CuH [Zarranz, 2004]. Mo3xe 6bino nokasaHo, 4To
HenpasuIibHO CBepHYTLIN a-CuH B3aumopencTeyet ¢ MAM cTpykTypamu n yxygliaet
cneunuyecknin KOHTakT MembpaH 3aHgonnasmatmyeckoro petukynyma (OP) u
mutoxoHgpun (MX) [Area-Gomez E., 2014]. MAM cTpyKTypbl NPUHUMAIOT y4acTue B
Luenom psge Kn4deBbix MeTabonuyecknx npoueccos: metabonuame ochonunnaos
N XonectepuHa, ObICTPON TPaHCMUCCUU Ca®" - curHanusauum mexagy OP n MX,
perynaumn MX 6Guo3HepreTuku, opmMbl U MOTOPUKU, U UTPAKOT BaXkHYK poSib B
ctpecce JP. Okono 70% MX 6enkoB, kogupyembix agepHon OHK n cnHtesmpyembix
Ha uMTonnasMatmyecknx pubocomax, pacrnosHarTcs peuentopamm komnrekca TOM
Ha UMTO30MbHOM MOBEPXHOCTU BHewwHen MX MemOBpaHbl U TpaHCOUMPYTCA vyepes
KaHanbl obenmx MemOpaH opraHennbl. Bbino nokasaHo, YTO MOCTTPAHCAAUMOHHO
MoanuumpoBaHHbii a-CuH CBS3bIBaNCA C BbICOKMM CPOLCTBOM C peLenTopoMm
TOM20, npepotBpawan B3ammogenctesme TOM20 c co-peuentopom TOM22 un
yxyawan MX nmnopt 6enka [Di Maio R, 2016]. CnegyeT oTMeTUTb, YTO MPU 3TOM
HapyLwaeTca nmnopt 6enkoB, CBSA3aHHbIX C OKUCNNTENBbHBIM hocopmnupoBaHmem,
yxyawaeTtcs pegokc banaHc, Habnogaetca gedpuumt MX abixaHusi, NOBbILEHHOE
obpa3oBaHMe akTMBHbIX (PopM Kucropoda, noteps MeMbpaHHOro noTeHuuana.
Kpome TOro, 6b1510 nokasaHo, 4TO POTEHOH (MHIMBUTOP KoMnnekca | gbixatensHown
uenn MX) wuHaoyumpoBan arperaumto  a-CuH  u JleBn natonoruio B
AoamuHeprndecknx HenpoHax [Betarbet R, 2006; Lopez-Fabuel |, 2017]. Takum
obpasom, TOKCU4YHble dopMbl a-CuH uHMUMKMpYOT aucdyHkuuio MX, koTopas
ycyrybnsiet JleBn natonoruto B natoreHese brl.

Paboma noddepxxaHa epaHmamu MuH O6p u Hayku Poccutickot ®edepayuu Ne
14.616.21.0039, PH® Ne 14-14-00989 u PO®U Ne 16-34-00159

INTERACTION OF ALPHA-SYNUCLEIN AND MITOCHONDRIA IN PARKINSON'S
DISEASE
Dolgacheva L.P., Fedotova E.I., Zinchenko V.P., Berezhnov A.V.
Institute of Cell Biophysics, Russian Academy of Sciences, Pushchino, Moscow
region, Russia, Dolgacheva@mail.ru

Parkinson’s disease (PD) primarily characterized as the loss of the pigmented
dopamine-producing neurons in the substantia nigra pars compacta and depletion of
the neurotransmitter dopamine in the striatum, resulting in motor impairment
(bradykinesia, tremor, rigidity and postural instability) [Forno, 1996]. Genetic studies
have shown a root cause of the role of an alpha-synuclein (a-Syn) in this
neurodegenerative disease. Point mutations in a-Syn were found to cause an
autosomal dominant form of PD [Zarranz, 2004]. Later it was shown that pathogenic
point mutations in human a-Syn result in its reduced association with MAMs (specific
sub-domains of ER and MITO membrane) [Area-Gomez E. 2014]. MAM structures
are involved in a number of key metabolic functions such as: metabolism of
phospholipids and cholesterol, the rapid transmission of Ca**- signaling between ER
and mitochondria, the regulation of mitochondrial bioenergetics, mitochondrial shape
and motility, energy metabolism and redox status and play an important role in stress
and ER autophagy modulation. About 70% of mitochondrial proteins encoded by
nuclear DNA and synthesized on cytosolic ribosomes, are recognized by cytosolic
receptors of the mitochondrial TOM complex (mitochondrial protein importing
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machinery) and translocated through channels of this complex. The certain types of
post-translationally modified a-Syn bind with high affinity to a receptor TOM20. This
binding prevented the interaction of TOM20 with its co-receptor, TOM22, and
impaired mitochondrial protein import [Di Maio R, 2016]. Protein import associated
with oxidative phosphorylation is disturbed, the redox balance is deteriorating and
furthermore, mitochondrial respiration deficient, enhanced production of reactive
oxygen species, and loss of mitochondrial membrane potential is taken place.
Pathogenesis of PD is characterized by decreased activity of mitochondrial
respiratory chain complex | (mitochondrial proton-translocated NADH:ubiquinone
oxidoreductase) in the nigrostriatal system by 25-30%. The complex itself is an
energy conversion device that provides about a third of the total storing energy
released during the oxidation of NADH by oxygen [Vinogradov AD., 2001].
Furthermore it has been shown that inhibitor of mitochondrial Complex I, rotenone,
induced the aggregation of a-Syn, cytoplasmic inclusions in DA neurons, Lewy
pathology, DJ-1 (DJ-1 protein is able protect cells from oxidative stress) acidification
and translocation, proteasomal dysfunction, and nigral iron accumulation [Betarbet R,
2006; Lopez-Fabuel I, 2017]. Thus, the toxic a-Syn forms initiate of the mitochondrial
dysfunction which exacerbates Lewy pathology in the pathogenesis of PD.

This work was supported by the grants from the Ministry of Education and
Science of the Russian Federation No 14.616.21.0039, RSCF Ne 14-14-00989,
RFBR fund (M.V.T.,)

NMEPCNEKTUBbI PA3BUTUA HEMPOHAYK HA OCHOBE
HEONPEAENEHHOCTEW 1-TO U 2-r0 TUMNOB
EcbkoB B.M.%, 3uHueHko 10.MN.2, dunarosa O.E.}, )Kusaesa H.B.!
'BiopxeTHOe yupexaeHue BbicLero obpasoBaHus XaHTbl-MaHcuickoro
aBTOHOMHOrO okpyra — Korpbl « CypryTCKun rocyaapCTBEHHbIN YHUBEPCUTET», T.
CypryT, Poccus; teya 394@inbox.ru

“MOCKOBCKMIA rocyAapCTBEHHbIN YHUBEPCUTET UMeHn M. B. JlomoHocoBa.

Poccunckas ®egepaumsa, Mocksa, 'CI1-1, JleHUHCKue ropebi.

Cronetmsmmn  dusmonorns, ncnMxouanonorns, Mncuxonorns onepuposanm
pasfnnyHbIMA BbiOOpKaMM MapamMeTpoB X; PasfMYHbIX AWNHAMUYECKUX MNPU3HAKOB,
KOTOpbl€ ONUCLIBAlOT MCUXOSIOrNMYeckoe U (PU3nNonormyeckoe COCTOSHME YernoBekKa.
CyuwiectByeT yCTOMYMBOE MHeHMe, 4TOo nbas nonydyeHHas BbIbOpka npuaHaka X;
npeacrasnseT peanbHoe COCTOSAHUNE yeroBeka. Bce TpaguUNOHHbIE
aeTepMnHUCTCKME (Ha ©ase (pyHKUMOHANbHOrO aHanusa) U crtoxacTudeckume (c
MCNOMb30BaHMEM CTAaTUCTMYECKNX PYHKLUMI pacnpegenenus f(X), nx ctatmctmydeckmnx
XapaKTepUCTUK B BuAe crnekTpanbHblx nnoTHocTen curdana (CIr1C), aBTokoppenauun
A(t) n Bcero KOppensauMoHHOro aHanmsa B LeNnom) mogenn u ntobble onucaHus
romMeoctasa opraHuama, Bkno4vas W dpaktanbl U pakTanbHble pasMepHOCTH,
pasnuyHble noaxodbl U mModenn Ha 6Gase AgeTepMMHM3MA U CTOXaCTUKU aKTUBHO
NCNOSb30BanunCb B NCUXOOrMN Ha NpoTskeHun 19-ro, 20-ro n Havana 21-ro BEKOB.

Mpobnema «noBTopeHus 6e3 noBTOpeHuMn» nogHaTas B 1947 r. H.A.
bepHwTENHOM, B HacTosiLlee BpeMs nepelusia B KoHcTataumio addekta EcbkoBa-
3nH4yeHko. OcHoBa aToro adpdpekta — OTCYTCTBME CTATUCTUYECKOW YCTOMYMBOCTU
noBbIX NCUXOPU3NONIOrNYECKNX napamMmeTpoB, no KOTOpPbIM MOXHO
noeHTMuUMpoBaTb COCTOSHME MCUXMYECKUX U (PU3NONOrMYecKnx  OYHKLUN
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yenoBeka. JTO COCTaBfsieT OCHOBY pasBMBaeMOW cenyac TeopuuM Xaoca-
camoopranmsaummn  (TXC). OTKpbIBalOTCA HOBble MEPCNeKTUBbl B U3YYEeHUU
NMCUXNYECKNX (PYHKLUMA 4YernoBeka (Haxoasiwerocs B pasHbix YycrnoBusix). Hosbin
noaxon nokasbiBaeT OWWMOOYHOCTE  MCMOMb30BAHWA  KapAMOMHTEpBasnoB Mo
CnyYamHbIM (€4MHUYHBLIM, YHUKambHbIM) BblbopkamM MbbIX NCMXOU3NONOTMYECKNX
napameTpoB X; 4enoseka. B pamkax HoBon TXC BBOAUTCA HOBOE MOHATME
romeoctasa, ero 3BoSiloL MM, HOBblE MOHATUA HeonpeaeneHHoOCTN 1-ro n 2-ro TMnos,
NOHATUE KBa3naTTpakTopa. Bce 3To cenvac gaeT ncmxorioram B pyKM HOBble METOAbI
M HOBOE MOHMMaHWe TOro, YTO pearibHO NPOWUCXOAWUT B OpraHu3Me 4erioBeka, 4To
NpoOUCXoauT C ero ncuxmkon. HosbI nogxon OTKPbIBAE€T HOBblE BO3MOXHOCTU B
N3y4eHUU NCUXMYECKNX PYHKLMI YerioBeka, OTKPbIBAOTCA U HOBblE NepCneKkTuBbl B
N3y4eHUn mo3ra M ero yHKUMA C MNO3ULMM XaOTUYECKOW AMHAMUKU MOBeAEHUs
HenpoceTen Mo3ra n aPPEKTOPHLIX CUCTEM, KOTOPLIMU yrNpaBnseT MO3rr YenoBeka.
dakTnyeckm, pevyb MaeT O HOBOM HanpasBfeHun B pasBUTUN MNCUXONOTUN  —
ncuxonormm 6yayuiero, nNCUXONoOrMM U3y4eHUs Mo3ra W ero romeocrasa (npwu
OTCYTCTBUM CTATUCTUYECKOWN YCTONYNBOCTM MONy4yaeMblx NOAPSA BbIBOPOK X;).
Paboma ebirnoniHeHa ripu noddepxke epaHma POOU Ne 15-41-00034 p_ypan_a

UNCERTAINTY OF 1-ST AND 2-ND TYPES POSIVILITY OF NEUROSCAENCE
DEVELOPMENT
Eskov V.M. Zinchenko Yu.P.? Filatov O.E.}, Zhivaeva N.V.}

'Budget institution of higher professional education of the Khanty-Mansi Autonomous
district — Yugra "Surgut state University", Surgut, Russia; teya 394@inbox.ru
“Moscow State University named after MV Lomonosov. Russian Federation,

Moscow, GSP-1, Lenin Hills

During hundreds years physiology, psychophysiology, psychology, used only
separate (unique) samples of different dynamical parameters x; which can describe
psychological or physiological state. Now we think that any experimental sample of
any parameter x; can presents of real human body state. All of traditional
deterministic (which are based on functional analyses) or stochastic (with statistic
distribution functional f(x), their statistical characteristics like spectral density of signal
(SDS), autocorrelation A(t) and all correlation analyses at all) models and other
models of human body homeostasis (like fractals and fractals dimension, other
models and approaches which are based on determinism or stochastics may be used
in psychology during 19-th, 20-th and the beginning of 21-th centuries.

Now the N.A. Bernstein’s problem of “repetition without repetition” (it was
presented in 1947 years) transform into Eskov-Zinchenko effect. The effect was
based on real absent of stable state of statistic function f(x) for any psychological
parameter of man x.. The parameters may be presented the psychological or
physiological human function. The unstability of f(x) lay down the foundation of new
theory of chaos-selforganization (TCS). It is evident that new perspectives of
psychology open for brain investigation (for man in different state). New TCS proves
the impossibility of cardiointerval investigation (for unique sample) of any
psychological human body (and brain) parameters x; .According to new TCS we
present of new understanding human body homeostasis and evolution, new definition
of 1-st and 2-nd types uncertainty, and new definition of quasiattractor. All of these
provide for scientists (in psychology) new methods and new understanding of real
process in human body and with human brain. New approaches new possibilities for

32



International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

human psychical function. We open new perspectives for brain investigation and the
behavior of brain neuron networks and efferents with are controlled by human brain.
We present new way for psychology development as future psychology of
homeostasis and brain behavior. It is real process because we prove the absent of
statistical distribution function f(x) stable state for any x; sample.

This research was supported by an RFBR grant Ne 15-41-00034 p_yparn_a

®U3UNONOMMYECKUE OCOBEHHOCTU OBUIATENbHOW AOANTALUU Y
OETEWU C OCOBbIMUA BO3MOXXHOCTSAMU 30OPOBbSA
Kanunesuuy J1.B.>?, laBneTbaposa K.B.}, KopwyHos C.0.
'HaumoHanbHbI nccnenoBaTenbekuii TOMCKUN NONUTEXHUYECKUIN YHUBEPCUTET,
Tomck, Pocecus, 2Ha|_|,1/|0Han|>H|:||7| nccrnenosaTtesibCkMini TOMCKUIM rocygapCTBEHHbIN
yHuBepcuteT, Tomck, Poccus, kapil@yandex.ru

Wccneposanuck dmnanonornyeckne ocobeHHocTn aBuraTernbHOM agantauuu y
aeten ¢ ocobbiMM BO3MOXHOCTAMW 300POBbS, CBA3AHHBIMW C  OrpPaHUYEHHON
NOABWXHOCTBIO.

lMokasaHo, 4YTO y AeTent ¢ 0cObbIMN BO3MOXHOCTAMU 300POBbS, CBA3AHHBIMA C
OrpaHM4YeHHOM MOABWXKHOCTLIO, dopMupyeTca  cneumduyeckuin  NTIOKOMOTOPHbIN
CTEpPeOoTUn, XapakTepusylLUNCs CcreayrwmmMmm  ocobeHHOCTAMU:  3ajepXka
nepemMeLLeHnsa LeHTpa TskecTn Bnepes (OHO MPOUCXOAUT BO BTOPYH MOSIOBUHY
lwara) n gesopraHumsaumns OBMXKEHUA HUKHUX KOHEYHOCTEN (OCODOEHHO KoneHa) B
BEPTUKanNbHOM MNOCKOCTUM - BO BTOPOW TMOMOBMHE LWara coBepliaetca 2-3
konebaTenbHbIX ABMXXEHUS KONeHa BBEPX-BHU3; YCUMNEHWE packaymBaHUn TyroBuLLa,
CHWXKEHMEe MNOABMXXHOCTM B YyCTynawuwen dase U 3HayuTesnbHOe YCUNeHue B
npeogonesarLlen pase wara, KOMNeHcupywme npeobrnagaHve crubaTenbHoO -
NpUBOAALLEN NO3ULMU HUXKHUX KOHEYHOCTEN Ha MPOTSHKEHUN NTOKOMOTOPHOIO LMKNa,
NpenMmyLLecTBEHHOE BOBIIEYEHNE B NTIOKOMOLMN UKPOHOXHBIX MbILLL, Y MPSIMbIX MbILLIL,
CMWHbI, NPU 3TOM BaXHbIM afanTauMOHHBbIM MEXaHU3MOM SIBAISIKOTCA LieHTparibHble
daKkTopbl NTMNEPCUHXPOHU3ALUN aKTUBHOCTU ABUraTeSbHbIX €ANHNL.

[MokaszaHoO, 4YTO UCXOAHbIM  3BEHOM o6cTaHoBOYHOM  adhdbepeHTauuu,
obycnasnuearowwmm noTpebHOCTL B agantauuu, SBMASETCA  OrpaHuyeHue
NOOBWXXHOCTU, @ OCHOBHbIM (PaKTOPOM MOTMBALMK, KOHEYHOM Uenbl npouecca
ajantauunm — MakcMmaribHoe BOCCTaHOBMEeHWe NoABWMXHOCTU. Mbl Bblgenunn natb
¢akTOpoB OrpaHuveHns noasmxHocTM y getem ¢ OBS3, kaxgbil M3 KOTOPbIX
3anyckaeT OOMH UMM HECKOJSTbKO KOMMEHCaTOPHbIX MEeXaHN3MOB, HA OCHOBE KOTOPbIX
dopMupyeTcs HOBbIM ABUraTenbHbIn  cTepeoTvn. OAHOBPEMEHHO 3anyckaeTcs
KOMMMEKC MexaHu3MOB (PYHKLMOHANbHOW ajanTtauun, KoTopble obecneynaroTt
BO3MOXHOCTb peanu3auun  YnOMSIHYTbIX KOMMEHCATOPHbIX MexaHu3MoB. OHu
CBsA3aHbl Kak C BeretatMBHbIM, TaK WU C PeErynsaTtopHoiM obecnevyeHnem HOBbIX
ABuratenbHbIX nporpamMm. B uTOore B3auMOOEenCTBUS TpexX Ha3BaHHbIX rpymn
JpakTOpOB — OrpaHMyMBaloLLMX, KOMMEHCATOPHbIX U (PYHKUMOHANbHOW ajantauun —
AOCTUraeTcs Mofie3HbIn  pesdynbTaT — YacTuyHasi unM nonHasa AsuratesibHas
agantauyus.

Bce wu3noxeHHoe nosBonsdeT yTBepxAaTb, YTO MMEHHO B paMKax Teopuu
YHKUMOHArbHBIX CUCTEM W Ha OCHOBE afanTauMoHHOro nogxoda WMeeTcs
peanbHasi BO3MOXHOCTb obecneyeHunsa nonHoueHHon agantauum geten ¢ OBS3,
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BKIMIOYEHNS UX BO BCe cdepbl OOLWECTBEHHOW >XWU3HW C NPeodosieHMeM Kak
coumarnbHbIX, Tak U dur3nyecknx Gapbepos.

UccnedosaHue 8bIrnosiHeHo 3a cyem epaHma Pocculickoeo Hay4YHo20 ¢hoHOa
(npoekm Ne16-18-00016)

PHYSIOLOGICAL CHARACTERISTICS MOTOR ADAPTATION OF CHILDREN
WITH SPECIAL NEEDS
Kapilevich L.V.*? Davletyarova K.V.*, Korshunov S.D.!
!National Research Tomsk Polytechnic University, Tomsk, Russia,
“Natsionalny Research Tomsk State University, Tomsk, Russia.
kapil@yandex.ru

We investigated the physiological features of the motor adaptation of children
with special health features associated with limited mobility.

It has been shown that children with special potential health effects associated
with limited mobility, is formed by a specific locomotor stereotype characterized by
the following features: delay moving the center of gravity forward (it happens in the
second half of the pitch) and the disorganization of the lower limb movements
(especially knee) in the vertical plane - in the second half step is performed 2-3
vibrational motion of the knee up and down; strengthening the swinging body,
reduced mobility in the inferior phase and a significant increase in overcoming step
phase compensating predominance of flexion - leading position of the lower
extremities during locomotion cycle, pre-emptive engagement in the locomotion of
the calf muscles and the rectus muscles of the back, with an important adaptive
mechanism are central hyper synchronization factors the activity of motor units.

It is shown that the initial link situational afferentation that contributes to the
need for adaptation is limited mobility, and the main motivating factor in the ultimate
goal of the process of adaptation - the maximum recovery of mobility. We have
identified five factors limiting the mobility of children with HIA, each of which triggers
one or more compensatory mechanisms by which new motor stereotype is formed.
At the same time run a complex functional adaptation mechanisms that enable the
implementation of the said compensatory mechanisms. They are associated with
both vegetatively and with regulatory software new motor programs. As a result of
the interaction of these three groups of factors - limiting compensatory and functional
adaptation - achieved useful result - partial or complete motor adaptation.

All the above suggests that it is in the framework of the theory of functional
systems based on adaptive approach has a real opportunity to provide a complete
adaptation of children with HIA, their inclusion in all spheres of public life to
overcoming both social and physical barriers. The study was performed by a grant
from the Russian Science Foundation (project Ne16-18-00016)
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MEXAHWU3Mbl HEUPOTOKCUYECKOIO OENCTBUA COEQUHEHUN
MAPIAHLA
Kapnenko M.H.*3 MecTtepeBa H.C.?, O6namckas WU.C.>?, CkomopoxoBa E.A.**,
Mypyxesa 3.M.}, NogonkHein 5.C."?

'depepanbHoe rocynapcTBeHHoe GlomkeTHOe HayuHoe yupexaeHue "VIHCTUTYT
aKkcnepumMmeHTanbHon MeanunHbl”, CaHkt-MNeTepbypr, Poccusa; e-mail:
mnkarpenko@mail.ru; >CaHkT-MeTepbyprekuii NONUTEXHUYECKUI YHUBEpCUTET
MeTpa Benukoro, CaxkT-MeTepbypr, Poccust; 23CaHkT-MeTepbyprekuii HaLuMoHabHbI
nccnenoBaTenbCKUi YHUBEPCUTET MHAPOPMALMOHHBIX TEXHOMOIMMIA, MEXaHWUKN U
onTukn, CaHkT-MNeTepbypr, Poccus

MapraHey, — 3cceHuManbHbii MUKPOSNEMEHT, KOTOpbIM Heobxoaum Ans
YHKUMOHUPOBAHUA  MHOMMX  PepMeHToB, Bknw4vas  Genkn  cemencrea
okcuaopeaykras, TpaHcdeppas, rmgponas, nvas, nsomepas n nuras. B cpegHem
coaepxxaHne MapraHua B TkaHsix konebnetcs ot 0,3 go 2,9 Mkr/r TkaHu, Hambonee
oboralleHbl MapraHuem KNneTku NeYeHn, noyek, NoaKenyao4yHon xxenesbl, TpydyaTblX
KOCTEM M MoO3ra, B 0COBEHHOCTW, OaszanbHble raHrMM M MO3Xe4oK. [loBbileHne
cogepxaHne  MapraHua B OpraHu3Me,  Bbl3BaHHOE,  MPENMYLLECTBEHHO,
NPOMbILUIIEHHBIMW OTPABNEHUAMWU, MNPUBOAUT K Pa3BUTUIO TSXKENbIX HapyLUEHWU
LUHC, HanomuHaowmnx no cumntomatuke 6onesHb [lapkMHCOHA; Takoe COCTosiHME
HOCUT Has3BaHME — MapraHueBasa aHuedganonatnd. OCHOBHOE noBpeXxaarollee
AencTBMe [aHHOr0 MUKPOJNieMeHTa CBS3aHO C ero crnocobHocTblo 4Yeped Ca2+-
YHUMOPTEPbI MPOHUKAaTb BHYTPb MUTOXOHAPWUM KMETOK, BbI3blBaTb HapyLEeHUS
romeoctasa Kanbumst MUTOXOHAPUI, 4TO NpmBoanT k Ca2+ neperpyske 1 HapyLUEHWIO
paboTbl (EPMEHTOB AbiXaTeNbHOM LEenu, COMPOBOXAAKLENCA YBENMYEHMEM
rmgponunsa AT® 1M UHTeHcUpMKaumen NpomsBOACTBa aKTUBHBIX POPM KUCriopoaa.
MapraHeL, Takke crnocobCTBYeT MepeMELLEHMNI0 LUMTOXpOMa C M3 MUTOXOHAPUN B
LUMTO30Mb, YTO BbI3bIBAET aKTMBALMIO MPOANoONTOTUYECKUX Kacnas. Takke nokasaHa
CMOCOBHOCTb MapraHua WMHaKTUMBMPOBATb CynbMrugpunbHbie rpynnbl rnyTaTuoHa,
nmwasn ero (yHKUMOHaNbHOM akTMBHOCTM. Kpome 3Toro mapraHel WHrnbupyet
rMyTaMUHCUHTA3y, 4YTO BeAeT K HapyweHuio paboTbl rnyTaMuH-rnyTamaTHOro
rMuanbHO-HENMPOHANbHOro  4YenHoyHoro nytu. Kak crneacteue, B HeMpoHax
HakannueaeTcs rrnyTamaTt, KOTOpbIA, C OOHOW CTOPOHbI, MOXET BCTynaTtb B
aHanmnepoTUYecKkylo  peakuuio  TpaHCaMUHMpOBaHMss C  obpasoBaHueM  a-
KeTornyTtapaTta, a ¢ ApYyron - oka3sblBaTb 3KCANTOTOKCUYECKNN IPAEKT HA HENPOHDI.
Hanbonee BoCnNpuuUMYMBBLI K OEWCTBUIO MapraHua AodaMUHeprnyeckme HempoHbl
(OA-HenpoHbl). OgHOM M3 OCHOBHbLIX MPUYMH  rmbenun [JA-HEMPOHOB (MOMMMO
OMUCaHHbIX BbiLlEe MPOLIECCOB) SABMASETCA ayTOOKUCIEHNe aodamMmHa 0O O-KBMHOHA,
KOTOpbIN 06nagaeT BblpaXXeHHbIM HEMPOTOKCMYECKUM 3hpeKTOM.

Paboma noddepxaHa epaHmom POOU Ne17-04-01043 A.

NEUROTOXIC EFFECTS OF MANGANESE
Karpenko M.N.%?3 Pestereva N.S.>2, Oblamskaya I.S.?, Skomorokhova E.A.*3,
Muruzheva Z.M.}, Podolny B.S.*?
'Federal State Budgetary Scientific Institution "Institute of Experimental Medicine",
St.Petersburg, Russia; e-mail: mnkarpenko@mail.ru; 2Department of Biophysics,
Peter the Great St. Petersburg Polytechnical University, St.Petersburg, Russia$ *
ITMO University St. Petersburg, Russia.
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Manganese (Mn) is an essential trace element that is crucial for the function of a
variety of enzyme families including oxidoreductases, transferases, hydrolases,
lyases, isomerases, and ligases. Mn is required in all human tissues at
concentrations ranging from 0.3 to 2.9 mg Mn/g wet tissue. The liver, kidney,
pancreas, bone, and parts of the brain including basal ganglia and cerebellum are
the tissues particularly rich in Mn. However, chronic exposure to Mn causes a
neurodegenerative disease named “manganism”, whose symptoms resemble
Parkinson's disease. Within the cell, Mn preferentially concentrates in the
mitochondria via the Ca2+ uniporter. Mn2+ interferes with the Ca2+ homeostasis
within the mitochondria. Two listed elements together cause oxidative stress, which
in turn inducts permeability transition pore to open, and mediates increased solubility
of the mitochondrial proteins. Ultrastructural changes are observed in the
mitochondria, and are normally associated with the loss of the mitochondrial inner
membrane potential, impaired oxidative phosphorylation, and ATP synthesis. All
together named changes induce apoptosis and neurodegeneration. Also, Mn
inactivates the sulfhydryl groups of glutathione, and it loses functional activity. Mn
inhibits glutamine synthesis causing disruption of Glu—GIn cycle. The neurons
accumulated excess of glutamate cause a loss of intercellular homeostatic
equilibrium, contributing to neuronal dysfunction. Dopaminergic neurons (DA) are
more susceptible to the Mn action. Mn exposure causes a decline in pre-synaptic
DAergic functioning, reduced DA transporter expression and DA uptake. This
reduction may be due, at least in part, to direct oxidation of DA via formation of o-
qguinone which has a distinct neurotoxic effect.

This work was supported by a grant RFBR Ne14-04-00587 A.

QHAONreHHAA KAHHABUHOUWOHAA CUCTEMA MO3IA KAK MULLEHb ONA
BO3OENCTBUN NPU HENPOAEMEHEPATUBHbIX 3ABEOJIEBAHUAX
B.®. Kuuuruna
OIrBHY NHCTUTYT TEOPETUYECKON N SKCNEpUMEHTanbHon buoguamkn PAH,
MyWwmHCKMIA rocygapCTBEHHbIN €CTECTBEHHO-HAaYYHbI UHCTUTYT, [NMyLWwnHoO,
vkitchigina@gmail.com

Hoknag npeactaBnser cobov aHanu3d paboT O  ponuM  3HOOrEHHOM
KaHHabuHouaHon (OK) cuctembl Nnpu HenpogereHepaTuBHbIX 3abonesaHusx (H3), Bo
BpeEMSA pa3BUTUSA KOTOPbIX HabnogaeTca HapylweHne (OyHKUMIA U KneToyHasa rmbenb
HENPOHOB rmMnnokammna, HeokopTeKca U BasanbHbIX raHrnnMeB. PaccMoTpeHbl 6051e3HM
Anburenmepa, XaHrTUHITOHa, llapkMHcoHa M BUCOYHas anunencusa. [MpuBoasTcs
AaHHble 06 M3BECTHbLIX UK NpegnoriaraemMbiX MexaHu3amax aTux 3aboneBaHun.

HecmoTpsa Ha To, 4TO aTMONOrMA nepedyncneHHbix H3 BapbupyeT, ux natoreHes
Xapaktepuzyetca  obwummn  YepTamu: HENPOHHOM rMnepBo3byaANMOCTbIO,
Tpodhnyeckon genpuBaunen, OKCUOATUBHBLIM CTPECCOM U dHeprogeduumtom. [Ons
nayneHToB C yYkasaHHbIMN H3 xapakTepHbl KOTHUTUBHbIE HapyLUeHNa u/unu gedouunt
CEHCO-MOTOPHOW UHTerpawmu.

B HacToslee BpemMs HaOEXHbIX NTEKAPCTBEHHbIX npenapaTtoB Ans feyeHus H3
He cywecTtByeT. B TeyeHne nocnegHux net Gbina BCKpbITa oyHAAMEHTanbHas ponb
OK cuctembl B perynauum HempoBOo3OyAUMMOCTW, a Takke B KOHTpone
9HepreTMyeckoro metabonuama, BOCMANUTENbHbIX M MHOMMX OPYrMX MpOLLECCOB,
UrpaloLmMX BaXHYH pofib B UX nNaToreHese. 3TO OTKPbIBAET BO3MOXHOCTb
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pa3paboTkM TepaneBTUYECKMX MNOAXOAOB, OCHOBAHHbIX Ha  WCMONb30BaHUU
npenapatoB, aktusupytowmx OK cuctemy. B nekumm W3nNoXeHbl pasnuyHble
MeXxaHM3Mbl BbPKMBaHWUSI KNETOK U UX penapaumn, obecnednBaemble 9K cuctemon
npu AeNCTBUM NATONOrMYEeCKNX hakTopoB.

ENDOGENOUS CANNABINOID SYSTEM OF THE BRAIN AS THE TARGET FOR
INFLUENCES AT NEURODEGENERATE DISEASES
V.F. Kitchigina
Institute of Theoretical and Experimental Biophysics, Russian Academy of Sciences,
Pushchino State Life Science Institute, Russia

The review represents the analysis of works about role of endogenous
cannabinoid (EC) system in the neurodegenerate diseases (ND), in which the cellular
death and disturbances of neuronal functions of the hippocampus, neocortex and
striatum are observed. Here, the diseases of Alzheimer, of Hangtington, of
Parkinson, and the temporal lobe epilepsy are considered. Data on the known or
assumed mechanisms of these diseases are provided. In spite of the fact that the
etiology of the listed ND varies, their pathogenesis is characterized by common
features: neural hyperexcitability, trophic deprivation, oxidative stress and energy
deficite. Cognitive violations and/or deficiency of senso-motor integration are
characteristic of patients with ND. Now reliable medicines for treatment of ND are
absent. In recent years the fundamental role of EC system in regulation of
neuroexcitability, energy metabolism, inflammatory and many other processes
playing an important role in ND pathogenesis has been opened. It points to possibility
of development of therapeutic approaches which use the preparations for activation
of EC system. In the review various mechanisms of cellular survival and their
reparations provided to EC system during action of pathological factors are stated.

CTPECC U NOBEAEHUE
KpuBowekoB C.T.
®BIMHY HUW dmanonormm n pyHaameHTansHOM MeanuuHel, r. HoBocnbupck,
Poccus krivosch@physiol.ru

B HacToslee Bpemsa u3dydeHue npobrembl cTpecca U MnoBedeHUs Bbl3blBaeT
OFPOMHbIN MHTEPEC B HAay4HOM Mupe 1 B obuiecTse. MNosBnseTcss MHOXECTBO HOBbIX
akToB U1 B3rnsabl Ha 6a3oBble KOHLENUUX NoaBeprarTCs aHanuay U nepecMmoTpam.
MpuyunHbl CcTpecca KpavHe pas3HoOobpasHbl: 4pesBblyanHble U3nYeckme unm
WHTenneKTyanbHble Harpysku, oTpuuaTternbHble 3MouuKu, TpaBmbl, 6onb ¥ Jaxe
KPYMNHbIA yCcrex.

B nekumn obcyxpatoTca uMHOUBMAYyarnbHble CTpaTerMm MCUXOnormM4eckoro u
PM3MONOrM4YECKoro pearmpoBaHuUs 4YerioBeka Ha CTpecc W CTUNU nepexunBaHus
cTpecca Ha OCHOBE «OCO3HaHWs» CBOEro COoCTosHWA. [lpuBoasaTca nutepaTypHble
CBedeHus1, Kacalwmecs WUCMNoMNb30BaHUA aKTUBHbLIX/MNACCUBHBLIX MOBeAeHYECKNX
cTpaTermmn, ux BrvsiHAE Ha camodyBcTBMe. B nekumm obecyxgaeTtcs yHMBepcanbHas
dopma noBedeHUss Mpu CTpecce — CMeleHHas akTuBHocTb. ObcyxaaeTcs
KOHLIeNnumMs HeKOoHTpornupyemoro crtpecca. [lpuBogaTcsa npuvMepbl uccnegoBaHun
PYHKUMOHANBLHOrO COCTOSAHUMA W MNOBEAEHWA CMOPTCMEHOB C  aaOUKTUBHOM
CKNOHHOCTbIO MO CpPaBHEHUIO CO crnopTcMeHamu 6e3 agauKTUMBHBIX MPOSBAEHUN
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(B0 Bpems nepvoga genpuBaumm OU3NYECKOW aKTMBHOCTM) Ha OCHOBE aHanusa
NMCUXONOrMYECKNX TeCToB, OWOBMNEKTPUYECKOM aKTMBHOCTM MO3ra, MbILEYHOro
HanpspKeHUs, CUMNAaTUYECKON aKTUBHOCTU, YPOBHS TPEBOXHOCTUN U OeNPECCUMN.

OTpenbHoe BHUMaHWe yaensieTcd HOBOMY HanpaBIieHU UccneoBaHund —
oco3HaHHocTn (mindfulness), koTopoe npeanonaraetr 06e30LEHOYHOE OCO3HaHWe
nepexmBaemMbix COObITUN. BONbLWMHCTBO MCCNEeAOBaHUA C LENbl U3YyYeHUs CBA3N
OCO3HaHHOCTU W 3MOLMOHAIbHOW perynauum npegnonaraeTt, YTo ManHadgynHecc
YMEHbLIAeT pPeakTUBHOCTb K CTpeccy Wn 3MOUMOHAamNbHbIM  MepeXuBaHUSM.
TpeHupoBka OCO3HAHHOCTM  (MaWH(ynHecc) nposiBRAseTca B yhyydlleHuu
NMCUXONOMMYECKoro n OU3NYECKOro COCTOSIHUS, CHUXKEHUW TpeBOorM U aenpeccun B
KNMMHUYECKON NoNynsaumm u cTpecca y 340pOBbIX L.

STRESS AND BEHAVIOR
Krivoschekov S.G.
FSBSI Scientific Research Institute of Physiology and Basic Medicine,
Novosibirsk, Russia, krivosh@physiol.ru

Now studying of a problem of stress and behaviour causes huge interest in the
scientific world and in a society. There is a set of the new facts and sights at base
concepts are exposed to the analysis and revisions. The stress reasonsare extremely
various: the extreme physical or intellectual loadings, negative emotions, traumas,
pain, and even outstanding success.

In lecture individual strategy of psychological and physiological reaction of the
person on stress and styles of experience of stress on the basis of "comprehension”
of the condition are discussed. The literary data, concerning uses of active/passive
behavioural strategy, their influence on state of health are resulted. The universal
form of behaviour at stress (the displaced activity) is discussed in lecture The
concept uncontrollable stress is discussed. Examples of researches of a functional
condition and behaviour of sportsmen with exercise addiction in comparison with
sportsmen without addiction displays (are resulted during the period deprivation
physical activity) on the basis of the analysis of psychological tests, bioelectric
activity of a brain, muscular pressure, sympathetic activity, uneasiness and
depression level.

The special attention is given to a new direction of researches - attentiveness
(mindfulness) which assumes non-judgmental awareness and the non-reactive
acceptance of events. Most studies investigating links between mindfulness and
emotion regulation suggest that mindfulness reduces reactivity to stressful or
emotional experiences. Mindfulness training appears to benefit both psychological
and physical health. Mindfulness-based interventions reduce anxiety and depression
in clinical populations and stress in healthy individuals.

QDDEKT BbICKAKUBAHUA — LUIBET UITU APKOCTb?
Mewnnuxos E.3., Pap3etauHoBa P.M.
PHL| “KypuaTtoBckum nHctutyt”, 123182 MockBa, Poccus; meilikhov@yandex.ru

BbiCTpbIi  aHanu3 CroXHbIX un3obpaxeHun TpebyeT BbICOKOCKOPOCTHOrO

BblAeneHns obbekta u3 oHa, KOTOpoe OCHOBAHO Ha pPerncTpauun CyLLeCTBEHHbIX
N3MEHEHUIN KaKoro-nmbo uran4eckoro npuaHaka nsobpaxxeHus npu nepexoge oOT

38


mailto:krivosh@physiol.ru

International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

obbekta K ¢oHy (M obpaTHO), TO eCTb NOKarlbHOro KOHTpacTa 3TOro napameTpa.
Takum uan4eckMm npu3HakoM MOXeT ObiTb UBET u3obpakeHusa, pasmep wnm
dopma ero getanen n gp. B pabote caenaHa nonbiTka Kou4ecmeeHHo (B pamkax
NPOCTON aHanNUTU4eckon moaenun) obocHOBaTb YTBEPXKAEHME O TOM, YTO “UBETHOM
Mup” nogpaetca 6ornee To4HOM M Bonee BLICTPON CermMeHTauum, Yem “cepbini Mup”.
OTO NpMBOAMUT K CyLLECTBEHHOMY OOMeryeHuo yCnoBuin BO3HUKHOBEHUS KU3HEHHO
HeobxoamMmoro addekTa BbICKaKMBAHWA, a TaKke, BEPOATHO, JIEXWUT B OCHOBE
MHOMMX OPYrMX KOFHUTUBHBIX SIBEHWUA, CBSA3AHHbIX C LUBETHbIM 3peHuem. B paboTte
NPOBOAUTCHA KONMMYECTBEHHbIN aHanu3 BUOHOCTU (KOHTpacTa) LUBETHbIX N300paxeHui
Ha npumepe 3agayn O pasnNUYMMOCTU TpaHULbl MeXAy pasMbITbiMX NOsiocamm
pas3Ho2o uBeTa. OTO — paclUMpeHne M3BECTHOro Kputepust Panea pasnuyumoctu
ABYX BrIM3KO pacnosioXXeHHbIX CBETOBbIX NATEH 0OUHaK0B8020 LBeTA.

[BYyM nokarnbHbIM, 3aBUCALLUMM OT KOOPAWMHAT, XapakTepucTukaMm nsobpaxeHus
(ApKOCTb M LBET) CTaBATCA B COOTBETCTBME ABa OTAENbHbIX, HE 3aBUCALLMX ApPYr OT
apyra, napameTtpa (Tuna amnnutygabl U asbl BOMHOBOW (OYHKUMW B KBaHTOBOW
mMexaHuke). [1na OByX LBETOB MOXHO BBECTM KOMMSIEKCHbIE fOKalbHble LIBETOBbIE
amnnutygbl Asi(r)exp(iei) n Ax(r)exp(ip2), 3aBucawme oT koopauHat r. 3gecb Ax(r) u
Ax(r) -- NPOCTPaAHCTBEHHbIE 3aBUCUMOCTM aMNIIMTYyAbl CBETa KaXXAou U3 ABYX AJIMH
BOSH, a ¢1, @2 -- UBeTOBble “dasbl” (i -- MHMMasa eauHuua). ATn drasbl ABNATCS, MO
cywectBy, “kogamu” LBETOBOro TOHa, YCMNOBHbIMW MapameTpamu, KOTopble B
npegnaraemMon MoOAENU He 3aBUCAT OT WHTEHCUMBHOCTEW CBeTa BblIOpPaHHbIX
LUBETOBbIX TOHOB, @ 3aBUCAT TOMbKO OT WX AnuvH BOnMH. [lMpegnonaraercs, 4TO
KOMMIEKCHbIE LBETOBbIE NapameTpbl KaXgon Manown obnactu ABYXUBETHON KapTUHbI
aganTuBHbI (0600LWEHHBIM aHanor 3akoHa SPKOCTHOM aggUTMBHOCTU 3peHust O6HM
(Abny), TO ecTb CymMMapHbIn KOMMMeKCcHbIn napameTp I(r)explie(r)], BKroYaloLwmin
CyMMapHyo LBeToBYyt0 amnnutyay I(r) (ApKocTb) N cymmapHyo LBeToByto asy ¢(r)
(uBeT), onpegenaeTca nNpaBUIaMn CIIOKEHUS KOMMEKCHbIX YMCcen.

[Mony4eHHbIN pe3ynbTaT COCTOMT B TOM, YTO LIBETOBOW KOHTPACT BCeraa Bbille
SIPKOCTHOr0. B 4acTHOCTK, OKa3blBaeTCs, YTO “LUBETHOM MUpE” pasnumyaloTcs gaxe Te
rpaHnLbl, KOTOPblE B «CEPOM MMpPE» COrfacHO Kraccuieckomy kputeputo Panes
paspeLleHbl 6bITb HEe MOTYT.

Pabota cneayert 3aBety Y. TomcoHa (nopaa KenbsuHa): «Ecnu Bbl MOXeTe
N3MepATb M BblpaxaTtb B YMcnax To, 0 YeM roBopuTe, To 06 9TOM NpeameTe Bbl KOe-
4YTO 3HaAETE; eCnu e Bbl He MOXXeTe caenaTb 3Toro, TO Ballk NO3HAHMS CKYAHbI U
HeyOoBNEeTBOPUTENbHbIY.

POP-OUT EFFECT — COLOR OR LUMINANCE?
E.Z. Meilikov, R.M. Farzetdinova
Nat. Res. Centre "Kurchatov Institute", 123182 Moscow, Russia;
meilikhov@yandex.ru

Fast analysis of complex images requires high-speed separation of an object
from the ackground that is based on registering important variations of some physical
characteristics of the image under jumping from the object to the background (and
vice versa), that is the local contrast of this parameter while going over the object
boundary. Such feature may be the image color, the size or the form of its detalils,
ets.

We propose some analytical model of the pop-out effect, where two local,
depending on coordinates, image features (luminance and color) are associated with
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two separate, mutually not depending, parameters (kind of the amplitude and the
phase of the wave function in quantum mechanics). For two colors one could
introduce two local complex amplitudes A;i(r)exp(ip1) and Ax(r)exp(ie2), depending on
the coordinate r. Here A.(r) and A,(r) are spatial dependencies of the light amplitudes
for both length waves (i is the imaginary unit). The phases ¢1, ¢, are, in principle,
“codes” of color tones or conditional parameters which, in the suggested model, do
not depend on light luminances of chosen colors, but depend on their length waves
only. We consider that complex color parameters of each small region of two-colored
image are additive (generalized Abny law of luminance additivity), so the resulting
complex parameter I(r)explie(r)], including summary color amplitude I(r) (luminance)
and summary color phase o(r) (color) is determined by the rules of complex numbers'
addition.

The result consists in the conclusion that the color contrast is always higher
than luminance one. In particular, in the “color world” one could distinguish even
those boundaries which in the “gray world” could not be discriminated according to
the classical resolution limit of Rayleigh.

The work follows the legacy of W. Tomson (Lord Kelvin): "When you can
measure what you are speaking about and express it in numbers, you know
something about it, and when you cannot measure it, when you cannot express it in
numbers, your knowledge is of a meagre and unsatisfactory kind”.

KOrHUTUBHbIE CIMTOCOBHOCTU U TPEBOXXHOCTD:
JIABOPATOPHbIE MOOENU
MepenenkuHa O.B., TapacoBa A.10., OrneHko H.A., Jlunbn WU.I'., Nonetaesa U.U.
MockoBckui rocygapcTBeHHbIn yHuBepcuteT nmeHn M.B.JlomoHocoBa, MockBa,
Poccusi 0_perepel73@mail.ru

N3yyeHne «KOrHUTUBHbIX CMOCOBHOCTENY Kak CIOXHOro koMmnnekca heHOMeHoB
TpebyeT ocoboro mMeToau4eckoro noaxoda, B YACTHOCTM WCNOMb30BaHUS He
OAMHOYHbIX TecToB, a uUx «bartapeu». B akcnepumeHTax Ha rpbidyHax YCMeLwHo
MOLENUPYIOT Takue TMPOSIBNEHUA «MPOCTbIX» KOFHUTUBHBLIX CMNOCOBHOCTEN, Kak
HanpuMmep, HayyYeHne 1 namsTb pasHbiX TUNOB, BHUMaHWe u ap. Cenyac n3BeCTHO,
YTO Ha BbINOSIHEHNE T[PbIByHAMU TakuUX TECTOB, KaK pelleHue 3IfeMeHTapHbIX
nornyeckux 3agad, BNUAET ypoBEHb TPEBOXHOCTU, B CBOKO OYepeb HaXOASLLMINCS U
nog BNUSIHMEM FeHOTUNa, CpedoBbIX (PaKTOPOB M MX B3anmopenctsun. Hanpumep,
NPy OLUEHKEe peakumn >XMBOTHOIO Ha HOBWU3HY, MPOSIBNIEHNE 3TOr0 «KOrHUTUMBHOIO»
Npu3HaKa HaxoauTCs NOoA4 BAWSIHUEM KOTHUTMBHOW CMOCOBHOCTW, Kak TakoBOW, HO
3aBUCUT M OT €CTEeCTBEHHOW OCTOPOXHOCTM XMBOTHOrMO. 3TO O3HA4aeT, u4To
WHPOPMATUBHOCTL  TECTOB Ha  TPEBOXHOCTb — BaxHas npobnema B
SKCMEepUMEHTarnbHbIX WUCCNEeOOBaHUSAX MNOBEAEHUS KUBOTHbIX.  JTOMNOrMYEeCKUm
aHanu3 noBefeHus rpbI3yHOB B TeCTe NPUMNOAHATOro KpectoobpasHoro nabupuHTa
(MKJIT) B conoctaBneHuu C nokasaTtensMm TPEBOXHOCTU APYrnX TECTOB BbIABUII
[OCTaTOYHO CIOXHYIO CTPYKTYPY peakumnn TPEBOMN Y XXMBOTHbLIX Pa3HbIX FEeHOTUMNOB.

[MpMMepOM CIOXHbLIX COOTHOLUEHUWA MNPOSABMEHUA TPEBOXHOCTU, peakuum Ha
HOBOE M CMOCOBHOCTU K PELLUEeHWU0 dfieMEeHTapHOW NOrM4yeckon 3agavvm moryT ObiTb
AaHHblE, NOMyYeHHble B XO04e CeNeKUNOHHbIX 3KCNEPUMEHTOB C OTOOPOM Mbillen Ha
BbICOKYI0 CMOCOBHOCTb K akcTpanonsaumm (Mbiwun SKC 1 Ko3GKC) n Ha GonbLion u
Manblh OTHOCUTENbHbLIN Bec Mosra (BM u MM), npoBogumble B nabopatopumn
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dmsmnonormn n reHeTukn nosefeHuns, kadpegpa BHL. Pasnnuna B nosegeHun y
NOJSTYYEHHbIX JIMHUA B HECKOJSIbKMX TeCTax Ha pacrno3HaBaHue npegmeTa, B CBETIIO-
TemHoun kamepe, [NKIJ1, B TecTe Ha rmnoHeodobuto, a Takke B KOTHUTUBHbLIX TECTaX Ha
CMOCOBHOCTb K 9KCTPaNoSsALUN 1 Ha «NOUCK BXOAA B YKPbITUE», NPpU3BaHbl 06patuTb
BHMMaHME Ha TreTEepOreHHyl npupody MpOSIBIIEHUN TPEBOXHOCTU PbI3YyHOB,
obHapyXnBaeMoe B pa3HbIX TeCTax M Ha BaXXHOCTb COOTHOLUEHMS ONTUMAanbHbIX
YPOBHEN TPEBOXHOCTW, OCTOPOXHOCTW, WCCNeaoBaTeNbCKOW  aKTUBHOCTU U
CMOCOBHOCTEN K PpEeLUEeHU0 KOTHUTMBHbIX 3aday B €CTECTBEHHOM MOBEOEHUM
XWBOTHOTO.

lMpu  ebinonHeHuu pabombl asmopbl pykogoOcmeosasnuchb npasunamu
Heknapayuu EC 2010 (2010/63/EU). Paboma noddepxxaHa POOU, epaHm
16-04-01169A u memoli «Helipobuosnoaudyeckue OCHO8bI MOBEOEHUST XUBOMHbIX»
Peaucmp. Ne HUIOKTP AAAA-A16-116021660055-1.

COGNITIVE ABILITIES AND ANXIETY: LABORATORY MODELS
Perepelkina O.V., Tarasova A.Yu., Ogienko N.A., Lilp I.G., Poletaeva l.I.
Lomonossov Moscow State University, Moscow, Russia 0_perepel73@mail.ru

The study of animal cognition requires the special methodology as it is the
complicated bunch of phenomena, the use of test “batteries” instead of unique tests
being the part of this methodology. Rather simple cognitive phenomena, such as
different types of learning and memory, attention etc. are successfully studied using
laboratory models. It is now established that animal ability to solve the elementary
logic tasks is influenced by the level of anxiety which in turn is determined by
genotype, environment and their interactions. For instance, the animal reaction to
novelty (as a simple “cognitive” trait) is influenced both by the cognitive component
per se and by the natural caution (fear) which an animal could experience in this
situation. This means that the informative value of tests for anxiety is the serious
problem for experiments with animal behavior. The ethological analysis of rodent
behavior in elevated plus maze (EPM) in comparison to anxiety scores from other
tests revealed the complicated nature of this behavior which differed in genetically
different animals.

The example of complex relationships of anxiety, reaction to novelty and ability
to solve the elementary logic tasks could be found in the results of our selection
experiments with mice. The mouse lines were selected for high scores of
extrapolation task solutions when compared with animals of unselected population
(EX vs CoEX) and mouse lines selected for high and low relative brain weight (LB
abd SB lines) (selection performed in the Laboratory for physiology and genetics of
behavior, Chair of Higher Nervous Activity). The interstrain behavioral differences in
the tests of object recognition, light-dark box, EPM, hyponeophobia test,
extrapolation and “puzzle box” burrowing test should alert the attention of researches
to the heterogeneity of anxiety behavior revealed in different tests. These data
emphasize as well the importance of optimal relations in the anxiety, cautiousness,
exploration behavior and the ability to solve the elementary logic tests, as it is
expressed in natural animal behavior.

Supported by RFBR, grant N 16-04-01169A, state registration theme:
“Neurobiology of animal behavior” AAAA-A16-116021660055-1.
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3NEMEHTbI PEANTU3ALUU HENPOKOMMNBLIOTEPHOIO MHTEP®ENUCA
CupopeHko A. B., Conoayxo H. A.
Benopyccknin rocyaapcTBeHHbIM yHUBepcuTeT, r. MuHCK, benapyce,
SidorenkoA@yandex.ru

HelpokomnbloTepHbI MHTEpdEenc npeacraenseTr cobon cuctemy, B KOTOPOMU
3NneKTpuyeckas akTMBHOCTb MO3ra uamepsieTcs U npeobpasyeTcs B yrnpasrsioLni
CUrHan gns UCnonb3oBaHus Npu pelleHnn 3agad KOMMyHUKaLmMmM 1 KOHTPONS.

MpUMEeHUTENbLHO K HEWPOKOMMbIOTEPHOMY WHTepdency npu perncrpauum
aKTUBHOCTU roSI0BHOIO Mo3ra uenecoobpasHo MCNonb30BaThb
aeKkTposHuedanorpaduio, Npu KOTOPOU perncTpaunsa anekTposHuedanorpamMmm, Kak
npasuo, NPOBOAUTCHA C UCMONb30OBaHMEM MexXayHapoaHon cxembl “10/20 cornacHo
NPUHATLIM OoTBeAeHuAM. [pemmyllecTBa cnocoba 3aknoyarTcs B HEMHBA3WBHOCTU
namepeHna noteHumanos. [Npyn B3aMMOLENCTBUN C KOMMNLIOTEPOM MCMOSb30BaHNE
napameTpoB 3reKTpo3HLUedanorpaMmm, onpedeneHHblx B pesynbTate obpaboTku
curHana, nossonseTr  3agatb  KoMaHgy B OTBET  Ha  MOJYyYEeHHYHo
3NeKTpo3HUedanorpammy. Onpepenexve Heob6xoaMMbIX napameTpoB
ANeKTpo3HUedanorpaMmmMmbl  OCYLLIECTBASETCA € MNOMOLbD  NPOrpaMMHOro
obecneyeHus.

B Hawen paboTte ana obpaboTkm anekTpoaHuedanorpaMm MUCNosb3yTca ABa
MeToda: MeTo 3aepXXaHHOM KoopAMHaTbl U MeTo Xuryyu, no3sonsolmne oueHUTb
HEeSNIMHENHYIO CTPYKTYPY aHanM3npyemMoro curHana B uHaMuke.

B kauecTtBe 9OnNeMeHTOB  HEMPOKOMMbLIOTEPHOrO  UHTepdenca  Hamu
npegnaraeTcs UCNofb30BaHME CEHCOPHOW CEeTU Ha OCHOBE CBEPXLUMPOKOMOSOCHbLIX
npuemonepenatymkoB MIMC-40A gns ocyuiecteneHmss 06paboTkn, B3anMoaeNCTBUS
C KOMMbTEPOM W peanu3auuMm obpaTHOM CBSA3M C  MNoSfib3oBaTenem.
Mpuemonepepatowme yctponctea MNMNC-40A ocywecTBnaT nepegady nHpopmaumm
Ha OCHOBE MPAMOXAOTUYECKOW CXeMbl CBSA3U NyTemM (POPMUPOBAHUS XaOTUYECKOro
CurHana B AgmanasoHe 4vactoT oT 3 #o 5 [Ty 1 ero msnyyeHus B OKpyxaroLiee
NPOCTPaHCTBO.

B paboTte npoBefeH KOMMMEKC 3KCNepUMEHTarnbHbIX UCCreaoBaHMn nepeaayn
TECTOBOro CuUrHana B BuAe 3nekTpoaHuedanorpaMmbl OOHOIO M3 OTBELEHUA B
GecnpoBogHONM CeTM Ha OCHOBE CBEPXLIMPOKOMOSOCHbBIX MpuemMonepeaaroLLmx
yctpouncTts [MMC-40A. MNMpuBeneHbl pesynbTaTbl KCNEPUMEHTarNbHbIX UCCReaoBaHUN
aneKkTpoaHuedanorpaMMm B Buae rUCTOrpaMm pacnpeneneHns dpakranbHON
pa3MepPHOCTU, KOPPENSUMOHHON pasMepHOCTKU, 3HTponun KonmoropoBa, a Takxke
CrekTpanbHOM NIIOTHOCTU MOLHOCTW anbda- 1 TeTa-puTMOB Ha pacCTOAHUN 40 3 M.
Mpn aTtoMm nponyckHasi CNocOBHOCTb KaHana nepefayn ocTaeTcd MOCTOSHHON W
coctaBnsetr 2000 6ut/cC nNpu M3MEHEHMM BpPEMEHU OTMPaBKM WH(OPMALMOHHBIX
naketoB o1 20 go 30 mc.

Ha ocHoBaHuMM npoBedeHHbIX MpeaBapuUTEnbHbIX  3KCNEepUMEHTasbHbIX
nccnegoBaHWM  CEHCOPHOM CeTM B TECTOBOM  pexume npu  nepepade
ANeKTpoaHuedanorpaMmmMmbl  rnokasaHa BO3MOXHOCTb peanu3auun  SnemMeHTOB
HENPOKOMMBIOTEPHOIO WHTEpdenca C WCNOMb30BaHMEM CBEPXLUMPOKOMNOSTOCHbIX
npuemonepeatowmx ycrponcts MNMNC-40A.

Cupoperko A. B., Conogyxo H. A. HenpokomnbloTepHbIi MHTEpdenc, ero
YHKUNOHUPOBaHME U cdepbl npumeHeHus // MonekynsapHble, MeMbpaHHble W
KNeToYHble OCHOBbI (PYHKUMOHMpOBaHUA Ouocuctem: MexayHapogHas HayyHas
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KOHpepeHumns, MuHck, 17-20 mnoHa 2014 r. /MHCTUTYT BUOU3MKM U KNETOYHOWN
nuxeHepmn HAH benapycu. — C. 35 — 37.

THE BRAIN-COMPUTER INTERFACE ELEMENTS IMPLEMENTATION
Sidorenko A.V., Solodukho N.A.
Belarusian State University, Minsk, Belarus, SidorenkoA@yandex.ru

Using the brain-computer interfaces (BCI), we can directly measure the brain
activity associated with the user’s intent and translate the recorded brain activity into
the corresponding control signals for the use of BCI to solve the communication and
control problems.

Electroencephalography as a recording technique practiced with brain-computer
interfaces is realized in accordance with the international scheme “10/20” for the
determined leadings. Noninvasive measuring of the brain potentials is the principal
advantage of this method. The parameters of electroencephalograms determined
during the information processing enable the interaction with a computer by the
transformation of the extracted features into commands for a user. The necessary
parameters of electroencephalograms are obtained by means of the soft.

The electroencephalograms were processes with the help of two methods
making it possible to have a nonlinear structure of the analyzed potentials in
dynamics: delayed coordinate method and Higuchi method.

It is proposed to use a wireless sensor network based on the PPS-40A
ultraband transducer-receiver structure to implement the procedures of processing,
interaction with a computer, and feedback communication with a user. The PPS-40A
transducer-receiver structures based on the direct chaotic scheme transmit
information by forming chaotic signals within the range 3 to 5 GHz, radiating them
into the environment.

The paper presents a complex experimental investigation performed to
implement communication of test signals in the form of electroencephalograms for
one of the leadings in a wireless sensor network based on the PPS-40A ultraband
transducer-receiver structure. The following experimental results are considered:
electroencephalograms in the form of the fractal-dimension distribution histograms,
correlation dimension, Kolmogorov entropy, spectral power densities in alpha- and
thetha-rythtms at a distance up to 3 m. In the process, the communication channel
capacity was constant coming to 2000 bit/s, whereas time of sending the information
packets was varying from 20 to 30 ms.

The possibility to implement the elements of brain-computer interfaces by the
use of a wireless sensor network with the PPS-40A ultraband transducer-receiver
structure is demonstrated by test communication of electroencephalograms.

Sidorenko A. V., Soloduho N. A. Brain-computer interface, its functioning and
applications. //Molecular, membrane and cell principles of biosystem functioning:
International science conference, Minsk,17-20 June, 2014. — P. 35-37.
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OEMOIPA®UYECKUE NMPOLIECCbHI B POCCUU: PEAJIBHOCTb U
NMEPCNEKTUBDI
Copoko C.U.
depnepanbHoe rocyaapcTBeHHOE BoaKeTHOe yupexaeHne Haykm MHCTUTyT
3BONOLMOHHON huanonormm n uoxmmmm nm. .M. CeueHoa Poccunckon
akagemumn Hayk, CankT-lNetepbypr, Poccus; soroko@iephb.ru

Hemorpaduyeckaa nonutuka, 3abota 06 oxpaHe 340pPOBbA U FAPMOHUYHOM
pa3BUTUN MOJSIOAOMO MOKONEHNA ABNAETCS HE TONMbKO MeaMKO-OMONorndeckomn, HO U
BaXKHeNLLeNn coumnanbHO-aKOHOMMYEeCKon npobnemon rocygapctea M obuiecTsa.
Byaoywee HapogoHaceneHuss CTpaHbl, €€ 3KOHOMMYEeckasi He3aBUCUMOCTb U
coumanbHoe BnarononyyvMe HanpsiMyto 3aBUCAT OT YPOBHS 340POBbSA, 06pa3oBaHUsA
N BOCMUTAHUA nogpacTatoLlero nokoneHns. 3aopoBbe pebeHka u ero nocnegyoilee
pasBMTME BO MHOroM onpegensercs (U3NYecKMM U MNCUXUYECKUM 300POBbEM
pooutenen, obcrosaTenbCTBamMu €ro 3adaTtusi, TedyeHnem 6epeMeHHOCTU, ponoB,
MONMHOLEHHOCTBID MUTaHMSA, coumanbHbiM OKPY)XEHMEM B CEeMbe W  LUKOne,
CBOEBPEMEHHbIM BbIIBNEHNEM 3ab60neBaHnin U HapyLLUEHNA B BO3PACTHOM pa3BUTUM
N 3PPEKTUBHOCTBIO MeauuMHCKOW nomowmn. Ha pemorpaduio HECOMHEHHOE
BNUSIHWE OKa3blBaeT YypoBeHb 00uwen 3aboneBaemMocTu, Kak B3pOCMOro, Tak W
AETCKOro HaceneHusi, pacnpocTpaHeHne W poCT 4vucrna Takux 3aboneBaHuin, Kak
Ty6epkynes, ankoronnam, HapkoMaHuu, nonosble MHdekunn, BUY n mH. ap.

Mocne pecATuneTHEro nepuoga Peskoro CHUMXKEHUSI YMCINEHHOCTU HaceneHus
Poccun, npumepHo ¢ 2012 roga, oTMedaloTCa MONOXUTENbHble TeHAeHUUn —
CMEPTHOCTb BO BCEX BO3PACTHbIX rPynnax HECKONbKO CHM3MMacb, a 41Ccrio
POOMBLUMXCA MOCTEMEHHO Hayano npeBbllwatb 4ucrno ymepwux. 1o gaHHbIM
PoccrtaTta, B P® HabnogaeTcs pocT cpeaHen NpoaoMKUTENbHOCTU XKU3HN, KOTOpas B
2015 rogy coctasuna 71,4 roga (poct Ha 0,5 roga no cpasHeHuto ¢ 2014 rogom). Y
XKEHLUMH 9TOT NokasaTenb coctaBun 76,6 net (poct Ha 0,13 roga), a y My>k4nH — 65,9
net (poct Ha 0,53 roga). B 2015 rogy eCTeCTBEHHbIN MPUPOCT HACENEHNA COCTaBuI
0,2 Ha Tbica4vy HaceneHus, unu 32 Teic. Yenosek. 3a 2015 rog no cpasHeHuto ¢ 2014
roooOM  OTMEYEHO  CHWXEHME  NokasaTenem CMepTHOCTM  OT  Haubonee
pacnpoCTpaHeHHbIX MpuunH. 3JTo BcenseT ontummam. OpgHako Heobxogmmo
obpatnTb BHMMaHME Ha abConTHbIE NOKa3aTenv, OHU OYEHb HE3HAYUTENbHbIE U
BMOMHE MOryT OOBACHATLCA MUrPaUUOHHBIMK NpoueccaMmn. MHorne akcnepTbl
nonarawT, 4YTO NOCNe KPaTKOBPEMEHHOrO MOBbLIWEHUA pPOXOAEeMOCTW, HaCTynuT
HOBLIN MEPUOL CHWKEHUSI YUCIIEHHOCTM HaceneHusi. 910 06yCnoBMeHO MHOrMMMU
00 BHEKTUBHBIMU NPUYNHAMMN.

B nekumn paccmatpuBatoTcs Npobnembl M3MEHEHUSs YNCIEHHOCTUM HacemneHus
Poccun, nokasatenn 3aboneBaemMoCTW, CMepTHOCTU. KpaTko aHanuaupyrTcs
coumarnbHble N 3KOHOMUYECKME MPUYNHBI HEraTUBHOIO BNUSIHUS Ha 3TW NokasaTenu.
PaccmoTpeHbl Meamko-gmanonormdeckne npobremMbl BO3PacTHOrO pa3BuTuS OeTewn.
MpuBeaeHbl pesynbTaTbl COOGCTBEHHbIX MCCNEAOBaHUN BNUSHUA HebnaronpusTHbIX
KnumaToreorpaomyecknx, TEXHOreHHbIX W COLUManbHO-3KOHOMUYECKUX (aKTopoB
CeBepa Ha puanyeckoe 1 NcMxmyeckoe passutTne geTen n NoapoCTKOB.

Paboma ebironiHeHa ripu noddepxke rpoepammsl [pesuduyma PAH 1.1511.
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KAK NOABNATCA ABA AAPA B O4HOM HEUPOHE
CotHukoB O.C.
depnepanbHoe rocyaapcTBeHHOe BoakeTHoe yupexaeHne Haykm MHCTUTyT
dusnonorun um. W.IN. Nasnosa PAH, r. CaHnkt-lNeTepbypr, ossotnikov@mail.ru

MocnegHee Bpems uccnegoBaHue LeneBbiX KOHTAKTOB (GJs) B Herpobuonornm
npeobpeTtaeT Bce Oonbliee 3HaYeHne. BbidbiBaeT HECOMHEHHbIN MHTEPEC MexaHU3M
MX (PYHKUMOHMPOBAHUA W CTPYKTYPHOrO W3MEHEHUS B HOPME UM NaTonornu.
3HaunTenbHoe 0CcBOOOXAEHNA ryTamaTa U akTMBauusa rnyTaMaTHbIX peLenTopos,
OYEBMAHO, Y4YacCTBYKOT B MaTOMOrMYecKkMx npoueccax u rmbenn HEeMmpoHOB npu
YyepenHo-Mo3roBoOn TpaBMe, WLWEMUU, Ccydoporax U Opyrux naTtosiornm4yeckmux
npoueccax. lNpeanonaraeTtcs, YTO NPUYMHHO-CNEACTBEHHAs! CBA3b MEXAy rpynmnown
IIMGIURS weneBbiX KOHTAKTOB U TMbenbld HEWPOHOB WMEET YHUBEPCasnbHbIA
xapaktep (Belousov, 2012; Wang, Song, Denisova u gp. 2012). lNpu atom
yBenumunBaetca konmyectso GJs M uucno norubawowmnx HenpoHoB. Haobopor,
aktmBaumss  rpynnbl  IIMGIURS yBenuuuBaeT ypOBHM CLENSEHME  LLENeBbIX
MeMOpaHHbIX KOHTAKTOB W 3KCMpeccum KoHHekcuHa 36. Hawe wccnegoBaHue
nokasasno, Takum obpasom, 4YTO yBenuvyeHue TpaBmaTu3Ma onocpefoBaHHO GJS U
ABMSAETCA YaCTblo MEXaHU3Ma rnytamaT3aBucMmon rnbenmn HempoHoB. K coxaneHutio,
OCTaeTCs HENM3BECTHBIM MEeXaHn3M naMmeHeHnst GJs, posb Npy 3TOM CUHUMTUANbHbIX
nepecTpoek n opMnpoBaHns OBYyAOEPHbIX HEMPOHOB.

Kak nsBectHo, Heponemma nMeeT KpoMe MeamMaTopHbIX CUHAMCOB eLle apyrue
aHaToOMUYecKkne KOMMOHEHTbl: GJS, CUHUuTManbHble nepdopauun n ABysAepHble
KNneTkun (gukapuoHsl). lNocnegHue BCTpevaoTCcs B HEPBHOW CUCTEME LOBOSIBHO pPeaKo
n obblMHO paccmaTpuBaeTca NMBO Kak natorornyeckme, nmbo, Kak crydanmHble
ypoanueblie ob6pa3oBaHus, OAHAKO, NPU3HaKN NATONMOMMN y ANKAPUOHOB OObLIYHO He
obHapyxumBatoTcs. Tak KaK, TpU OTMEYEHHbIX aHAaTOMUYECKMX KOMMOHEHTa WUMENT
OOHY M Ty Xe MeMOpaHHyl npupoay, BO3HMKAET MpPeanonoXeHne, 4YTO OHMU
obnagalT oguHakoBbiM  reHesom, 4To GJ cnocobeH npeBpawaTtbCAd B
CYHUMTHanNbHble nepcopauuun, a nocnegHne obpasyloT gukapuoH. BosmoxHo, GJ
nornodatoLlemn KNeTKn cnocobeH, N3MEHSACDH, BOCCTaHaBnmMBaTb ee
XXN3HECNOCOBHOCTb.

Henponemmbl B OCHOBHOM NOCTPOEHbI (kpoMe 6enkoB) 13 pocdonmnnaos. ITo
€[VHCTBEHHbIE NONAPU30BaHHbIE MOMNeKysbl B MembpaHax. MIMeHHO oHu obnagatoT
CBOMCTBOM CaMOCOOpKM, TO eCTb YMEKT 06pa3oBbiBaTh rmapodoOHY0 ABYXCIONHYHO
opraHusauunio MembpaHbl. YHMKanNbHOE CBOMCTBO NONSPU30BaHHbIX doconmnmuaoB
COCTOUT B TOM, 4TO, [aXe Mocne nepemeluvBaHus, OHW B MPUCYTCTBUM BOAbI
CaMOOpraHM3yTCs, TO eCTb BHOBb hOpMUPYHOT MeMbpaHbl. Mpn HebGonbwmnx nopax
nunu nepdopaumnax cocefHve HeMposieMMbl BHOBb CNUBAKOTCA M "3aneyatbiBaloT"
CMHUMTMK. KneTka onaTb OKa3blBaeTCA M30NIMPOBAHHON OT BHELUHEW Cpeabl, HO YyXe
C AByMSA agpamMn B Hewponnasme. Bo3HMKaeT yHuKanbHOe ¢<BreHMe — CMepTb
OAHOBPEMEHHO CNOCOBCTBYET BOCCTAHOBIIEHUIO.

Yxe nmelTca npsmble 3NeKTpodu3nNoniornyeckne aKCNepUMEHTbl B KyrnbType
TkaHu (McCarthy, Tank, Enquist , 2009), AeMOHCTpUpytoLme, YTO CMEXHbIE HENPOHbI
B NPUCYTCTBMM HU3KOMATOreHHOro Bupyca nceBooBOOOOO0SA3HN, CO BpeMeHeM
Ha4YMHaOT NPOMNYCKaTb HU3KOMOJSIEKYNAPHbBIA KpacuTernb MPOLMOHOBBIV XenTbin (457
MB). To ecTtb, obpasytor GJ. Ho yepe3 HekOoTOpoe BpeMs y HUX OBHapyxuBaeTcd
CMOCOBHOCTb MpOMnyckaTb M BbICOKOMOMEKYNSAPHbLIN KpacuTernb OeKCcTpaH Texac
KpacHbin (3000 — 40000 MB), yTto O3Ha4yaeT npeBpaLleHne KOHHEKCUHOBBLIX Mop B
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CYHUMTHanNbHble nepdopaumn. NMpn 3TOM BCE CMEXHble HEMPOHbI C abCONKTHOM
TOYHOCTbIO BOCMPOM3BOAAT M PUTM, M aMNMTyay pasgpakaemMbiX CTUMYMOB.
CnapeHHble KneTkn BegyT cebsi kak e ANHbIA CIIMBLUMNCSA HENPOH (OUKAPWOH).

Tak Kak HekoTopble OObeAMHEHHble HEMPOHbl NPU NaTonorMM BCe-TaKu
CNocOBHbI BbbKMBATb MOCME CAUSHUSA UX MapHbIX MeMbpaH M uuTonnasm, MOXHO
cumtatb, 4TO npouecc obpasoBaHMA  AOBySAEepHbIX  KNeTok  obnagaet
KOMMeHcaTopHbIMK1 cBocTBamMu. ChopmMmnpoBaHHble OUKAPUOHBI SBNSAIOTCA YETKUM
WHONKATOPOM YCTOMYMBOIO COCTOSIHUSA BbI3LOPOBEBLUMX KNETOK. B akcnepumeHTe
noaTeepxagatoTcs npegnonoxeHus de Rivero et al., (2007); Park et al., (2011) o
€[MHOM npoLecce CMepPTb/BbXKMBAHWE B XKU3HEOEATENBHOCTU HEPBHbIX KNETOK.

AS THE TWO NUCLEI APPEAR IN A SINGLE NEURON
Sotnikov O.S.
Pavlov Institute of Physiology, Russian Academy of Sciencis, St-Petersburg

The article describes the three morphological phenomenons of
demembranization: electrical synapse, syncytium of nerve plexuses and mysterious
the origin of binuklear cells which many of histologysts consider as an incomplete
mitosis. The electron microscopy shows all transitional species dikaryons kinetics
formation. Ordinary gap junctions are discovers the fusion of contact membranes and
their subsequent perforation with reactive changes or pathology. Demembranization
begins with the appearance of syncytial perforation, which extends and unites both of
cytoplasms contacting neurons, forming dikaryons. Thus when neyrilemma
demembranization disturb and the cells dies in part. However, if demembranization is
insufficient it is of possibility the coupling of bilipide membranes and remaining of the
binuclearity. Consequently, all three different phenomenas demonstrates the kinetic
of a single physiological process.

Recognition of cytoplasmic syncytial connections in the nervous system as a
morphological and physiological reality does away with the contradiction of neuronal
and cell theories. The similarity of the main properties of all cells, including their
ability to create a cytoplasmic syncytium and to be fused has been confirmed.

RICH-CLUB CTPYKTYPbI rONNIOBHOIO MO3rA no gAHHbIM ®MPT U
TPAKTOINPA®UN: KOHTPACTHbBIE PE3YJIbTATbI Y 34OPOBbIX
UCNbLITYEMbIX U BONbHbIX LLU3OPPEHUEN
YwakoB B.J.}, Kaprawos C.WU.', Opnos B.A.}, 3unuenko B.B.}, LLlapaeB M.T".%,
MacneHHukoBa A.B.%, C6oeB A.I'.}, CenuBaHoB A.A.}, MonowHukos U.A.%,
Benuukosckuii B.M.
lHaLl,I/IOHaJ'IbeIIZ nccrnenoBaTtesibCknn LeHTp «KypyaTtoBckur MHCTUTYT», MockBa,
Poccus, ushakov_vi@nrcki.ru
2|/|HCTI/1TyT BbICLLEN HEpPBHOW aedaTenbHocTn u omnsnonorum PAH, Mockea, Poccus

NccnepoBaHme HEMPOUM3MONOrMYECKUX MEXaHU3MOB (PYHKLMOHMPOBaHMUS rich-
club cTpykTyp ronoBHOro Mmo3ra 4ernioBeka TEeCcHO CBsi3aHO C npobrnemon
naeHTMmKaumm yHKUMOHaNbHbIX CUCTEM obecneyeHns BOCNpUSATUS, KOTHUTUBHOTO
KOHTPOSNIS W CO3HaHuda. KnwodeByto ponb nNpu  3TOM  urpaeT onpenenexHue
3PPEKTMBHBIX CBA3EN rONOBHOrO MO3ra npu KOrHUTUBHOW Harpyske M B COCTOSHUU
nokod. Ha 3ToM OCHOBE M C y4eTOM [JaHHbIX MO CTPYKTYPHbIM KOHHEKTOMam
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BbISIBMAOTCA LEHTpbl ynpaeneHusa rich-club panoHoB. B pgaHHon paboTte
npeacraBneHbl pesynbTaTbl onpegeneHus rich-club panoHoB Ha OCHOBe AaHHbIX
$dMPT un Tpaktorpacdun. [daHHble Obiliv nonydeHbl Ans 300POBbIX UCMLITYEMbIX
(40 yenosek, npasLwwu, Bo3pact oT 20 go 30 neT) n ana 6onbHbIX WK3odpeHnen (6
yernosek, npasLuun, Bo3pacT oT 20 go 40 neT) B COCTOAHUM NOKOS (resting state) Ha 3
Tn MPT (Magnetom Verio, Siemens. B pexumax ¢MPT un Tpaktorpacumn 6binmn
AOMNOSIHUTENBHO Kcnonb3oBaHbl multi-band (MCMRR) nocnepoBaTtenbHocTtu. [1o
AaHHbIM TpakTorpadgum Gbinm BOCCTAaHOBNEHBI MaTPULbl CBA3HOCTU, aHanmn3 KOTOPbIX
nokasasn no B3BelleHHbIM rich-club koaddumumneHTam gnsa 60MnbHbLIX WKM30dpPEHNEN
nonHoe otcytctBue  rich-club  yyactkoB. [lo  HeB3BeweHHbIM  rich-club
KoadpprumeHTam n3 wectn OBOMbHbIX TOMBKO Yy Tpoux Oblnia 3apernctpupoBaHa
obwasn 3oHa — Thalamus_R, octanbHble rich-club panoHbl 6bIIM HeCcTabunbHbl U
ManoyucneHHbl. [na 300poBbIX UCMBITYEMbIX aHann3 maTpuy, CBA3HOCTU AaHHbIX
TpakTorpadmm BbISIBUN NO HeB3BelleHHbIM rich-club koadduumneHTam cnegyrowime
rich-club panoHbI: Angular_R,Frontal_Inf _Oper_L, Frontal_Inf_Oper_R,
Frontal_Inf_Tri_R, Rolandic_Oper_L, SupraMarginal_L, SupraMarginal_R,
Temporal_ Mid_R, Vermis_ 9, Amygdala R, Angular L, Cerebelum_ 10 L,
Cerebelum_10 R, Cerebelum_7b_R, Frontal_Med_Orb_L, Heschl_L,
Occipital_Inf_R, Parietal_Inf L, Rolandic_Oper_R, Temporal_Pole_Sup L,
Temporal_Sup_L, Temporal_Sup_R, Vermis_7; a no B3BeLeHHbIM KO3pdurLneHTam
— Cingulum_Ant_L, Cingulum_Mid_L, Paracentral_Lobule R. AHanu3 rpynnosom
MaTpuULbl CBA3HOCTM NO AaHHbIM (MPT nokost ons 300poBbIX UCMBITYEMbIX MO
HeB3BeLLEeHHbIM rich-club koadduumeHTam nokasan cnegywowme rich-club panoHsi:
Inferior Temporal Gyrus anterior division Right, Angular Gyrus Right, Caudate r,
Pallidum |, Cerebelum 3 Left, Cerebelum 10 Left, Cerebelum 10 Right, Vermis 6,
Vermis 8, Vermis 9, Vermis 10. 3Tu pesynbTatbl NO3BONUNAN NOCTPOUTL Macku rich-
club panoHoB, nocne yero metTogom TpaHcdep SHTponun nNo AaHHbIM PMPT B
COCTOSIHMM MOKOS1 OblNM paccymTaHbl apXMTEKTYpbl 3PEKTUBHBLIX B3aMMOOEeNCTBUN
mexay rich club panoHamu.
Paboma yacmuy4Ho noddepxaHa epaHmom POOU OPU-m 15-29-01344.

RICH_CLUB STRUCTURES IN THE HUMAN BRAIN AS REVEALED BY fMRI
AND DTIl: SHARP CONTRAST IN RESULTS OF HEALTHY AND
SCHIZOPHRENIC PARTICIPANTS
Ushakov V.L.}, Kartashov S.I.}, Orlov V.A., Zinchenko V.V.}, Sharaev M.G.},
Maslennikova A.B.%, Sboev A.G.}, Selivanov A.A.}, Moloschnikov I.A.%,
Velichkovsky B.M.!

!National Research Centre «Kurchatov Institute», Moscow, Russia,
ushakov_vi@nrcki.ru
%Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow, Russia

The study of the rich-club structures is closely connected with the basic
problems of reveling functional systems for perception, cognitive control and
consciousness in the human brain. The key solution to the problems is to identify
effective connectivities of the human brain during cognitive tasks and at resting state.
By additionally taking into account data on structural connectivity, it is possible to find
the rich-club area control centers. This paper presents the results of the comparison
rich-club areas obtained for the functional and structural connectomes by the
methods of fMRI and DTI. fMRI data were obtained in healthy subjects (40 right-
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handed subjects, aged from 20 to 30 years) and in patients with schizophrenia (6
right-handed subjects, aged from 20 to 40 years) in the resting state. The data were
obtained on 3 Tesla MRI (Siemens Magnetom Verio, Germany). Additionally, multi-
band (MCMRR) sequences were used in both, fMRI and DTI sequences. According
to the calculated DTI connectivity matrix, the results showed, for weighted rich-club
coefficients, an absence of rich-club structure in patients with schizophrenia. For
unweighted rich-club coefficients, the total area Thalamus_R was registered for three
of the six patients, the other rich-club zones were instable and few in number. In a
sharp contrast to these results, a large number of the rich-club areas was revealed in
analysis of the DTI data for healthy subjects, namely for unweighted rich-club
coefficients — Angular_R, Frontal_Inf Oper L, Frontal_Inf Oper_R,
Frontal_Inf_Tri_R, Rolandic_Oper_L, SupraMarginal_L, SupraMarginal_R,
Temporal_ Mid_R, Vermis_9, Amygdala R, Angular_ L, Cerebelum_ 10 L,
Cerebelum_10_ R, Cerebelum_7b_R, Frontal_Med_Orb_L, Heschl_L,
Occipital_Inf_R, Parietal_Inf L, Rolandic_Oper_R, Temporal_Pole_Sup L,
Temporal_Sup_L, Temporal_Sup_R, Vermis_7; and for weighted rich-club
coefficients — Cingulum_Ant_L, Cingulum_Mid_L, Paracentral_Lobule_R. The group
analyses of resting state connectivity matrix from fMRI data showed, for unweighted
rich-club coefficients, the following rich-club areas in healthy subjects: Inferior
Temporal Gyrus anterior division Right, Angular Gyrus Right, Caudate r, Pallidum I,
Cerebelum 3 Left, Cerebelum 10 Left, Cerebelum 10 Right, Vermis 6, Vermis 8,
Vermis 9, Vermis 10. Furthermore, rich-club areas masks have been constructed and
architectures of effective interactions between the rich club areas were calculated
using transfer entropy method for fMRI data in the resting state condition.

This work was partially supported by a grant from the RFBR OFI-m, Grant no.
15-29-01344

MOAEJb 3NMUNENCUA — KPbICbI JINHUU
KPYLULMHCKOIO-MOJIOAKUHON (KM)
U.b. ®epotoBa, H.M. CypuHa, U.WU. NonetaeBa
Buonornyeckun gakyneteT MY umenun M.B. JTomoHocoBa, Izglzg@yandex.ru

[na NOHMMaHUA reHeTUYeckux u PU3noNorM4ecknx OCHOB aHOMarnum, nexatumx
B OCHOBE pa3BUTUS CYJOPOXHbBIX COCTOSHUI YenoBeKa, a Takke Afs uccrnegoBaHus
MEXaHM3MOB 3NurenToreHesa Ha CUCTEMHOM YpPOBHE, HEOOXOAMM aHanm3 Takux
deHOMeHOB Ha ©Ouonorudeckux mogensix. Cpean WM3BECTHbIX MOAENEN BaKHOEe
MECTO 3aHMMaloT Cydoporu, CNpoOBOLMPOBAaHHbLIE 3MEKTPOLLIOKOM WY BBEOEHUEM
CYOOPOXHbIX (hapMakonormyecknx areHToB (NEeHTUNEHTETPAas30s1, KanHoBasa KucnoTa
n Op.), HO CyLecTBYIOT 1 reHeTuyeckne mogenu. Kpbicbl BoiBegeHHon B MY B KOHLe
1940-x rr. nuHum  KpywwuHckoro-MonogkuHon  (KM)  npegpacnonoxeHbl K
ayaAnoreHHOW anunencun (CyaopOoXHbIM npunagkam B OTBET Ha CUMbHbIN 3BYK, AJ).
JinHna noppepxmBaetca B UHOpeaHoM cocTtosiHuM (B6oree 50 nokoneHun
nHbpuaguHra) n  xapaktepusyetca  nouytm  100%  neHeTpaHTHOCTbIO U
9KCMPECCUBHOCTbID — TOHMYECKME CyAoporn MakCMMasibHOW MHTEHCUBHOCTU
pa3BMBalOTCA MPaKTUYECKM Y BCEX XMBOTHbIX Kaxkgoro nokonewus. lMpunagkm AJ
(MHTEHCMBHOCTb KOTOPbIX OLIEHMBAETCS B YCIOBHbIX Bannax), UMelT onpeferneHHble
npeumMywiectsa nepen dapmakosiormyeckm W/unmM  3neKTPUYeCcKN Bbl3BaHHBIMU
cygoporamu, MOCKOSIbKY MX MOXHO Bbi3blBaTb MOBTOPHO, @ TaKKe OLeHMBaTb
a(peKTbl ANUTENbHBIX BO3AENCTBUN. AyaNOreHHble CyAOpOXHble Npunagku NMmeroT

48


mailto:lzglzg@yandex.ru

International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

CTBOJSIOBYIO JNlOKanu3aumio M OTNMYalTCcsa OT MoAenen Tuna «KAHANWHra» no
hapmakonormyeckon YyBcTeuTenbHocTH. [Ansa kpbic KM xapaktepHo 6bicTpoe (5-7 ¢)
pasBuUTME KIOHUKO-TOHUYECKUX CYAOpOr, a Takke pasBuTue MOCTUKTaNbHON
katanencun. MHorokpaTHas cepumnHas (18-20 gHen) akcnoauums kpbic KM genctento
3Byka BbI3bIBAET Y HUX TMOSIBMIEHME «MWOKIMOHUYECKMX» CYAOPOr, WMERLNX
«NMMMOBMYECKYO» MOKanM3aumo, CXO4HY C TaKOBOW CYyAOPOXHbIX MOAENEN No Tuny
«knugnuHray. OnutenbHas (15 muH) akcno3vuma kpbic KM gencteuio 3Byka no
crneumanbHon cxeme c yYepeposaHnem 10 ¢ nepnogoB CUIbHOrO M crnaboro 3Byka
BbI3bIBAET Y HNX HApYyLUEHNA MO3roBOro KpoBoobpalleHus, BHELLHE NPOABNSAOLLMECH
B BMAe napes3oB M napanuyen koHeyHocTewn. [pu AD (B ToM yucne n y kpbic KM)
obHapyxeHO CcHmxeHne dyHKkumm [AMK-epruyeckor M NOBbILEHWE AKTUBHOCTMU
rnyramaTeprmyeckon CUCTEM CTBOJIOBbLIX CTPYKTYpP MO3ra, a Takke cABuUrn B obMeHe
KaTexoslammHoOB. PaHee kapTuHa Pn3nMonormyecknx u HEMPOXMMMNYECKUX N3MEHEHUI
npn A3 y kpbic KM npoBogunacb B COMNOCTaBfEHUN C peakumMen Ha 3BYK Y KpbIC
MCXOAHOW nuHUKM Buctap, ogHako B HacTosillee BpeMs Ha OCHOBE Monynsumm
mbpugos KM x Buctap BbiBegeHbl (6onee 30 nokoneHwin) ABe HOBbIE NIUHUM C
MaKCMMasnbHON MHTEHCUBHOCTbLIO cyaopor AD (NMHUS «4») U C OTCYTCTBMEM peakunm
Ha 3BYK (MMHUA «0»). 3TK Tpu nnHUKM (KM, «4» n «0») umetoT 6nmn3knmn reHeTn4eckni
¢oH. Pe3ynbTaThl, NOMy4YeHHbIE C UCMONb30BAHNEM KpbIC Tpex reHoTunos (KM, «4»
n «0»), UMerLMX CXOOHbIN reHeTUYEeCKNn (POH, NOoKasann BaXKHOCTb ydeTa BIUAHUSA
aToro chaktopa, Hanpumep, Npuv UCCreaoBaHUMn «komopbuaHocTu» AD u Opyrux
NaTosiorMyecknx coctosiHMW. MoaobHon «Tpuagbl» NUHUIA B Opyrnx nabopatopusx
Mupa, uccnegyowmx A3, He cyllecTsyeT.

lMpu ebinonnHeHUu pabombl asmopbl pykogoOcmeosasnuck npasunamu
Heknapayuu EC 2010 (2010/63/EUV).

Paboma noddepxaHa PO®U, epaHvm N 15-04-01732, u memol
«Hetipobuonoaudyeckue ocHo8bl rnogedeHusi xueomHbix, HUOKTP AAAA-Al6-
116021660055-1.

THE MODEL OF EPILEPSY — KRUSHINSKY-MOLODKINA (KM) RAT STRAIN
Fedotova I.B., Surina N.M., Poletaeva ..
Biology department, Lomonossov Moscow State University, Moscow, Russia,
lzalzg@yandex.ru

The understanding of physiology and genetic principles of human seizure states
as well as of systemic level of epileptogenesis mechanisms needs the analysis of
biological models. Among models elaborated those which provoke seizures by
electric shock or by pharmacological agents (pentilenetetrazol, kainic acid etc.) are
most frequently used. Although, the genetic seizure models exist as well. The rats of
Krushinsky-Molodkina (KM) strain, bred in Moscow University at the end of 1940s,
are the audiogenic seizure (AS) prone animals — the intense seizures are provoked in
these animals by exposure to loud sound. KM strain is maintained as inbred (more
than 50 generations) and reveals about 100% of penetrance and expressivity — the
tonic seizures of maximal intensity develop in almost all animals of a given
generation. AS fits (scored by intensity using the arbitrary scale) have some
advantages in comparison to electrically or pharmacologically induced seizures, as
they could be induced repeatedly and they could be used to evaluate the long-term
treatment effects. The AS fits are initiated in the brain stem and they show some
differences from “kindling” seizures in pharmacological sensitivity. Rats of KM strain
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are characterized by very short latency (5-7 s) of clonic-tonic seizure development
and by the development of the postictal catalepsy. The repeated (during 18-20 days)
sound exposures induce the myoclonic seizures in these animals, which developed
in limbic system and resemble typical kindling seizures. The prolonged (15 min)
exposure to alternating short (10 s) periods of loud and weak sound induce the brain
vessels disturbances in KM rats which could be detected behaviorally as palsies and
paresis of extremities. AS strains in general (and KM rats in particular) are
characterized by decreased brain stem GABAergic function with the concomitant
increase in glutamatergic excitability as well as by shifts in brain catecholamine’s
levels. Initially the patterns of deviations in physiological and neurochemical indices
were compared to those of the “initial” Wistar strain, although at present these
comparisons are performed using two new strains (derived from KM x Wistar hybrids
which are now bred for more than 30 generations). They are: strain “4” (with maximal
AS intensity) and strain “0” (lack of seizures in response to sound). These strains
together with KM strain share more or less common genetic background and this
open the possibility to explore the influence of this factor as well (i.e. when
comorbidities of AS and other pathological traits- anxiety and depression - were
analyzed). Such strain “triad” is unique and is not used in other laboratories analyzing
AS.

The work was performed using the guidelines of EC Declaration 2010
(2010/63/EUV).

Supported by RFBR, grant # 15-04-01732 and State Program: “Neurobiology of
animal behavior” AAAA-A16-116021660055-1.

NMCUXUKA. NTCUXNYECKOE 3[00POBbE. MCUXUWYECKUE PACCTPOUCTBA.
®EHOMEHOJTOIN'MA X 3KCTEPUOPU3ALIUA
Pypayn ®.U., HokuHs B.K., dypayn B.D., Fnmxun A.l'., Bpabue B.T'.,
BepesoBckas E.C.
WHCTUTYT cbmsnonorum n caHokpeatonorum AH Mongosbl, Knwmnnay,
Pecnybnuka Mongosa, valentina.ciochina@gmail.com

C pasBuTMEM MCMXOCaAHOKpeaTonorumn, B 3agady KOTopol BXxoauT paspaboTka
TEOPUM M METOOOB HanpaBneHHOro (OPMUPOBAHUSA MCUXMYECKOTO 3[10POBbS, U B
CBSI3N C OTCYTCTBMEM OOLLENPUHATLIX NPEACTaABEHUA O CMbICIOBOM COAEpXKaHWUU
TaKMX KIACCUYECKUX MOHSATMI, KaK MCUXMKa, MCUXMYECKOE 340POBbE, MCUXMYECKOe
pPacCTPONCTBO, OCTPO CTasn BOMPOC O HEOBXOAMMOCTU UX YTOYHEHUs. cTtopuyecku
CMOXWUINOCb MNpPeAcTaBfeHne O MCUXMKE KaK O (YHKLUUWM BbICOKOOPraHW3oBaHHOM
maTtepun, CyObLEeKTMBHO oOTpaxatlowe OObEKTUBHYID peanbHOCTb, Ype3MepHas
TEOPEeTU3NPOBAHHOCTb M HEOMNpPedeneHHOCTb KOTOPOro 3aTpyadHsieT pelleHne 3agad
no ueneHanpaBneHHOMY (hOPMMPOBAHNIO U NOAAEPKAHUIO NMCUXUYECKOTO 300POBbSI.
Takas e pacnnblB4aTOCTb POPMYNMPOBOK HabMOOAETCS U OTHOCUMTENBHO MOHATUSA
MCUXMYECKOTO 3[40POBbsi, KOTOPOE B TOW WM WMHOW CTEMEHW Yy pasHbiX aBTOpPOB
oTpaxaeT npeacTaeneHne, gaHHoe BO3, onupatolwleecss Ha CyGbEKTUBHbIE U He
nogaatomecs U3MEPEHUo MonoXeHusi. He MeHblle HesicCHOCTM UMeeTcs U B
OTHOLLEHUN TOrO, YTO MOHMMAaTb Nod PEHOMEHOM «TMCUXUYECKOE PaCcCTPONCTBOY», U
4TO sIBNSIETCA penepoMm M MNpeaBecTHUKOM ero nposiereHus. B uensx yHudmkaumm
NpeanockINoK NPoBeAeHM COOTBETCTBYIOLLMX Hay4YHbIX UCCNEeA0BaHUA MO PELUEHUIO
3ajay ncuxocaHokpeaTonornn, Ha 6ase COBPeMEeHHbIX M COBCTBEHHbIX OaHHbIX O

50


mailto:valentina.ciochina@gmail.com

International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

HENPO-NCUXn4ecknx 6rokax, OPMUPYIOLLNX MCUXMYECKOE 300POBbE WU MCUXUKY, O
Bapuauusax WHOMKATOPOB CaHOMEHHOM W [OWUCCAaHOreHHOW JKCTepuopusaumm wu
Hay4YHbIX ~ OCHOBax CaHokpeaTonormm ©Obinn  paspaboTaHbl, C  NO3ULUK
NMCUXOCAHOKPEaTONorMn, KOHUENUMM O rcuUxXuKe, Mcuxu4yecKoM 300poebe W
rncuxu4yeckomMm paccmpolicmee.

lNcuxuka — amo COBOKYNMHOCMb CyOBLEKMUBHO NepexXusaeMbiX CO3HamMeIbHbIX
unu  b6eccosHamersnbHbIX  Mpoyecco8 U feneHul,  0emepMUHUPO8aHHbIX
YHKUUOHAaIbHOCMbIO  UeHmparbHOU HEep8HOU cucmeMbl U 2eHepupyemMbix
MCUX02EHHbIMU COBLIMUSAMU 108CEOHEBHOU XU3HedessmesibHocmu U meop4yecKol
dessmenibHOCMU 4Yerioeeka, 0byCrio8rneHHbIX Helpoghu3uoio2ud4eckumMu U 3Hep2o-
UHOpMayUOHHbIMU  ripouyeccamu  ebicuiel HepsHou OessmernbHocmu (BHL),
MposIBSAWUXCA Yepe3 owyweHue, socrnpusimue, MbilWIeHUe, namsmb, CO3HaHue,
KpeamusHoOCmb, Momueauuu, [MpUHAMUe peweHus, COH U m.n., aKmueHO
ompaxarujue HernocpedCmeeHHO U orepexaruue peasnbHbil U udeasbHbIl MUp,
Ha b6ase 4yez2o ¢hopmupyemcs npedcmasrieHue o cebe, 06 OKpyxarwem mupe u
Op2aHuU3ymcs XU3HEHHbIE omrpasrieHus, nogedeHue u 0esmesibHoOCMb 4YerioeeKka
0n1a ydoeriemeopeHuUsi MOCMOSIHHO 803HUKaWUX pa3fiuyHbiXx nompebHocmel u e2o
)KU3HeobecrneyeHus.

lMcuxu4yeckoe 300poebe (8 KpamKOM U3JIOXEHUU) — 3MmO CJIOXHOE
MHO20MEPHOE OMHOCUMENIbHO ycmou4dueoe cocmosiHue BH[, ob6ycnoeneHHoe
eeHemu4eckol  npozpaMMol  pa3eumusi  op2aHu3Mma, opmMmupyroueecssi 8
OHMoOe2eHe3e 3a cyem (hbyHKUUOHaIbHOU akmueHOCmU Helpo-ricuxudeckux 6s510ko8
(Ko2HUMuegHnbIU, rnosedeH4yeckudl, KOMMYHUKamueHbIU, 3MOUUOHAaIIbHO-
4y8CMBEHHbIU, ITUYHOCMHO-CMbICI080U, Helpoghu3uosioaudeckuli) nod enussHUem
akmopoes couyuarnbHOU cpedbl, Hay4yeHus, eocrumaHus, delicmeue KomopbixX
obecneqyusarom adekgamHoe 80CIpPUSMUE U pearibHoe pegrieKmuposaHue Mo320M
8HympeHHel U e8HewHeli cpedbl, pazsumue CaHO2EHHbIX KO2HUMUBHbIX,
KOMMYHUKamu8HbIX, 3MOUUOHasIbHO-4y8CMBEHHbIX U M0BEOEHYECKUX MCUXUYECKUX
rpoueccos, KpeamueHOCMb, OPUEHMUPO8aHUE 80 BPEMEeHU U rpocmpaHcmee 8
coomeemcmeuu ¢ 0elicmeumesibHOCMbIO, MPOU3BOSIbHY PE2YISUUK MCUXUYECKUX
npoueccos, adanmauyuro opz2aHu3mMa U criocobHOCMb MPOMUBOCMOSIMb C80UM U
YyXKUM HaMepPEeHUsIM, Mo2yuum HaHecmu sped cebe, obwecmsy unu rnpupooe.

lMcuxuyeckoe  paccmpolicmeo —  3MO  C/IOKHOE  MHO20MEPHOE
OMHOCUMesIbHO ycmou4yugoe usnu rnosmopsoweecs HapyuweHue yHkuyut BH/],
obycriosrieHHoe 8 pas/fiu4HOU cmereHuU 2eHemu4Yeckol npozpamMmol pa3sumusi
opeaaHu3Ma, B03HUKWee o0 6/lusHUeM Kak 9HOO2EHHbIX, mak U couuasbHbIX
akmopos, Oelicmeue KOmMopbIX B8bi3bieaem. HeadekeamHoe eocripusmue U
cybbekmusHoe pegbriekmuposaHUe MO320M BHYMPEHHEU U 8HewHel cpeldbl;
paszsumue OuCCaHO2EHHbIX KO2HUMUBHbIX, KOMMYHUKamMu8HbIX, 3MOUUOHaIIbHO-
4Yy8CMBEHHbIX U [108€0EeHYECKUX [CUXUYECKUX [poyeccos8, HapyweHuss 8
OpUEHMUPOBaAHUU 80 BPEeMEeHU U [pocmpaHcmee, 8 [POU380IbHOU peaynsayuu
ricuxu4yeckux rpouyeccos, 8 adanmayuu opeaHuama K cpede obumaHusi, 8
criocobHocmu nMPOMUBOCMOSIMb C80UM U YY)XXUM HaMepeHUsIM, Mo2yWuM HaHecmu
gped cebe, obwecmsy unu rpupode.

YKkasaHHble KoHuenuun, Oyayyn CUCTEMHbIMW, pPacCMaTPMBAKOT HE TOJbKO
CYLLIHOCTb MCUXMKMK, NCUXNYECKOTO 300POBbS N NCUXUYECKMX PACCTPOMUCTB C MNO3NLUK
NMCUXOCAHOKPEaTONorMn, HO U NMyTU UX PasBUTUS, OCHOBHbIE (PaKTOPbl, C NMOMOLLBIO
KOTOPbIX BO3MOXHO OCYLLECTBUTb HanpaBfieHHOE BIWAHWE Ha WX CTaHOBIIEHME,
cnocobbl UX 3JKCTEpPMOPM3ALMM U CRYXaT HayYHbIM OPUEHTUMPOM B OpraHu3auun

o1



International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

nccnegoBaHuin B 06r1actn ncMxocaHokpeaTonornn. 3Tu nccrnegoBaHus notpedosanm
KOHUENTyarlbHO W MpakTUYecKn OnpeaenutbCa W  OTHOCUTENBbHO  crneumdukn
NPOSIBNIEHNS CAHOreHHOW U OUCCaHOreHHOM (PeHOMEHONOIMN.

Bbino  yctaHoBneHo, 4Yyto  caHod)eHOMeHosorns MaHudecTupyeTcs
OTHOCUTENbHO  OrpaHMYeHo  crneumduyeckMMn  caHouHOMKaTopamu, KoTopble
agekBaTHO M 00OOLEHHO MCUXMYECKN PePNeKTUPYIOT 3HOOMEHHYIO U 3K3OrEHHYH0
cpenbl, XxapakTep (PYyHKUMOHAanNbHOM aKTUBHOCTM HEWpPONCUXMYEcKnx B6nokos,
POPMUPYIOLLMX MCUXUYECKOE 3[0POBbE, pearibHyld OpuMeHTauuio, agantauuio u
CMOCOBHOCTb NPOTUBOCTOATL HAMEPEHNSAM, MOTYLLMM HaHecTn Bpe cebe, obLuecTty
unu npupoge; Toraa Kak CUMMMATOMaTtvka AuccaHoreHun (OMccaHOMHOMKATOpbl)
MaHUdEeCTUpyeTCs N0 CBOEMYy pasHoOOpasuio W KONMUYECTBY B 3HAYUTENbHOM
bonbllen mMepe, 4YTO MO3BOMSAET Ha €e OCHoBe AuarHoctupoBaTb ©Gonee 400
HO30/10MMYECKMUX €ANHUL, MCUXUYECKNX PACCTPOWCTB.

B nOoknage Ha 06ase cneundukn  IKCTepuopusaumm  CaHOrE€HHoOW U
ANCCaHOreHHoM (OeHOMEHOoNornKn, pednekTUpyrLen xapakrep QYHKLUNOHaNbHON
aKTUBHOCTU HENPONCUXMYECKNX OBnOKoB, (HOPMUPYHOLLMX MCUXMYECKOE 300pPOBbE,
Oynet npegcrtaeBneHa cuctema  Knaccudukaumm  MHOMBUAYalNbHbIX  YPOBHEWN
NMCUXMYECKOTO 340POBbS.

PSYCHICS. MENTAL HEALTH. MENTAL DISORDERS. PHENOMENOLOGY OF
THEIR EXTERIORIZATION
Furdui T.l., Ciochina V.Ch., Furdui V.T., Glijin A.G., Vrabie V.G.,
Berezovschaia E.S.
The Institute of Physiology and Sanocreatology of the Academy of Sciences of
Moldova, Chisinau, the Republic of Moldova, valentina.ciochina@gmail.com

Due to the development of psychosanocreatology, the task of which comprises
elaboration of theory and methods of directed formation of mental health, and the
absence of universally accepted views on meaning content of such classical notions
as psychics, mental health, mental disorder, the issue of the necessity of their more
accurate definitions has become acute. For historical reasons, psychics imply a
function of highly organized matter subjectively reflecting objective reality. Excessive
theorizedness and vagueness of this notion hamper solving the tasks regarding
purposeful formation and maintenance of mental health. The same indistinctness of
phraseology is observed with regard to the notion of mental health which to one
degree or another by different authors reflects the view, presented by the WHO,
based on subjective and non-measurable provisions. The meaning content of the
term «mental disorder» as well as the uncertainty concerning the reference point and
the harbinger of this phenomenon manifestation create no less confusion. In order to
unify prerequisites for an appropriate scientific study to address the tasks of
psychosanocreatology, on the basis of present-day and our own data on
neuropsychic blocks forming mental health and psychics, on variations of indicators
of their sanogenic and dissanogenic exteriorization, and the scientific bases of
sanocreatology, from the position of psychosanocreatology, conceptions on
psychics, mental health and mental disorder have been elaborated.

Psychics is the totality of subjectively experienced conscious and unconscious
processes and phenomena determined by functionality of the central nervous system
and generated by psychogenic events of the person’s daily activities, including
creative activity, resulting from neurophysiological and energy-informational
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processes of higher nervous activity (HNA), manifesting themselves through
sensation, perception, thinking, memory, consciousness, creativity, motivations,
decision-making, dreams etc., actively directly reflecting and outstripping the real and
ideal world, on the basis of which a picture of themselves, of the world around is
formed, and the person’s vital functions, behavior and activities to meet various
recurring needs and to support the life are organized.

Mental health (in brief) is a complex multidimensional relatively stable state of
HNA resulting from the organism’s development genetic program, which is formed in
ontogenesis by functional activity of neuropsychic blocks (cognitive, behavioral,
communicative, emotional-sensual, personal-semantic, neurophysiological) under the
influence of the social environment factors, learning, upbringing, action of which
ensures adequate perception and real reflecting of the internal and external
environment by the brain, the development of sanogenic cognitive, communicative,
emotional-sensual and behavioral mental processes, creativity, time and space
orientation in accordance with reality, voluntary regulation of mental processes, the
organism’s adaptation and ability to resist their own and others’ intentions that can
harm themselves, society or nature.

Mental disorder is a complex multidimensional relatively stable or recurring
disturbance of HNA functions caused to a variable degree by the organism’s
development genetic program, arising under the influence of both endogenous and
social factors, action of which brings about inadequate perception and subjective
reflecting of the internal and external environment by the brain, the development of
dissanogenic cognitive, communicative, emotional-sensual and behavioral mental
processes, impairment in time and space orientation, in voluntary regulation of
mental processes, in the organism’s adaptation to the environment, in ability to resist
their own and others’ intentions that can harm themselves, society or nature.

These conceptions, being systemic, consider not only the essence of psychics,
mental health and mental disorders from the position of psychosanocreatology but
also ways of their development, principal factors by which the directional effect can
be realized on their formation, manners of their exteriorization, and serve as a guide
in the organization of research in the field of psychosanocreatology. These scientific
investigations have also demanded conceptual and practical clarity with respect to
their sanogenic and dissanogenic phenomenology manifestation specificity.

It has been established that sanophenomenology manifests itself in a relatively
limited way through specific sanoindicators which adequately and generalizedly
mentally reflect the endogenous and exogenous environment, the pattern of
functional activity of neuropsychic blocks forming mental health, real orientation,
adaptation and ability to resist intentions that can harm themselves, society or nature
whereas symptomatology of dissanogenies (dissanoindicators) shows itself in its
diversity and number much more extensively, that enables to diagnose on its basis
more than 400 nosological entities of mental disorders.

In the report, on the basis of sanogenic and dissanogenic phenomenology
exteriorization specificity reflecting the pattern of functional activity of neuropsychic
blocks forming mental health, a system of classification of mental health individual
levels will be presented.
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BNUAHUE HU3KOUHTEHCUBHbIX ANIEKTPOMATHUTHbIX MOJIEU HA
SOMBPUOIEHE3
Xopcesa H.U.?, Mpuropbes 0.3, Mpuropbes MN.E.*°
! depepanbHoe rocynapcTBeHHoe GlomxeTHOE yupexaeHue Hayku (PIBYH)
UHCTUTYT Broxummyeckoi dpuamnkm um. H.M.Omanyans PAH Mocksa, Poccusi;
®IrBYH UNHcTuTyT KOcMundeckux nccnegosanHmi PAH, Mockea, Poccus
sheridan1957@mail.ru; 3 Poccuitckuin KomuTeT no 3awmte ot HENOHU3NPYIOLLIETO
nanyuenuns (PHK3HW) profgrig@gmail.com; ¢ KpbiMckuii denepanbHbiii yHuBepouteT
um. B.W. BepHaackoro, Cumdbeponons, Poccus;

> TIOMEHCKUIA rocyAapCTBEHHbIN YHBepcuTeT, TioMeHb, Poccua grigorievpe@cfuv.ru

WccnemoBaHus  NokasbiBalOT, YTO  HU3KOWHTEHCUBHbIE  €CTECTBEHHbIE
9NeKTpoOMarHUTHble Nonga (reoMarHUTHasi akTUBHOCTb) M TEXHOreHHble (U3ryYyeHue
MOOMNbHbBIX TENEOHOB) MOTYT OKa3blBaTb BUSIHME M HA SMOPUOreHes.

YCTaHOBNEHO, YTO OT YPOBHA TEOMarHUTHOM aKTUBHOCTM (CONHEYHOWN
aktnsHoctn) (FMA/CA) B nepuog 3aMOpuoHanbHOro pasBUTUSA 3aBUCUT YacToTa
POXOEHUS NKUL: C XPOMOCOMHbIMU aHOManuamMu (Hanpumep, ¢ cnHapomom [layHa); ¢
BPOXAEHHbIMW naTonornammn (3asyba ryéa M BONYbA NAcCTb); CO CKMOHHOCTbI K
onpeaeneHHbiM 3aboneBaHusiM  (TMNepToHUYeckass OOnesHb, 3r0KaYeCTBEHHbIE
HOBOOOpa3oBaHNA, NCUX03bl K NMPoY.) 1 T.N. Kpome Toro, nepuogmyeckmne n3aMmeHeHus
4YacToTbl poOXAeHuss ocober onpefenieHHoro nona MoxXeT OblTb CBf3aHbl C
OCOBEHHOCTAMN OpMEHTaALUMM OPraHM3MOB Ha HadanbHbIX 3Tanax pasBuTUa B
CUMNOBbLIX NMHMAX reoMarHutHoro nond. B pabotax nocnegHux net ybeaouTensHO
MOKa3aHoO, YTO MW MNPOOOIDKUTENBbHOCTb >KU3HM MOXET TaK e 3aBuCeTb OT
reoMarHMTHOM akTUBHOCTW B nepuog ambpuoreHesa.

B otnuumne ot wuccnepgosaHun BnuaHua [MA/CA, wnsydeHne BO3OENCTBUS
nanyyeHmss mobunbHbix TenedgoHoB (MT) Ha opraHMam W, B 4aCTHOCTWU, Ha
ambGpuroreHes, BegeTcs OTHOCUTENbHO HeAaBHO, HAYMHasA C NepBbiX UCCNeLoBaHUN
BNMUSIHUA Ha pasBUTME KypuHbIX 3MOpuoHoB (1999 r). B HacTtosiwee Bpewms
9KCNEpPMMEHTaNbHO YCTAHOBMNEHO, 4YTO BO34encTBuMe usnydyeHnss MT B nepuopg
ambpuoreHesa B JanbHenwemM MOXeT MNpUBOAUTbL K AereHepaumm renatoumTos,
YBETIMYEHNIO MPOLIECCOB OKUCMEHUSI B CTPYKTYpax FOfMIOBHOrO MO3ra, HapyLUeHWUIo
PYHKUNOHUPOBAHUS MUOKapAa, 3a4epXKU pasBuUTUS, HapyLleHuo (opMMpoBaHUs
cetyaTkm rnasa. CywecTBylOT JAaHHble O TOM, WCNONb30BaHME MOBUIbHBLIX
TenecoHOB BO BpeMsi GepeMeHHOCTM MOBbIWAaeT pUCK poxaeHuss pebeHka c
CMHAPOMOM AeduumTa BHUMaHUSA N TMNePakTUBHOCTLIO.

Takum obpasom, MOXHO nonaratb, 4To B oTnnyme ot FMA/CA, koTopble BAMSIOT
Ha Yacmomy nposiesieHuUss TeX WM UHbIX U3MEHEHUN Ha MONynsLMOHHOM YPOBHE,
nanydyeHme MT MOXeT HeraTUBHO OTPa3UTbLCA HE TOMbKO Ha JarnbHenweM pasBuTun
OopraHuama, HO M MPUBECTU B [afbHENWeM K yg8esiudeHurd B MOnynsaumm nuu,
POXOEHHbIX C TEMU UNN NHBIMW AedeKkTaMu.
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INFLUENCE OF LOW INTENSIVE ELECTROMAGNETIC FIELDS ON
EMBRYOGENESIS
Khorseva N.I.,*?, Grigoriev Yu.G.3, Grigoriev P.E.*®
! Federal state budgetary institution of Russian Academy of Sciences Institute of
biochemical physics named after N. M. Emanuel, Moscow;  Federal state budgetary

institution of science Space Research Institute of Russian Academy of Sciences",

Moscow, Russia sheridan1957@mail.ru; * Russian Committee on Non-lonizing

Radiation Protection (RCNIRP): ® V.I. Vernadsky Crimean Federal University,

Simferopol, Russia, grigorievpe@cfuv.ru;
* Tyumen State University, Tyumen, Russia, grigorievpe@cfuv.ru

Many researches show that low-intensity natural electromagnetic fields
(particularly, geomagnetic activity) and technological (for example, radiation of mobile
phone) may have an impact on embryogenesis.

It was established that the level of geomagnetic activity (solar) (GMA / SA)
during embryonic development depends on the frequency of birth of infants with
chromosomal abnormalities (e.g. Down's syndrome); with congenital abnormalities
(cleft lip and cleft palate); with a propensity to certain diseases (hypertension, cancer,
psychosis, and so on), etc. In addition, the periodic change in the frequency of birth
of individuals of a particular sex may be associated with features of the orientation of
the organisms in the initial stages of development in the field lines of the
geomagnetic field. Life expectancy can also depend on the geomagnetic activity
during embryogenesis as was shown recently.

In contrast to the studies of effect of GMA / CA study the effects of mobile
phone radiation (MT) on the organism and, in particular, on embryogenesis, started
to carry out relatively recently, starting with the first studies on the effect on the
development of chick embryos (1999). Currently experimentally established that
exposure to radiation MT during embryogenesis in following ontogenesis can lead to
degeneration of hepatocytes, increasing the oxidation processes in the brain
structures, disruption of the functioning myocardium, developmental delay, disruption
of the formation of the retina. There is evidence that the usage of mobile phones
during pregnancy increases the risk of birth the children with attention deficit
hyperactivity disorder.

Thus, it is probably, that unlike GMA / CA, which affect the frequency of
manifestation of these or other changes at the population level, radiation of mobile
phones may negatively impact not only on the further development of the organism,
but also lead to further increase in the population of individuals born with certain
defects.

O NPUPOAE MnNOrPABUTALUMOHHOWU ATOHUM NMOCTYPAJIbHOW MbILULbI
LWeHkmaH B.C.
depnepanbHoe rocyaapcTBeHHOE BrogKeTHOE yupexaeHne Haykm [ocyaapCTBEHHbIV
HayuYHbIn LeHTp Poccuinckon depepaumm AHCTUTYT Meanko-6mnonormyeckmx npobrnem
Poccunckon Akagemnn Hayk; Mockea, Poccus, bshenkman@mail.ru

[Mpn n3amepeHun nonepevHon XeCcTKoCTU MbiLlL, Yenoseka in vivo Koanosckas u
coaBTopbl [1987], a Takke [puropbeB n coaBTopbl [2004] nokasanu, 4TO, Kak B
YCNoOBUSAX peanbHOW, Tak W MOOENnMpyemMon HeBecomMocTu, Habnwogaetcs
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3HauuTenbHas NOTEPs XXECTKOCTU YXXe B NnepsBble OHM BO3AENCTBUS. OTOT (PeHOMEH
NonyYnn HasBaHue runorpaBuTauMoHHasa aTtoHus. [loTepsa KecTKoCTM oKasanach
CBSI3aHHOMW, npexae BcCero, C MWHakTuBauuven wMegneHHolx [OE B ycnosusx
rpaBuTauMoHHOM pasrpy3ku [KnpeHckas v gp., 1986, Wwuryesa u gp., 2015]. 31ot
KOMMOHEHT XXECTKOCTM MOXHO HasBaTb peduriektopHbiM. OgHako B koHLe XX Beka
NOSIBUNOCb MHOrO AaHHbIX O TOM, YTO AaXke M30MMpOBaHHas MbilLa U MblLLEYHOE
BONTOKHO obnagaeTt (pyHKUMOHANbHO 3HAYMMbIMU KECTKOCTHbIMM CBOMCTBaMU. OTU
CBOMCTBa ONPefensitoTCsl Kak aKTUBHbIM  KOMMOHEHTOM, T.e. CMOCOGHOCTbIO
dopmupoBaTb aKTOMMO3MHOBLIE CBSA3M (MOMEepeYHble MOCTUKW) MPU PacCTSHKEHUN U
COKpaLLEeHUn, Tak 1 «nocrneaoBaTenbHbIM YNPYyrumM/anacTUYHbIM KOMMOHEHTOMY, T.€.
UMTOCKENETHbIMM  MOJSIEKynamu,  CNocobHbIMM  OKasbiBaTb  MEXaHW4ecKkoe
COMPOTUBIMNEHNE KaK MPU PacTSXKEHUN MbILLLIbI/BOMOKHA, Tak U Npy ux cokpaweHun. K
HaCTOSILLEMY BPEMEHWN U3BECTHO, YTO MPU FPaBUTALMOHHON pasrpy3ke NpoucxXoauT
CYLLLECTBEHHOE CHWXEHWEe KaK MaCCUBHOW, TaK M aKTMBHOW, KaK MPOAOSIbHONW, TaK M
nornepevYHon XeCTKOCTU MbilwL 1 BONokoH [Canon, Goubel, 1995; McDonald u Fitts,
1995; Toursel et al.,, 2002; Ogneva, Shenkman et al, 2011]. B TO Xe Bpewms,
OCTaeTCs HESACHbLIM, Kakme MOSEKYNSAPHbIE MEXaHU3Mbl ONPEAEN AT 3TO CHMXKEHMNE
XeCTKoCTU. Hamu nokasaHo, 4To nocrne 3-x CyTOK MOOEenMpyeMon rpaBuTaLMOHHOM
pasrpy3ku naccmBHas XXeCTKOCTb M30SIMPOBAHHOM M. soleus JOCTOBEPHO CHUXKanach
Ha 20%. CHwmKeHMe NacCUMBHOW >XECTKOCTU MbiLLbl, 00paboTaHHON WMHIMBUTOPOM
aKTOMWO3NHOBOro B3amMoaencTema 6nebbuctatnHom, coctaBuno 22% kKak ans
BblBELLUEHHbIX, TaKk W [ANs KOHTPOJSIbHbIX >XMBOTHbIX, YTO CBWAETENbLCTBYET O
HeboMbWOM  BKMage  peaykumMm  akTOMMO3MHOBLIX  CBS3€ B pas3BUTUE
rMNorpaBUTaALMOHHON aTOHMM Ha paHHEM J3Tane Bo3gencteus. B nutepatype
aKTMBHO O0O6cCyXgaeTca BKNag AECTPYKUMM  LMTOCKENeTHbIX 6enkoB (TUTUHA,
HebynuHa, AecMuHa, a-aKTUHWHOB, TENETOHUHA) B pa3BUTUE rMnorpaBUTaLNOHHOWN
atoHun [Shenkman et al, 2002; Podlubnaya et al, 2004; LleHkmaH u gp., 2016].
Hawwn pgaHHble  yKkasbiBalOT Ha  TPUITEPHYH pPOflb  YCTPaHEHMs1  OMOPHOM
atbpepeHTauum B passutnm atoHuun. lNpnyem gencrteme onopHom geadpdepeHTtaumm
peanuayeTcsi Yepe3 akTMBauuvio B MbilLE KanbMavHOB W pacnag LMTOCKENEeTHbIX
6enkoB. Paboma rnoddepxaHa epaHmom POPU 16-04-00529

ON THE NATURE OF HYPOGRAVITY-INDUCED POSTURAL MUSCLE ATONIA
Shenkman B.S.
SSC RF Institute of Biomedical Problems, RAS; Moscow, Russia
bshenkman@mail.ru

On the basis of measurements of human muscle stiffness in vivo Kozlovskaya
et al, [1987] and Grigoriev et al. [2004] showed that under conditions of actual as well
as simulated weightlessness the sufficient loss of stiffness as early as after the first
days of exposures. This phenomenon was named hypogravity-induced muscle
atonia. This loss of stiffness turned out to be associated with the inactivation of slow
MUs under conditions of gravitational unloading [Kyrenskaya et al., 1986; Shigueva
et al.,, 2015]. This component of muscle tone could be named the reflectory one.
However, at the end of XXth century there were obtained a lot of evidence that even
isolated muscle and muscle fiber possessed the functionally sufficient stiffness
properties. These properties are determined by the active component (cross-bridges
formation during stretching and contraction) as well as “series elastic component” i.e
cytoskeletal pproteins capable to resist mechanically to muscle stretching or/and
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contraction. At present it is known that unloading induces the significant decline of
passive as well as active, transverse as well as longitudinal stiffness of isolated
muscle and muscle fibers [Canon, Goubel, 1995; McDonald, Fitts, 1995; Toursel et
al., 2002; Ogneva, Shenkman et al, 2011]. However it is unclear, which molecular
machinery determines this stiffness loss. We demonstrated that after 3 days of
simulated gravitational hindlimb unloading, the passive stiffness of the isolated rat
soleus muscle was 20% declined. The treatment of actomyosin inhibitor blebbistatin
induced the almost similar 22% stiffness decline in muscle from suspended as well
as vivarium control animals. These data gave evidence that at the early stage of
unloading the impact of the reduced cross-bridges to the atonia development was
slight. It is widely discussed the contribution of unloading-induced cytoskeletal
proteins degradation to the decrease of muscle stiffness aTtoHuu (titin, nebulin,
desmin, a-actinins, teletonin) [Shenkman et al, 2002; Podlubnaya et al, 2004;
Shenkman et al.., 2016]. Our data give evidence to the triggering role of support
afferentation withdrawal to the muscle atonia development. Moreover, the effect of
the support deafferentation is facilitated in muscle tissue by the calpain activation and
break-down of cytoskeletal proteins.

The work was supported by grant of the Russian Foundation of Basic Research
#16-04-529

KOCMUYECKAA PAOUALMOHHAA HEUPOPU3NONOIMNA: NPOBNEMbI,
noaxonabl K UX PELLEHUIKO, MEPCMNEKTUBHbLIE HAMPABJIEHUA
LremGepr A.C.
depepanbHoOe rocyaapCTBEHHOE OOOKETHOE ydpeXaeHne Hayku [[oCyaapCTBEHHbIN
Hay4HbIn UeHTp P® — WHCTUTYT Meguko-buonorndeckux npobnem PAH, Mockea,

Poccus; andrei_shtemberg@mail.ru

Bonpochl n3yyeHna Henpobuonorndecknx  3pdEKTOB BO34ENCTBUS
KOCMWYECKOW pagmauumn Ha ueHTpanbHyto HepBHyt cuctemy (LUHC) npuobpetatoTt
0COBEHHYI0 aKTyanbHOCTb B MOcCregHee BpeMs B CBA3WM C MfaHUPOBaHMEM U
MOArOTOBKOW MEXMNaHEeTHbIX MOMeTOB, CBA3aHHbIX C BbIXOAOM Kopabnsa 3a npegensi
MarHuTocgepbl 3emnu. OCHOBHbIM JIMMUTUPYIOLLMM BO3MOXHOCTb OCYLLIECTBMEHWS
Takux aKcneguuum akTopoB CTAHOBUTCA pafMaLMOHHbIN, KOTOPbIN, B COMETaAHUN C
ApyrMmMun baktopamm KOCMUYECKOro noneTa, rnaBHbIM 06pa3oM rpaBUTaLMOHHBbIMM,
MOXeT NPUBECTM K HapyweHnam dyHkumn LIHC, nexawmnx B OCHOBe onepaTopcKom
AeATeNbHOCTU KOCMOHABTOB. A 3TO, B CBOK oOYepedb, NPeAcTaBnsieT pearbHYo
ONacHOCTb A1 BbINOMIHEHNSA UMW NOJIETHOIO 3aaHnst U cCamMoln NX XN3HW. [pn 3ToM
OCHOBHYIO OMACHOCTb MPEACTaBnsAT ranaktmyeckme kocmmdeckne nyum (MKI) -
MPOTOHbI BbICOKMX 3HEPTUIN N TSXKEenble UOHbI, obnagarLmne SHepPrusamMm B LUMPOKOM
[mManasoHe, BMNOTb 0 CBEPXBbICOKMX aHeprui nopsigka 10%° MaB.

B psape pabor amepukaHCKMX aBTOpPOB MNPOAEMOHCTPUMPOBaHbl 3(dEKTHI
TSDKENbIX MOHOB (B OCHOBHOM “°Fe), mpuBOAsiLLME K CYLLECTBEHHbIM HapyLUEHUSIM
rmnnokamn-3aBucUMbIX  (OpPM MNOBEAEHUS — MPOCTPAHCTBEHHOM NaMATU M
OpueHTauuKn, COnpoBOXOALINXCHA HapYyLLIEHUSMU B HEMPOMEAMATOPHbIX CUCTEMAXxX
Mo3ra gaxe npu obnyyeHmm B oveHb Manbix gosax (0,1-0,2 I'p).

B Hawux paboTax wu3ydeHbl HapyweHWUss MNOBEAEHUS >KMBOTHbIX (KPbIC U
00e3bsH) N U3SMEHEHNSI B MOHAMUHEPIrMYECKUX CUCTEMAaX KITHOYEBBIX CTPYKTYP Mo3ra
npy 0BMYyYEHUN MX BbICOKOIHEPTETUYECKMMM MPOTOHAMU W MOHaMK yrrepoaa “*C.
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BnepBble unccnenoBaHbl 3PMEKTbI CUHXPOHHOMO KOMOMHWPOBAHHOIO OENCTBUS
ANUTENBbHOrO  raMma-uarnyvyeHusi, npOTOHOB UM (PaKTOPOB  runorpasmTaumu,
MOLENMpPYyeMbIX B Ha3eMHbIX 3KCMEepPUMEHTax, Ha pasHbiX CPOKax ajanTaumy K HUM.
BnepBble nokaszaHa BO3MOXHOCTb aHTarOHUCTUYECKOro xapaktepa 3ddeKkToB
B3aMMOOENCTBUA NOHU3UPYIOLUNX U3NYYEHUA U MOOENMPYEMON rmnorpasmtaumm no
pagy nokasaTerien Ha Bcex YpoBHAX opraHusaumm LIHC (ot monekynsipHoro no
NHTErpaTUBHOIO).

PaccmaTtpuBaetcss  OCHOBHasi npobrnematvka uccnefoBaHWn B 3TOM
HanpasfieHMn U cTpaTerus NPoBeAEeHUA TakuX IKCNepuMeHTanbHbIX UCCnegoBaHUi,
3akrnoyarLlasca B MOAENUPOBaHUM  OSIMTENbHOCTM BO3OEWCTBUA paguaumm c
MOMOLLIbIO raMmMma-uarnyyaTernen, BO3AeNCTBUSA TSXKEerbIX WOHOB, BOCMPOM3BOOUMbIX
Ha YCKOPUTENAX 3apsbkeHHbIX YacTuy, a Takke KOMOWHMPOBAHHOINO OencTBUsS
NOHU3NPYIOLWNX U3NYYEHUA W TPpaBUTALMOHHBIX (PAKTOPOB, MOLENUPYEMbIX B
9KCNepuMeHTax Ha Menkux nabopaTopHbIX XMBOTHbLIX U npumartax. [lpeanoxeHsbl
anroput™M U1 MeTOAMKM WCccrneaoBaHuW, a Takke noaxodbl K 3KCTpanonauuu
NOJSTYYEHHbIX 3KCMEepUMEHTarnbHbIX JaHHbIX HA YenoBeka.

SPACE RADIATION NEUROPHYSIOLOGY: PROBLEMS, APPROACHES TO
THEIR DECISION, PERSPECTIVE DIRECTIONS
Shtemberg A.S.
Institute of Biomedical Problems RAS, Moscow, Russia; andrei_shtemberg@mail.ru

The investigation of the neurobiological effects of space radiation impact on
central nervous system (CNS) is highly desirable proposition in relation with the
planning and preparation of the interplanetary space missions in which the spacecraft
steps out the Earth magnetosphere. The space radiation is the basic limited factor for
such missions actualization. Space radiation when combined with the other space
factors (especially gravitation factors) may cause the disturbances of CNS functions
and astronauts operator performance. These disturbances poses hazard to flight
mission and astronauts life. The most dangerous are galactic space rays — high
energy protons and heavy ions with very high energies up to 10%° MeV.

Heavy ions impact (predominantly *°Fe) provoked the essential disturbances of
hippocampus-related forms of behavior — spatial memory and orientation. These
disturbances were accompanied by disturbances in neuromediated brain systems
even after irradiation in very low doses (0,1-0,2 Gy).

We investigated the disturbances of animal behavior (rats and monkeys) and
the changes in monoaminergic systems of the key brain structures after high energy
protons and carbon ions **C irradiation of animals. The effects of synchronous
combined impact of prolonged gamma-irradiation, protons and gypogravitation
factors modeling in the ground experiments of different duration were investigated for
the first time. The possibility of antagonistic principles of the interactive effect
between ionizing radiation and gypogravitation in the ground experiments for a score
of indexes on all levels of CNS organization (from molecular to integrative) were
demonstrated for the first time.

The basic problems in this area and the strategy of experimental investigation in
this direction were observed. This strategy consist in modeling of duration of radiation
impact on organism by using gamma rays sources, impact of heavy ions by using
heavy ions accelerators and effects of combined influence of ionizing radiation and
gravitation factors. The experiments with using of small laboratory animals and
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primates are necessary. The algorithm and methods of investigations as also
approaches to extrapolation of experimental data on human are proposed.

Paboma noddepxaHa epaHmamu POOU  15-04-03569, 15-04-02005,
17-29-01002.

PA3PABOTKA KOPPEKTYPHbIX TECTOB U KOMNbLIOTEPHOW UIPbI
«OAPIrULW» ANA U3YYEHUA BZAMUMOOENCTBUA BO3BYXXOEHUS,
TOPMOXEHUA U PACTOPMAXUBAHUA
Wynbruna . U}, Bepexnas . A.%, BepexHoit [1. C.%, Bonkosa O. H.*,
3s6nuueBa E. A.°, KapaBaeBa E. A.°
1 'BY UHCTUTYT BbICLLIEN HEPBHOI AeSTENBLHOCTM U Helpoduanonoru PAH, 2 OTtaen
ncmuxonornyecknx nccnegosanmin, 'Y Mocksesl "MALL", 3 Buonoruyeckuin akynbTeT
MY, ¢ MocynapcTBeHHas Akagemusi CaBsiHCKOM KynbTypebl, ° YacTHoe yupexaeHue
AonosiHMTenbHoro obpasoBaHus «lpe3naeHTckas wkonay - Ncmnxonornyeckas
cnyx6a NbBOH COLU 7995. Mocksa, Poccus. shulgina28@mail.ru

B pabote npeanoxeH cnocob w3ydeHUss CBOWCTB OCHOBHbIX HEPBHbIX
NpoLecCoB HEPBHOM CUCTEMBbI: BO3OYXOEHUS, TOPMOXEHNA N pacTOPMaXMBaHUS C
npumMeHeHnem komnbtoTepHon urpbl (KN) n TexHukn Tnna koppektypHblx TectoB (KT)
(Mogudmkaums TectoB bypaoHa). Vicnbityemble 6binn pasgeneHsl no Bo3pacTty: 1)
LWWKONbHMKM — 12-13 neT (52 yenoBeka), 2) ctyaeHTbl- 18-20 net (41 4enosek), 3)
cbopHas rpynna, obo3HavyeHHas Kak cpegHumn Bo3pacTt — 30 — 55 neT (32 yenoseka).
Mpn pabote n ¢ KT n ¢ K MOXHO BbiAENUTb YeTbIpe TMMNa OLNMOOYHbIX OENCTBUMN
ncnoityembix. 1) Ownbkn no HeBHUMaHUIO. 2) OWwnbkM BCneacTBue HenpaBUIibHOro
NOHUMAHNA WHCTPYKUMU( Npu BbiNONHeHUN KT), unmM HegoCcTaTOYMHOro BpEMEHU
oby4yeHna (npu BbinonHeHun KW). 3) Ownbkn Bcnencteme vHTepepeHummn HOBbIX
YCIOBMWIA BbINOMIHEHMS 3aaHUA U YCIOBUIA BbINOSTHEHMS npeablaywen padoTbl . 4)
Ownbkun, otpaxatowme npeobnagaHne nMbo TopMoxeHusi, NMbo BO3OYXKAeHUa y
ncnoityemoro. NpoBedeHHble UccnefoBaHWUs BbISBUNW 3aBUCMMOCTb  MOSYyYEeHHbIX
pe3ynbTaTtoB OT uHAMBMAYanbHbIX ceoncTB LUIHC n Bo3pacTa ucnbityembix. o4t no
BCEM NapamMeTpaM y4YeHUKN 1N CTyOEeHTbl CNPaBnsannch C 3afaHneM Xyxe, YemM rpynna
cpegHero Bo3pacta. Y HUX OblO CTaTUCTUYECKM 3HadYmmo 6Gonblue owunbok no
HEBHMMAHMIO, OHW OTNMYaNUCb U MNOBbILEHHOW BO30YyAMMOCTLIO, U Gornee SBHOWM
WHEPTHOCTbIO TopMoxeHusi. B pamkax KW wmcnonb3oBaHHbIM nogxod MNO3BOMUN
nokasaTb, 4YTO 6onbluyto Npobnemy Ans UCMNbITYyeMbIX NPeacTaBnsieT TOPMOXEHue
HEHYXXHbIX gencteuin. C BO3pacTOM KONMMYECTBO NOAOOHbLIX OWMOOK yMEHbLUAETCS.
CnepoBaTenbHO, HaWW TECTOBble MOAENW MO3BONSAOT MOAOWUTU K KONMYECTBEHHOW
OLEHKEe KOHTPOnsi NOBEOEHUS M UMMNYFbCUBHOCTU, KOTOpasi B nocregHee BpeMs
npvBnekaeT BCE 6onblue BHMMAHUS C TOYKU 3PEHUS MEAULMHCKOW MCUXONOruun.
Mpepnaraembii HAMW NOAXOA K OLlEHKE CBOMCTB U COCTOAHUSA HEPBHOW CUCTEMbI Ha
OCHOBE BbIPabOTKM aKTMBHbBIX M TOPMO3HbIX YCIOBHbIX pedneKkcoB C NpMMEHEHNEM
KT u KM MoOxXHO paccmaTtpuBaTb Kak MNEPCNEKTUBHYHD METOAMKY B MNpakTUKe
negarorvki, MeavumHbl U nogbopa kagpoB, OOMOSHSAIOWYIO WUMELWMNecs pasHoro
poga TecTbl B ncuxoduamonoruun. lNpenmmyliectBo paspaboTaHHbIX HaMu TECTOB
3akn4aeTca B OObEKTMBHOCTU, B HE3AaBUCMMOCTM OT BO3pacTa, A3blka U OT YPOBHS
peyvyeBoro pasBuTUS Yernoseka.
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DEVELOPMENT OF PROOF TESTS AND COMPUTER GAME "DARGISH" FOR
STUDYING OF INTERACTION OF EXCITATION, INHIBITION AND DISINHIBITION
Shulgina G. I.}, Berezhnaya D. A.?, Berezhnoy D. S.*, Volkova O. N.%,
Zyablitseva E. A.°, Karavayeva E. A.°
! SBI Institute of higher nervous activity and neurophysiology of RAS,  Department
of psychological researches, SBI "MITs", * Chair of higher nervous activity, Moscow
State University, * State Academy of Slavic culture, ° Privat institution of additional
education “President school”, ® Psychological service GBON SOSh 799. Moscow,

Russia. shulgina28@mail.ru

In work the way of studying of properties of the main nervous processes of a
nervous system is offered: excitations, inhibitions and disinhibitions with use of the
computer game (CG) and equipment like the proof tests (PT) (modification of tests of
Burdon). Examinees were parted on age: 1) school students — 12-13 years (52
persons), 2) students - 18-20 years (41 persons), 3) the combined group designated
as middle age — 30 — 55 years (32 persons). During the work both with CG and with
PT it is possible to allocate four types of wrong actions of examinees. 1) Mistakes by
an inattention. 2) Mistakes owing to the wrong understanding of the instruction (when
performing PT), or insufficient time of training (when performing CG). 3) Mistakes
owing to an interference of new conditions of performance of tasks and conditions of
performance of the previous work. 4) The mistakes reflecting prevalence either
inhibition or excitation at the examinee. The conducted researches have revealed
dependence of the received results on the central nervous system individual
properties and age of examinees. Almost in all respects pupils and students coped
with a task worse, than group of middle age. At them more mistakes by an inattention
were statistically significant, they differed in both excitability, and more obvious
inertness of inhibition. Within CG the used approach has allowed to show that the big
problem for examinees is represented by inhibition of unnecessary actions. With age
the quantity of similar mistakes decreases. Therefore, our test models allow to
approach quantitative assessment of control of behavior and impulsiveness which
draws more and more attention from the point of view of medical psychology
recently.

The approach to assessment of properties and conditions of nervous system
offered by us on the basis of development of active and inhibitory conditioned
reflexes using PT and CG can be considered as the perspective technique in practice
of pedagogics, medicine and personnel recruitment supplementing the available any
tests in psychophysiology. The benefit of the tests developed by us consists in
objectivity, in independence of age, language and of the level of speech development
of the person.
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HOBEWULUME UHOOPMALIMOHHBIE U HENPOXUMWYECKUE PA3PABOTKU
ons NCUXodU3noNOrMYECKUX NCCNEQOBAHUN
lOmaTtoB E.A.
®I'BHY Hay4yHo-nccnegoBaTenbCKUM MHCTUTYT HOPMarnsHOM OU3NONOrMN UMEHM
M.K. AHoxuHa; '6OY BIMO lNepsbin MockoBckuii TocyaapcTBeHHbIM MeanunHekmi
YHusepcutet um. .M. CeueHoBa. HaumoHanbHbIM nccrnegoBaTenbCKum
yHuBepcuteT « M3N». MockBa, Poccus; eayumatov@mail.ru

1. Bce cywecTBylowme MeToabl B NCUXOU3MONOTMN N B HEMPOU3NOSOTUK He
NO3BOMAIT HEMOCPEACTBEHHO perncTpupoBatb M M3yy4aTb NaTTEPHbI NCUXMYECKOW
AeATeNIbHOCTU MO3ra: MbICrien, 3MOLUUN, YyBCTB.

[na packpblTua npupoabl MCUXUYECKOW AesATenbHOCTM Mo3ra Heobxoguma
pa3paboTka NpUHUMNUanbHO HOBOW MH(POPMAaLMOHHON MEeTOAO0NOrMU, NO3BONAOLLEN
pacwmndpoBatb B HEMPOMUIMONOrMYECKNX MpoLeccax MNPOSBAEHUS MCUXNYECKON
AeATeNIbHOCTM MO3ra.

Ona aTton uenn paspaboTaHo nporpaMmmHoe obecrneyeHne u co3gaHa
3KCnepuMeHTanbHaa yctaHoBka Ha 6ase [1IK gna TecTupoBaHuS W BbISIBEHUS
pasnNU4YHbIX COCTOSIHUMN AEeATEeNbHOCTM MO3ra 4enioBeka, - OOHO U3 KOTOPbIX
XapakTepumayeTcsi CyObeKTMBHbIM BOCMPUSTMEM 3puUTENbHOro obpasa, Apyroe, ero
otcytcTtBmem (KOmatos, E.A. ¢ coaBT., 2016).

JKcnepuMeHTarnbHasa yctaHoBka Ha 6ase NK MoXeT cnyXntb NCMX0NorMyeckum
TEeCTOM AN BbISABMEHUS MWHUMAnbHOMO BPEMEHU CYyOBEKTMBHOIO OCO3HaHMUS
3pUTENBHOro N306paxeHns y 300POBbIX U Y MCUXOHEBPONOMMYECKUX BONbHbIX.

Pabota nopgpepxaHa rpaHTom POOU Ne 16-07-00725\16 no Teme:
«MccnegoBaHve BO3MOXHOCTU  CO34aHUS  UHAPOPMAUWMOHHOW  TexXHOoMorun gng
BbISIBNEHNA W pacno3HaBaHUA MCUXUYECKOW [OeATeNbHOCTU MOo3ra, Ha OCHOBe
BEMBNETHOro aHanmsa aneKkTpoaHLuedanorpammbly.

2. B coBpeMeHHbIX HeNpoMU3NONOrMYyecknx nccrneaoBaHMUsaX  LUMPOKO
NPUMEHSIIOTCA He3aBUCMMble ApYr OT Apyra meTodbl BBeAeHUA (MUKPOUHBEKLUA,
MUKpPOMOHOOpE3) UM U3BMEYEeHUs (MUKpPoAManu3) pasnuyHbiX Buonornveckn
aKTMBHbIX BELECTB U3 CTPYKTYp MO3ra.

Hu oguH 13 cylwecTBylOWMX METOLOB HE MO3BONSIeT M3BfekaTb U3 CTPYKTYpP
MO3ra 9HAOreHHble BelecTBa U NepeHOCUTb UX B Apyrue CTPYKTYpbl MO3ra OAHOro
NN HECKOSTbKUX NHANBUAYYMOB.

Ona aton uenn paspabotaHa npuvHUMNMANBLHO HOBasi WHHOBALMOHHAS
TEXHOSIOTUSI U3BJIEYEHUS SHAOTEHHbIX BELeCTB U3 OTAEerbHbIX MWUKPO CTPYKTYP
MO3ra, B KOHLEHTpaunn 3KBUBANIEHTHOM COOEPXaHUIO UX B UCCeayeMon CTPYKType
Mo3ra, 1 nocrieayroLwero BbiBe4eHUs UX B gpyrue CTPYKTYpbl MO3ra rnpu pasnuyHbIX
COCTOSIHUSAX 3KCNEePUMEHTASbHbIX XMBOTHbIX, B YCMOBUSIX CBOOOAHOrO MoBeAEHUS
(FOmaTtoB E.A., 2017).

PaspaboTaHHasa MeToaonorns no3BosisieT:

e N3yUNTb POSfib SHAONEHHbIX BELLECTB B OTAENbHbIX CTPYKTypax Mosra npu
dopMUPOBaAHUN SMOLIMOHANBbHO-MOTUBALMOHHBLIX COCTOAHWA, NamMsaTv U np. opm
AEeATENbHOCTU MO3ra;

e ONpefennTb WUCTUHHOE COoAepXXaHWe 3HOOreHHbIX BewecTB C MOMOLLbIO
COBPEMEHHbIX aHaNMUTUYECKUX METOAOB B CTPYKTypax Mo3ra npu pasinuyHbIX
JPM3MONOrMYECKUX COCTOSHUSIX.
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THE LATEST DEVELOPMENTS: INFORMATIONAL AND NEUROCHEMICAL FOR
THE PSYCHOPHYSIOLOGICAL RESEARCH
Yumatov E.A.
P.K. Anokhin Research Institute of Normal Physiology, I.M. Sechenov First Moscow
State Medical University, National Research University «kMoscow Power Engineering
Institute». Moscow, Russia; eayumatov@mail.ru

1. All existing techniques in psychophysiology and neurophysiology not allow
directly to register and study the patterns of mental activity of the brain: the thoughts,
emotions, feelings.

For this purpose, software and experimental device on the PC-based have been
developed for testing the temporal visual discriminatory abilities, awareness of the
semantic content of the image and its display on the monitor screen.

Developed information technology and software allow you to identify and
compare two states of brain activity during which there is a subjective semantic
perception of the visual image of a man, and when it is absent because of the short
duration of presentation of visual images.

2. In modern neurophysiological studies are widely used independent of each
other methods of injection (microinjection, microionoforez) and extraction
(microdialysis) of various biologically active substances from the brain structures.

All of the existing methods do not allow to extract from the structures of the
brain an endogenous substance and to transfer them to other brain structures of one
or more individuals.

To this purpose, we developed a new innovative technology of extraction of
endogenous substances from separate micro-structures of the brain at a
concentration equivalent to the content of their study brain structure and the
subsequent injection in others brain structures in various states of experimental
animals in the conditions of free behavior (Yumatov E.A., 2017).

The developed methodology allows:

e investigate the role of endogenous substances in certain brain structures
during the emotional and motivational states, memory and other;

e determine the real content of endogenous substances with the help of modern
analytical methods in brain structures under various physiological conditions of
animals;

e identify "pharmacological cocktail" of the content of endogenous substances in
the brain structures under various physiological states.

KPYINbIA CTON

ROUND TABLE
HenporeHes npu HenpoagereHepaTUBHbIX NaTONOrUAX
Neurogenesis at the neurogenerative pathologies
PykoBogutenu — Muxann KOpbeBuy CtenaHu4es, A4.6.H.,
Buktop AnekcaHapoBud AHuon, K.6.H.
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W3MEHEHUA NOCTHATANbHOIO HEMPOIEHE3A B MO3IE KPbIC NOA,
OEWCTBUEM CTPECCA
AHuon B.A,, JlazapeBa H.A., flkoBneB A.A., MaHonoBa A.O., lN'ynsesa H.B.
depnepanbHoe rocyaapcTBeHHoOe BoaKeTHOE yupexaeHne Haykm NHCTUTYT BbiCLIEN
HepBHOW feATesNIbHOCTU U Henpodumaunonorum PAH, Mockea, Poccus;
aniviktor@yandex.ru

XPOHUYECKUIN CTPECC - LUMPOKO pacnpocTpaHeHHOe HapyLlleHne, NpuBoasLLee K
pasnUYHbiM  HEWPOMNCUXMYECKUM MNaToNormsaM, BKMAKYas Oenpeccuto KU nocT-
TpaBMaTU4Yeckoe pPacCTPOUCTBO. TOYHbIE MEeXaHU3Mbl OO0SITOBPEMEHHOIO AeNCTBUS
CTpeccupyrowmnx BO3AENCTBUA Ha MO3r OCTalTCA HeOOCTaTOYMHO W3YYeHHbIMW.
OaHMM 13 BO3MOXHbIX MEXaHW3MOB MOryT OblTb W3MEHEeHUs1 MNOCTHaTarbHOro
HeMporeHesa, Bbl3BaHHbIE CTPECCOM W NpuBoasALLME K (POPMUPOBAHMIO aHOMAbHbIX
HEepPBHbIX CETEN B rMNMnokammne.

B Hawen paboTe Mbl MCnonb3oBanu ABa pasHbIX BMAa CTpecca: XPOHUYECKUN
yMmepeHHbI Henpeackasyembln ctpecc (XYHC) u paHHMIA BocnanuTerbHbIN CTpecc
(PBC). B napagurme XYHC KkpbiC B TeyeHMe OBYX MecCsUeB NoABEprann cepuu
CTPeCCUpYOLLMX BO3OENCTBUN, BKMOYAs OrpaHuyeHue notpebrieHuss Boabl w/mnu
MULLM, HaKIOH KNEeTKW, CKyYMBaHWE XXMBOTHBLIX UM COUMAnbHY0 U30NALMI0, CMEHY
LUMKNa ocselleHnsi. PasnnyHble CTpeccopbl MEHSNW ABaXabl B A€Hb Cry4varHbIM
obpasom. Nocne okoH4yaHus npouenypbl XYHC noBeaeHne XUBOTHbIX OLEHMBaNu B
BGaTapee noBegeHYECKUX TECTOB, NOCNE Yero AeKkanuTupoBanu, n3snekany roloBHON
MO3r M aHanuM3MpoBanu MNpoLecc NocTHaTanbHOro HewporeHesa B runnokamne. B
apyron mogenun (PBC) HOBOpOXOEHHbIM KpbiCsiTam B Bo3pacTe 3-5 gHen BBOAMMM
nunononucaxapug, nocrne 4Yero BO B3pPOCMOM BO3pacTe Takke OueHuBanu
noBefeHne 1 nokasaTenun HenporeHesa B rmnnokamre.

Bbino obHapyxeHo, YTO pasHble BuAObl CTPECCOBbLIX BO3AEWCTBUIA MO-pasHOMY
BNUANM Ha npouecc HenporeHesa. Tak, nponudepaumsa KrneTok B runnokamne no
AaHHbIM OKpawmBaHua Ha 6enok PCNA He meHsanacb npum oboux Bmaax crpecca.
HenpoHanbHas anddepeHumpoBka no gaHHbIM OKpaluMBaHus Ha 6enok 4abnkopTuH
6bina nogaeneHa npu PBC u ycuneHa npy XYHC, a ynucno HOBbIX HEMPOHOB U
acTpoumTtoB ObINo yBenuyeHo Ha d¢oHe PBC. UccrnedosaHue 6bino noddepxkaHo
epaHmom PO®U Ne 16-04-01513 u PH® Ne 14-25-00136

STRESS-INDUCED CHANGES IN ADULT NEUROGENESIS IN RATS
Aniol V.A., Lazareva N.A., Yakovlev A.A., Manolova A.O., Gulyaeva N.V.
Institute of Higher Nervous Activity and Neurophysiology, Moscow, Russia;
aniviktor@yandex.ru

Chronic stress is a widespread condition leading to various brain pathologies
including depression and post-traumatic disorder. The exact way of long-term action
of stressful impacts remains not completely understood. A possible mechanism may
involve the changes in adult neurogenesis, caused by stress condition and leading to
formation of abnormal neuronal circuits.

We applied two paradigms of the chronic stress: chronic unpredictable mild
stress (CUS) and early-life inflammatory stress (ELIS). In CUS paradigm, the rats
were subjected to a series of stressful events including food and/or water restriction,
cage tilt, crowded housing, isolation, and inversion of the light-dark schedule.
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Stressors were changed twice a day and presented randomly during two months.
After completion of CUS protocol, animals were assessed in behavioral tests and
sacrificed for analysis of neurogenesis. In ELIS paradigm, the rat pups were injected
with bacterial lipopolysaccharide on postnatal days 3 and 5, and behavior and
neurogenesis were assessed later in adulthood, at the age of 3 months.

Two stress paradigms have led to opposing effects on neurogenesis. The
proliferation of precursor cells after completion of stress, assessed by PCNA staining,
was unaffected in both paradigms. However, the neuronal differentiation assessed by
doublecortin staining was suppressed by ELIS and enhanced by CUS. On the other
hand, the number of new neurons and astrocytes generated from the cells which
were born during early-life inflammation was increased in the dentate gyrus of rats
subjected to ELIS. Our results suggest the difference between the ways in which
these two stress paradigms influence the process of postnatal neurogenesis in the
hippocampus of rats.

The study was supported by RFBR grant no. 16-04-01513 and RSF grant no.
14-25-00136

TE3UCbI CTEHAOBbLIX JOKNAOQOB
ABSTRACTS OF POSTERS

METOOOJIOMMYECKUE Noaxoabl K OB bEKTUBU3ALIUUN U
KOJIMYECTBEHHOMY U3MEPEHUIO SMOLUMOHANbHbIX PEAKLUNA
AnucumoB B.H.>?, KoponeBa M.B.?, lankuHa H.B.?

! . MockoBckuit rocyaapcTBeHHbIN YHnBepcuTteT um. M.B.JlomoHocoBa,
Buonornyeckun akynbTeT,

Mocksa, Poccusi; 2 - OO0 HeiipoTpera, Mockea, Poccus. koroleva@neurotrend.ru

B HacTtodawen pabote O6bina paspabotaHa MeTodoniormMs U CO34aHo
nporpaMmmHoe obecnevyeHne [Ons  PELIEHUS  KONMMYECTBEHHOIO  U3MEpPEHUS
SMOLMOHAnNbHbIX  peakuuMrm npu  NPOCMOTPE  ayAMOBU3YanbHOro  KOHTEHTa
(BOKyMEHTanbHblE N XyOOXECTBEHHblE (PUIbMbl, peknamHblie ponukn). OgHUM u3
nyTen pelleHns 3Ton 3agadn aBnaeTcsa nonurpadudeckasl permcTpauns akTMBHOCTH
BEretaTMBHOM HEPBHOM CUCTEMbI B OTBET HA 3SMOLMOHAIIbHO-3HAYUMbIA CTUMYI -
nokasarenu aKTMBHOCTU CepAeYHO-CoCyancTomn CUCTEMBbI, napamMmeTpbl
doTonneTMaMorpaMmmbl, pasnuUyHbIE MoKasaTenu SNeKTPONpPOBOAHOCTU KOXU U
napameTpbl AObixaHus. [lpy KONMMYECTBEHHOW OLEHKE SMOLMOHAnbHbIX peakummn
Hanbonee BOCTpebOBaHHbIMM ABMNSAKTCA NoKasaTenu, No3BONSAKOLWMNE OLEHUTb CUNy
9MOLMOHANbHON peakumMn (3MOLMOHANbHY0 BOBMEYEHHOCTb) U BaneHTHOCTb (3HakK
aMouMn - MNONOXUTenbHaa wnu oTpuuaTtenbHad). [lpu KavyeCTBEHHOW OLeHKe
SMOLUMOHAnbHbIX peakuuin npeactaBnsieT UHTepec onpeneneHne 3MOLMOHAaIbHOM
MOAAnNbHOCTM WM TUNA 3SMOUMM - pPadoCTb, [PYCTb, 3IOCTb, OTBPaLlEHue,
yauBrieHme, npespexHue, CcTtblg M ap. Ona co3gaHua obyvawowen BblIOOpKM B
nccnegosaHun npuHuManu ydactue 120 pecnoHaeHToB B Bo3pacTe oT 18 go 60 ner,
NnpoBepKa peneBaHTHOCTM MeToda npoBegeHa 6onee yem Ha 1000 pecnoHOEHTOB,
NPUHABLLMX Y4acTne B HEMPOMAPKETUHIOBLIX NCCNEeLOBaHUSAX PEKTaMHbIX POSTIMKOB U
Ha maTepunane 8 Xy0XXeCTBEHHbIX (PUNbMOB.

[Noka3zaTenb BanNEHTHOCTM 3MOLUM BbIMUCIIIETCA Ha OCHOBaHWM aHanuaa
amnnntygel ornbatowier otonneTuamorpaMmmbl, NpeaBapuTENbHO OYULLLEHHOW OT
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aptedhaktoB. [NokaszaTenb BOBMEYEHHOCTM OMNPEeAensieTcd Ha OCHOBaHUW aHanmsa
nnowaan nog KpUBOW peakumm 3NeKTponpoBOAHOCTU KOXWU (KOXKHO-raribBaHNYeCKOM
peakuumn, KI'P) n ckopoctn nameHeHunsa ormbatoien gortonneTnamorpammel (T.e. ee
nepBon npomsBodHon). Takke Ha OCHOBaHWM aHanusa (oTonIeTUM3MorpaMmmbl
CTPOUTCSA YacToTa Nynbca C NOCEKYHOAHON OWHAMWKOW METOLOM CKOSMb3SILLEro OKHa
pasmepom 10 cekyHa. Peaynbtatbl U3MepeHUs SOMOLMOHaNbHOW  peakuum
nogBepraroTCca  rpynnoBoMy CTaTUCTMYECKOMY aHanudy nocne npoueaypsbl
HOpMUpoBaHus. PesynbTaToM MOryT ObiTb KpuBbIE MNOCEKYHAHOW AWHAMWKU
9MOLIMOHANbHOINO COCTOSHUA, a TakkKe CTaTUCTUYECKOE CPaBHEHWE YCpeOHEHHbIX
nokasatenen 3a onpegerneHHble 3nu3odbl (Hanpumep, CpaBHEHWE OTAenNbHbIX
PeKaMHbIX POSIMKOB UMW 3NM3040B hunbma).

B poknage npuBogaTcs npuMepbl UCMOMb30BaHUA OAHHOW NporpamMmbl Afs
aHanusa amouMni Npu NPOCMOTPE pPasfnyHbIX BUOOB ayAnNOBU3YyaribHOro0 KOHTEHTA C
BapuaHTamm NHOMBUAYaANbHOM rpynnoBon  obpabotku.  [JeMoHcTpupyeTcs
9(PPEKTUBHOCTb MPUMEHEHUS AAHHOW TEXHOMOrMM ANSA aHanui3a 3MOLMOHAaNbHOro
pearmpoBaHusi.

METHODOLOGICAL APPROACHES TO OBJECTIFICATION AND
QUANTITATIVE ANALYSIS OF EMOTIONAL REACTONS
Anisimov V.N.}?, Koroleva M.V.2, Galkina N.V.?
1. M.V.Lomonosov Moscow State University, Dept. of Biology, Moscow, Russia;
2. JSC Neurotrend, Moscow, Russia. koroleva@neurotrend.ru

The methology and new software have been developed in actual research. It
was needed for quantitative analysis of emotional reactions during watching
audiovisual content (documentary movies, commercials). One of approaches for
solving this task is registration of vegetative reactions on polygraph in response to
emotional stimulus (cardiovascular data, photoplethysmogram, skin-galvanic
responses and breathing parameters). The most in demand parameters in
quantitative estimation of emotional reactions are the parameters that allow to
estimate the strength of emotional reaction (emotional involvement) and emotional
valency (positive or negative emotions). Definition of emotional modality or the type
of emotion (joy, sadness, anger, disgust, amazement, contempt, shame, etc.) is in
interest in qualitative estimation of emotional reactions. 120 respondents in age from
18 to 60 were participated in the research for training set building. Verification of the
method was executed on more than 1000 respondents, who paticipated in
neuromarketing research of commercials and 8 art movies.

The index of emotion valency is calculated by amplitude analysis of
photoplethysmogram's envelope (artefacts free). Emotional involvement is calculated
on the basis of square under the SGR function and the speed of
photoplethysmogram's envelope changing (first derivative). Also on the basis of
photoplethysmogram the heart beat rate is analyzed (the method of smoothing
window, 10 sec width). After procedure of normalization results of emotional reaction
measuring are included in group statistic analysis. Results could reflect every second
dynamics of emotional state and also show statistical comparison of everage results
for preset episodes (in instance, comparison of different commercials or movie
episodes).

Examples of applying the method and visualization results in emotions' analysis
are presented in the report. Individual and group statistics are shown. The efficiency
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of applying the technology for highly detailed definition of emotional reactions is
demonstrated.

OCOBEHHOCTU METABOJIN3MA T'MAJITYPOHAHA B NOYKE B YCITIOBUAX
OENCTBUSA NMIOKOKOPTUKOUOOB Y BA3ONPECCUH-AE®ULIMTHBLIX KPbIC
BabuHa A.B., JlaBpuHeHko B.A., KazapuHoB B.U.
depeparnbHoe rocygapCTBEHHOE aBTOHOMHOE 0bpasoBaTenbHOE yupexaeHme
BbicLIero obpasoBaHms «HOBOCMBUPCKMIA HALUMOHAMNbHLIN UCCneaoBaTeNbCKUiA
rocygapctBeHHbl yHuBepcutet» (HIY), HoBocnbupck, Poccus; allium@list.ru

HenpornnogusapHbin ropMOH Ba3oNpeccuH ABNAETCA OCHOBHbLIM PerynsTopom
OCMOTMYECKOM MNPOHMLAEMOCTU B anuTenuu cobupaTtenbHbiXx TPyboK MOYKM
mnekonutawowmx. CaaAsbiBassCb € MeMOpaHHbIM  peLenTopoM, Ba3ONPecCuH
aKTMBUPYET LUenb BHYTPUKIETOYHbIX COOLITUW, NPUBOOALMX K BCTpPauUBaHUIO
aKBarnopuMHOB U W3MEHEHWID OCMOTUYECKOro Toka BOAbl. BTOpbIM CyLleCTBEHHbIM
BGapbepoM Ons TOKa BOAbI ABMASATCA MHTEpPCTUUManbHble rMUMKO3aMUHOIMnKaHbl. B
HacToslLLlee BPeEMS aKTUBHO U3y4atoTCa MOOYNSATOPbl IMAPOOCMOTUYECKOro adhdekTa
Ba3onpeccuHa, OOAHUM U3 KOTOPbIX ABAAKTCSA rNoKokopTukonabl. B gaHHon paboTte
N3y4anocb BfUSIHUE 3SHOOTEHHbIX WM 3K30r€HHbIX [MIOKOKOPTUKOMAOB Ha YPOBEHb
3KCMpeccumn OCHOBHbIX reHoB MeTabonuama ruanypoHaHa (HAS2, Hyal1, Hyal2, rena
B-rnioKypoHmMaasbl), COCTaBNALErN0 MHTEPCTULMANbHBLIN Bapbep.

OKCNepuMMeHTbl BbINOSTHEHbI Ha MOJSIOBO3PEribIX FOMO3UIOTHBIX KpbliCax JIMHUK
Bpattnbopo, NuLLEeHHbIX 3HOOreHHOro Ba3onpeccuMHa BCreACTBME Aeneumn ryaHmHa
B KOOUpYylLWEM reHe, ¢ cobrnogeHnem XenbCUHKCKOW AeknapaumM O ryMaHHOM
OTHOWIEHUM K KMBOTHbIM. [OnNs UW3y4eHWa BIIMAHUSA  [FIOKOKOPTUKOMAOB Ha
Ba30MNpeccuH-geuUuUUTHbIX  Kpblic  bpattnbopo  BBOAMAW  BHYTPUMbILLEYHO
CUHTETUYECKUI FNIOKOKOPTUKOMA AeKcameTasoH, He obnapatoLwmi
MUHEPaNoOKOPTUKONAHOMW aKTUBHOCTbI. MHbekunn npoussogunn B aosuposke 0,1
mr/100 r Beca XMBOTHOrO OBa pas3a B CYTKM B TedyeHue 2 cyTok. [ns usyyeHus
BNUSAHUSA 3HOOreHHbIX FNFOKOKOPTUKONO0B XWBOTHbIE nogsepranncb
aervgpaTtaunMoHHOMYy cTpeccy B TedeHMe 48 4acoB. bbinn  nocTaBneHbl
9KCNEepPUMEHTbl C [OBYCTOPOHHEW afpeHanadKTOMWEN, MO3BOMSAWNE UCKTIOYNTD
BNUSHWE TMIOKOKOPTUKOMAOB Ha paboTy MOYex.

[MonyyeHHble OaHHbIE YKa3blBaOT Ha OTCYTCTBME perynsumm akcnpeccum MPHK
reHoB kaTabonuama ruanypoHoBou kucnotel (Hyal1, Hyal2) B noyke Kpbic
BpaTtTnbopo B ycrnoBusix AeENCTBUS MMIOKOKOPTUKOMAOB (OAernapaTtaumoHHbIN CTpecc
n BBEAEHME AeKcaMeTasoHa).

M3onupoBaHHas akTMBaumsa rMIOKOKOPTUKOUOHLIX PeLenTopoB (OekcameTas3oH
Ha ¢poHe aapeHanakToMuM) Bbi3blBA€T AOCTOBEPHOE CHWXXEHWE YPOBHS dKCNpeccum
MPHK reHa HAS2 BO BHYTpPEHHEM MO3rOBOM BeELLECTBE MOYKM HE3aBUCMMO OT
YPOBHSA  OHAOrEHHOro  Ba3OMpeccuMHa, YTO  BbIPaXaeTCd  YMEHbLUEeHUEM
TMMCTOXMMUYECKN  BbISIBISIEMOrO  rMasiypoHaHa W MNOBbIWAET  MPOHULAEMOCTb
NMHTepcTUUmnansHoro 6apbepa Ans Toka BOAbI.

RENAL HYALURONAN METABOLISM UNDER GLUCOCORTICOID ACTION IN
VASOPRESSIN-DEFICIENT RAT
Babina A.V., Lavrinenko V.A., Kazarinov V.I.
Novosibirsk State University (NSU), Novosibirsk, Russia; allium@list.ru
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Neurohypophyseal hormone vasopressin is the main regulator of osmotic
permeability in mammalian collecting duct epithelium. Vasopressin connects
membrane receptors and initiates intracellular event chain, which results in aquaporin
translocation and the change of water osmotic flow. The second important barrier for
water flow is interstitial glycosaminoglycan layer. Nowadays vasopressin
hydroosmotic effect modulators are studied very actively, including glucocorticoids. In
the present study, endogenous and exogenous glucocorticoid action on the
expression level of the main hyaluronan metabolism genes (HAS2, Hyall, Hyal2,
GusB) was studied.

Experiments were carried out on adult homozygous Brattleboro rats with
hereditary hypothalamic diabetes insipidus lacking endogenous neurohypophyseal
hormone. The study was carried out in accordance with the European Convention for
Protection of Vertebrates used for Experimental and Other Purposes. Synthetical
glucocorticoid dexamethasone, which does not possess mineralocorticoid action,
was injected (0.1 mg/100 g intramuscularly, 2 times a day for 2 days). Dehydration
stress during 48 hours was used for study of endogenous glucocorticoid action.
Bilateral adrenalectomy was carried out for investigation of glucocorticoid influence
on kidney function.

Obtained results indicate the absence of hyaluronan catabolism gene RNA
expression (Hyall, Hyal2) in Brattleboro rat kidney under glucocorticoid action
(dehydration stress and dexamethasone administration).

Isolated activation of glucocorticoid receptors (dexamethasone combined with
adrenalectomy) leads to significant decrease of HAS2 RNA level in renal inner
medulla independently of endogenous vasopressin level. This fact is expressed in
the decrease of histochemical-revealed hyaluronan and increase interstitial barrier
permeability for water flow.

NMPEOBNAOAHUE NNEBOW NONOBUHbI 3PUTENIBHOIO Nond no
NMOKA3ATEJNIAM OKYIOMOTOPHOW AKTUBHOCTW NMPU BOCMPUATUM NULY
BabkuHa Y.[.

NHcTnTyT Meaumko-buonornyeckmx nccnegosaHmi, CesepHbl (ApKTUYECKUN)
denepanbHbIn yHUBepcuteT nmeHn M.B. JlomoHocoBa, ApxaHrenbck, Poccus;
u.babkina@narfu.ru

N3yyanucb ABWMXKEHMsI rMNa3 y 4YenoBeka B MPOLECCe OCYLLECTBEHUS TaKOW
BMONOrMyYecKn N NCUXONOrMYECKN BaXKHON GOYHKUUK, Kak BOCnpusiTue nuu. B Hay4Howm
nutepatype ONMCaHo NPEeuMyLLEeCcTBO JIeBOW MNOMOBWUHbLI 3PUTENbHOrO Monst npu
OLEeHKe BbIpaXeHus nuua, kKarteropysauMm nvu M B UenoM npu cBOBOAHOM
paccmatpmBaHmi. Bonpoc o npuudmHax gaHHoro adpdpekta ocTaétcss OTKpbITbiM. B
AAHHOM  uccnegoBaHUM u3yyanacb CBA3b nNpeobnagaHus  neBon  NOSMOBUHBI
3pUTENbHOrO Mons C kateropuen nuy (3Hakomoe, He3Hakomoe K cobCTBEHHOE), a
TaKke C pakypcoMm (HOpManbHO OPUEHTUPOBAHHOE W30bpakeHne unu ero
3epkanbHoe oTobpaxeHue).

Bbino obcneposaHo 43 yenoseka (13 toHowen, 30 aeByLwek) B Bo3pacTte ot 19
no 25 netr (M=21,6 +2,2). MNpeavbssnsanuce otorpacdpun 10 He3HaKOMbIX vy, 3
XOpOLLO 3HaKoMbIX, 1 dhoTorpadums cobCTBEHHOrO Nuua - B HoOpMasibHOM pakypce U B
3epkanbHOM oTobpaxeHun (Bcero 28 CTMMYNOB) C YyKa3aHMEM MNPOCMOTPETb pPsag
dotorpachmn  (cBobogHoe  paccmaTpuBaHue).  [OnuMTenbHOCTb  NpeabsBNeHus
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ctumyna — 5 c¢. Peructpauuss OKynoMOTOPHOWM akTMBHOCTM NpousBogunacb C
nomowbio antpekepa SMI RED 500 (wactota pguckpetmsdauum 500 Iw).
Cratuctnyeckaa obpaboTtka npowussogunacs B IBM SPSS for Windows 22.0
(kpuTepun ®puamana, T-kputepuin Bunknkcona).

BbisiBrneHo 3Havnmoe npeobnagaHue neBon NOMOBUHBI 3pUTENBHOIO Nonsa npu
BocnpuaTum nuu. B cpegHem 39,4% BpemeHu dmkcaumin npuxogunocb Ha npasyto
nonosuHy, 45,2% — Ha neByt (15,4% - pukcaumn BHe cTtumyna). BennyuHa atoro
npeobnagaHnsa cBsidaHa C KaTeropven (3Hakomoe, He3Hakomoe, COBCTBEHHOE) U
paKypcom cTumyna (HOpManbHbIN, 3epKarnbHbIn). Mo ONNTENbHOCTU
npocmMaTtpuBaHns, obLiemMy BpeMEHU N KONUYECTBY hrKcaLnin NpenMyLLIECTBO NIEBOM
NOMOBMHbI BbIPAXXEHO CUITbHEE A1 HE3HAKOMOrO Nmua 1 COBCTBEHHOIO, N MEHbLUE —
ana  3Hakomoro. [lpu BOCMpUSITUM HE3HakoMOro nuua npeobnagaHne neBou
MOMOBMHbI  CUITbHEE BbIPAXEHO nMNpWU HOpManbHOM pakypce (N0 cpeaHew
AnuTensHoCcTN domkcauyun). Npu BoCcnpuATUM COBCTBEHHOIO Nvua aHHasa TeHOeHUNs
BblpaxxeHa ewé B Gornbluen cTeneHu — npu HopmarbHOM pakypce npeobnagaHue
NeBON MOMOBUHbI MO CpefHen ANUTENbHOCTU (PMKCaUUA BbIPaXXEHO CUMbHEEe, YeM
npy BOCMPUATUN 3epKarbHOro oTobpaxeHus. B cryyae cO 3HAKOMbIM NULOM,
HaNpPOTMB — NPEMMYLLIECTBO NIEBOM MOSOBMHbI CUITbHEE BbIPAXXEHO ANS 3epKasibHOro
pakypca (no cpegHen onMTenbHOCTM hukcaumi n obLien anuTenbHOCTN oMKCauni).
Takum o6pasom, adpekTt npeobnagaHvss NeBOWM MNOMOBMHbLI Bbile ANd nuua,
BMOANMOrO B HEMPMBLIYHOM pakypce, a Takke AN He3HaKkoMblX (B CpaBHEHWW CO
3HaAKOMbIMW) NL, U MOXET ObITb CBSI3aH C BOCNPUATUEM HOBOro obbekTa.

LEFT VISUAL FIELD DOMINANCE IN OCULOMOTOR ACTIVITY
DURING FACE PERCEPTION
Babkina U.D.
Institute of Medical and Biological Research, Northern (Arctic) Federal University
named after M.V. Lomonosov, Arkhangelsk, Russia; u.babkina@narfu.ru

We have studied eye movements in humans during performance of such a
biologically and psychologically important task as face perception. A dominance of
left half of visual field for facial expressions recognition, face categorization and just
for free viewing is widely described in the scientific literature._ The cause of this effect
remains unexplored. The present study examined the relation of the left half
dominance effect and face category (familiar, unfamiliar and self-face), as well as
orientation (a normally oriented image or a mirror reversed one).

The study involved 43 participants (13 male, 30 female) with age ranging from
19 to 25 years (M=21,6%2,2). Participants viewed 10 pictures of unfamiliar faces, 3
pictures of familiar ones, and 1 their own faces picture — all normally oriented and
mirror reversed (28 stimuli in general), and were asked to see series of photographs
(free viewing). Stimulus presentation duration was 5 seconds. Eye movements were
monitored with the SMI RED 500 eye-tracker (sampling rate 500 Hz). Statistical
processing was performed by IBM SPSS for Windows 22.0 (Friedman test, Wilcoxon
signed-rank test).

The results showed a significant prevalence of the left visual field in face
perception. On average, 39.4% of fixation time was in the right half, 45.2% in the left
one (15.4% of fixation time was outside the stimulus).The magnitude of that
prevalence is related to the categories (familiar, unfamiliar, self) and orientation of the
stimulus (normal, mirror reversed). The left visual field dominance in glance duration,
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total fixation time and fixation count is more pronounced for unfamiliar faces and for
self-face. Regarding of unfamiliar face perception, the dominance of the left visual
field is more evident in the normal orientation (in average fixation duration). In the
case of self-face perception, this tendency is even more prominent - for the normally
oriented stimuli the left half dominance in average fixation duration is more
pronounced than in the perception of mirror reflected stimuli. For familiar face the
opposite tendency was observed - the left half dominance for mirror reversed faces
was more prominent (in average fixation duration and total fixation duration). Thus,
the effect of left visual field dominance seems to be higher for face, visible in an
unusual angle and for unknown (compared with the familiar) faces and may be
associated with the perception of a new object.

AMUO NAMBEPTUAHOBOW KUCNOTbl HOPMAINU3YET
®YHKLIMOHUPOBAHUE NMUPAMUOHbLIX HEMPOHOB T'MMNNOKAMMA MNMPU
NEHTUNEHTETPA30JIOBOU Y MUKPOTOKCUMHOBOW MOOENAX
ANUNENTUPOPMHOWU AKTUBHOCTMU
BeukanoBa C.0.}, 3anapa T.A.}, Mpockypa A.J1. %,

Tonctukosa T.I".%, PatywHsik A.C.

! depepanbHoe rocygapcTBeHHoe GrogKeTHoe yypexaeHme Haykn IHCTUTyT
BbluMcnMTenbHbIX TexHonornm CO PAH:; 2 depnepanbHoe rocygapcTBeHHOe
BrooxeTHOe yupexaeHue Haykm HoBOCMOMPCKUIA MHCTUTYT OpraHnyeckon XuMum UM.
H.H. Bopoxuosa CO PAH, Hosocunbupck, Poccus; svetavech@yandex.ru

HapyweHune 6anaHca mexay Bo3byxgalowmMmm 1 TOpMO3HbIMU MeAMaTOPHbIMM
cucTeMamMu MOXeT NPUBOAUTL K LieSIoMy psay HenpoaereHepaTUBHbIX 3a6onieBaHuin.
OpHoM M3 4acTo mUcnonb3yembiX MoAernen HapylweHus atoro 6anaHca sBnsdertcs
bnokaga xnopHbix kaHanoB [AMKa-peuentopoB. [lpumeHeHne 6rokaTopoB
xfiopHoro  kaHana  [TAMKa-peuentopoB  nNpuBOAUT K MapOKCU3MaribHOMY
Aenonapu3aumoHHOMy caBury MembpaHHOro noTteHuMana HeWpoHOB, BcCreacTeue
4Yero MOXeT pa3BMBaTbCA ANUNIENTUPOPMHAA aKTUBHOCTb.

OKCnepuMMeHTbI BbINOMHAMMCL Ha cpesax rMnnokamna camuoB MbIEN JIMHUA
ICR. Ctumynauua konnaTtepanen LWaddepa un pernctpaumsa BbI3BaHHbIX
NOMNyNSUMOHHBIX CMaMKoB  (N-cnarkoB) nuMpamMuaHbiX HenpoHoB nons  CA1
NPOU3BOAUMNCL C MOMOLLBIO CTEKIIAHHBLIX MUKPOSMEKPOOO0B, 3anofHEHHbIX COMeBbIM
pacTtBopoM. B HopmanbHOM dM3MONOrM4eckoM pacTBope B OTBET Ha CTUMYIMSLMIO
konnatepanen Waddepa pernctpupyetcs oanH n-cnavk. [na HapyweHus paboTbl
FAMK-eprudyeckon cuCTeMbl cpe3bl WHKYOMpoOBann B pacTBope, coaepKalem
neHTuneHTeTpason (kopason), NMbO NUKPOTOKCMH. ITO NPUBOAUIIO K Pa3BUTUIO
aNMNenTMPOPMHON aKTUBHOCTW. MPOSBASAOWENCS B TOM, 4YTO B OTBeTE Ha
TECTUPYIOLWNA  CTUMYN  KPOME OCHOBHOIO M-Cnamka BO3HUKANO HECKONbKO
AOMNOSTHUTENBHbIX.

Bbino obHapyxeHo, 4To npu gobasneHun amuga nambepTMaHOBOW KUCMOTHI
(AMJTK) B pacTtBOp, B KOTOPOM MHKYGUpoBanucb cpesbl, NPOUCXOLAUT 3HaAYUTESbHOE
YMEHbLUEHNE aMNNAUTyAbl OOMNOSHUTENbHBIX M-CMAnkoB M [axe WX MofHoe
ncyesHoBeHue. Tak ke obHapyxunu, YTo npeBeHTUBHaA obpaboTka cpesoB AMIIK
CYLWEeCTBEHHO 3ameanseT pasBuTME 3NUMIEnTUPOPMHOM aKTUBHOCTU. Takum
obpasom, AMJIK oOkasbiBaeT aHTUKOHBYNbCAHTHOE [AENCTBME Ha aKTMBHOCTb
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HEMPOHOB TUNMNOKamMna B MNEHTUNIEHTETPAa3oNoBON U MUKPOTOKCMHOBOW MoOLensax
aNnNenTUMPOPMHON aKTUBHOCTMU.

B pabome ucrnionb308aHbl Mamepuaribl, [0fly4eHHbIE MpU  8bIMNOSIHEHUU
rnpoekma o npozpamme ¢hyHOameHmarbHbIX uccredosaHul PAH Ne |V 35.1.5,
POOU Ne 15-29-04875 opu-m u uHmezpayuoHHbIx ripoekmos Ne108 u Ne 136 CO
PAH.

LAMBERTIANIC ACID AMIDE NORMALIZES HIPPOCAMPAL PYRAMIDAL
NEURONS FUNCTION IN THE PENTILENTETRAZOLE AND PICROTOXIN
EPILEPTIFORM ACTIVITY MODELS
Vechkapova S.0.%, Zapara T.A.}, Proskura A.L.}, Tolstikova T.G.2,
Ratushnyak A.S.!

! Institute of Computational Technologies, SB RAS; 2 N.N. Vorozhtsov Novosibirsk
Institute of Organic Chemistry SB RAS, Novosibirsk, Russia; svetavech@yandex.ru

An imbalance between excitatory and inhibitory mediator systems leads to the
development of a number of neurodegenerative diseases. One of the commonly
used models of this imbalance is application of GABA receptor chloride channel
blockers. The blockade of GABA receptor chloride channels leads to paroxysmal
depolarizing shift of neuronal membrane potential, facilitating the development of
epileptiform activity.

The experiments were performed on the hippocampal slices of ICR male mice.
Stimulation of Schaffer collaterals and registration of induced population spikes (p-
spikes) of pyramidal neurons in the CA1 field were conducted by the means of saline
filed glass microelectrodes. In normal physiological solution in response to
stimulation of the Schaffer collaterals one p-spike was recorded. To disrupt
GABAergic system, we incubated the slices in a solution containing
pentylenetetrazole (korazol) or picrotoxin. This led to the development of epileptiform
activity, observed by the fact that in response to the testing stimulus a few extra p-
spikes occurred in addition to the main p-spike.

We also found that preventive treatment slices by AmLA significantly slows the
development of epileptiform activity. Therefore AmLA demonstrated the
anticonvulsant properties on hippocampal neuronal activity in the pentilentetrazole
and picrotoxin epileptiform activity models.

We used materials produced during the project implementation of the
Programme of Fundamental Research RAS Ne |V 35.1.5, RFBR Ne 15-29-04875-0fi-
m and integration projects Ne108 and Ne 136 of the SB RAS.

CETEBAA KANbLUMEBAA OAUHAMUKA ACTPOLIUTOB NMPU XPOHUYECKOWU
3NMUNENTU®OPMHON AKTUBHOCTMW.
DeHuncos IN.A., JlebeaeBa A.B., NMumawkunH A.C., NaenbiueB H.C, Nnata A.®.,
CembsiHOB A.B.
®rAQY BO HHI'Y n. H.L. JTo6a4esckoro, HmwkHu Hoeropoa, Poccus

Bo Bcem mupe okono 50 munnuoHoB 4enoBek ctpagatoT anunencuen (BO3
2017). OCHOBHbIM KIMHUYECKUM MPOSABIIEHMEM rEHepann3oBaHHOW 3nunencuu
ansetca anunentnyecknin ctatyc (OC). 3C - 310 perynsapHO noBTOpstoLMecs
npunagkn C TOHWYECKOW, KIOHMYECKOM (asamMmun unuv reHepanvMs3oBaHHbIMA
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CYOOPOXHbIMX Npunagkamu, BedyliMe K HeupoaereHepauuMm W acTporsivosucy.
BrnvsHue aTMx NpoLeccoB Ha HENPOH-acTpouMTapHoOe B3anMOAENCTBME, B HaCTHOCTH
Ha Kanbuuesble COObITMS B acTPOUMTApPHOM CEeTU, OCTalTCA MNMOXO WU3YyYEeHHbIMMU.
MccnepoBaHme akTUMBHOCTM  aCTPOUMTOB MOXET MNPUBHECTU HOBblE 3HaHUS O
MexaHu3Max anunencum n onpefenuTb HarnpasfieHne COo34aHus HOBbIX MeTOdOoB
neyeHus.

JIutun-nnnokapnuHoBas MoAenb 3NUIEenToreHesa Ha >XMBOTHbIX OTpakaeT
pasnuyHble (eHoMeHonormyeckne OCOBEHHOCTWN, XapakTepHble [ONs BMCOYHOM
anunencum y  4YenoBeka, MNo3ToMy oOHa Obina BblbpaHa B KayecTse
9KCNEepMMEHTanbHOM MoAenn B [AaHHOM npoekte. B akcnepumeHTax 6Gbinm
MCnonb3oBaHbl KpbiCbl NUHUKM  Sprague-Dawley (Bo3pact 18-25 pHen). [Ons
yBENMYEHNA YyBCTBUTENBHOCTI K NunokapnuHy 3a 20-24 yaca XMBOTHbIM BBOAWIICS
xnopug nutua 127 wmr/kr. OC gocTturancs uHTpaneputoHearbHbIM BBEAEHUEM
nunokapnuHa mansiMu gosamu no 10 mr/kr kaxable 30 MUHYT (He 6ornee 60Mr/kr Ha
OAHOrO XMBOTHOIO).

Uepes 2-4 Hepgenn nocne 3C bbb uccnegoBaHbl M3MEHEHUST KalbLMeEBOW
ANHaAMUKN B HeWpOH-acTpouuTapHon cetu stratum radiatum nonss CA1 Ha cpesax
rmnnokamna. TonwmHa cpe3oB 350 MKM, OKpallnmBaHue NpoM3BOAUITIOCH KarnbLUneBbIM
nugmkatopom Oregon Green 488 BAPTA-1 AM un actpoumtapHbiM MapKepoMm
cynbdopogamuH 101. [na Buayanusaumm KanbuneBbiX COObITUIA BbIST NCNOSb30BaH
KOH(poKanbHbI  bnyopecueHTHbIn  Mukpockon LSM Zeiss 510 DuoScan. [Ons
aHanusa npOCTPaHCTBEHHO-BPEMEHHbIX XapaKTEPUCTMK KanbUMEBOW AWHAMWUKA B
cetTn actpouuTtoB 6biNo paspaboTaHo nNporpammHoe obecneyeHne Ha 6asze Matlab,
KOTOpoe B  aBTOMATUMYECKOM  pexume  MO3BONMMAO  MAEHTUMUMpOBaTb
NPOCTPAHCTBEHHO-BPEMEHHbBIE XapPaKTEPUCTUKM NHAMBUAYaASbHbIX COObITMIA. Bbinu
nccnegoBaHbl cnefywowmMe napameTpbl: ANUTENbHOCTb COObITMI, MakcumanbHas
npoekums cobbITUI 1 YacToTa.

NMocne OC Habniwoganacb NOHWMXEHHAA YacToTa KanbLUUEBbIX COObITUN.
Pasmepbl 1 ANUTENBHOCTU KanbUMEBBLIX COObLITUIA OblM  pacnpedeneHbl  no
CTENeHHOMY 3aKOHY, Kak B KOHTpose, Tak u npu 3C. OagHako, npun OC Habnoganoch
YMEHbLUEHWE MoKasaTens CTeneHu, cBuaeTenbCcTByolee 06  yMeHbLeHUn
nponopumi 6onbLIMX NO pasMepam 1 Mo ANMTENbHOCTU COBLITUI B pacnpeneneHum.
MopobHoe uM3MeHeHMe ykasbiBaeT O NaToNorM4yeckoMm  OYHKLMOHMPOBAHWUU
KanbLMeBOW CUrHanm3sawumm acTpoumMTapHOM CEeTH.

Paboma ebinonHeHa rnpu noddepxxke Pocculickoeo Hay4HO20 ¢poHOa (rpoekm
Ne 15-14-30000)

CALCIUM DYNAMICS IN ASTROCYTIC NETWORKS UNDER CHRONIC
EPILEPTIFORM ACTIVITY
P. Denisov, A. Lebedeva, A. Pimashkin, N. Pavlychev, A. Plata, A. Semyanov
Lobachevsky State University, Nizhny Novgorod, Russia

About 50 million people suffer from epilepsy Worldwide (WHO 2017). The main
clinical manifestation of generalized epilepsy is status epilepticus (SE). SE is
regularly repeated seizures with tonic-clonic phases or generalized convulsive
seizures leading to neurodegeneration and astrogliosis. The role of these events in
neuron-astrocytic interaction and, specifically, in calcium dynamics in astrocytic
networks remains unclear. Studying astrocyte activity will help to determine the right
direction for creating new methods of epilepsy treatment.
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The lithium-pilocarpine animal model of epileptogenesis reflects different
phenomenological features of human temporal lobe epilepsy. Therefore it was
chosen as an experimental model. Sprague-Dawley rats (P18-P25) were used.
Lithium chloride (127 mg/kg) was injected 20-24 hours in advance to increase the
rats’ sensitivity to pilocarpine. SE was achieved by intraperitoneal administration of
small doses of pilocarpine, 10 mg/kg every 30 minutes (but no more than 60 mg/kg
per animal).

The calcium dynamics in neuron-astrocytic network was analyzed in CAl
stratum radiatum of hippocampal slices (350 um) 2-4 weeks after SE. Oregon Green
488 BAPTA-1 AM and sulforhodamine 101 were used as calcium sensor and
astrocyte-specific marker, respectively. Zeiss 510 DuoScan confocal microscope was
used to visualize calcium events. Analysis of spatiotemporal properties of calcium
events in the astrocyte network was performed with home-made Matlab based
software which allowed automatic detection of individual events. The duration,
maximum projection and frequency of the events were investigated.

We found that the frequency of calcium events decreased after SE. The size
and duration of the events were distributed according to the power law both in control
and in SE animals. However, the power law exponent increased in SE for both sizes
and durations, which indicates a decrease in proportions of large and long-lasting
events in distributions. Such change reflects pathological changes in calcium
signaling in astrocyte networks.

This work was supported by the Russian Science Foundation (project 15-14-
30000).

MEXXMONYLWAPHASA CUHXPOHU3ALIUA KOPKOBbIX 30H Y NIIOOEN
MOXMUNOIro BO3PACTA C PA3HON NPOOYKTUBHOCTbIO YTEHUSA
EmenbsiHoBa T. B.

CeBepHbIn ApkTudeckun gegepanbHblin yHuBepceuteT umeHn M.B. JlomoHocoBa, T.
ApxaHrenbck, Poccus; arapova82@mail.ru

UTeHne — crnoxHas nosHaBaTenbHasi [OeATenbHOCTb, HanpasBfieHHast Ha
CMbICITOBO€E BOCNpUATME rpadmyeckn 3amKCMpoBaHHOIO TekcTa. YUTeHune, ABnsSsiCb
CNOXHbIM MO3HaBaTesnbHbIM MpoueccoM, obecneynBaeTcsi U KOHTPONMpyeTcs
HEMPOKOrHUTUBHBIM anmnapaTtoM 4YenoBeka U TpebyeT BOBMEYEHHOCTU KOPKOBbIX
obnacten kak npaBoro, Tak M fieBoro nonywapus. B noxunom mn crapvyeckom
BO3pacTe HabnogaeTcs CHMXEHME NMPOLAYKTUBHOCTU YTEHUS, YTO MOXHO OOBACHUTH
BO3PaCTHbIMA  M3MEHEHUSIMM  CUCTEMbI  BbICLUMX  MCUXUYECKUX  (DYHKLMNA.
CylWecTBEHHYIO poOfib B  KOTHUTMBHOM CTapeHuMM urpaeT MexnonyliapHas
Ae3nHTerpaums, CBsi3aHHas CO CTPYKTYPHbIMU U DYHKLMOHANbHBIMU U3MEHEHUSIMU B
komuccypanbHbix cuctemax (Kikuchi 2000, KoHosarnos 2007)

O6cnepoBaHo 164 yenoseka B Bo3pacTte 60-74 roga, poaAnBLLNXCSA U MOCTOAHHO
NpOXMBaOLWMX Ha Tepputopum ApxaHrenbckon obnactu. CornacHo pesynbTtartam
OLEHKM NPOOYKTMBHOCTU HaBblka YTeHus (no meTtoguke bopoauHa, bopoauHon 2013)
obcnepyemble 6binv pasgeneHbl Ha 2 rpynnbl. Viccneayemble nepsown rpynnbl (84
yenoBeka) OTNUYANUCb 3HAYMMO BbICOKMMW MOKa3aTensMuU HaBblka YTEHWUS Mo
cpaBHeHunto co BTopown rpynnon (80 4enoBek), Ana HuX OGbINO xapaktepHo 6Gonee
ycrnelwHoe BOCNpou3BedeHne MPOYUTAHHOrO TekcTa, Oblno [OCTYMHO MNOHWMaHue
CMbICla W KpuUTMYecKas oueHka. lccnegoBaHue MHECTUKO-UHTENNEKTyarnbHON
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peatenbHocTn (No metoauke Kopcakoson, bBanawoson, PowmHon 2009), koTtopas
ABNSAETCA NpeauKatoM YTEHMs, BbISIBUNIO, YTO MNpeacTaBUTENU BTOPOW Tpynnbl
oTnMyanucb 60MbWMM  KONMYECTBOM OWMOBOK MNpW  BbLINOMHEHUW 3adaHUs  Ha
3anomuHaHue u BocnpowussBegeHve 9 cnos (p<0,05), a Takke TecTta 3puUTErbHON
peTeHumn A. beHToHa (p<0,001), KoTOpble OBbIMHO CBA3bIBAIOT C PYHKLNOHANBHOM
AedUUUTapHOCTLIO  MepBoro M BToporo  6noka  mosra.  PesynbTathl
3NeKTpo3Huedanorpauyeckoro uccnegoBaHuss nokasanu, 4YTo B COCTOSIHUM
CMOKOWHOro 6o4pCTBOBAHMUS Yy Ntogen MOXMMAOro BO3pacta HabniogaeTcs «caoBur
CMHXPOHM3aLUMM» B COCTOSIHUM CMOKOMHOro ©604pCTBOBaHMS C 4acToT AuanasoHa
anba-pyuTMa Ha MeANeHHOBOMNHOBbIE 4acTOTbl AuanasoHOB TeTa- W AenbTa-
puUTMOB, Takke y mnccrnegyembiXx ¢ BbICOKOW NPOAYKTUBHOCTLIO YTEHUA B (DOHOBOM
COCTOSIHAM  MO3ra OTMEYEHO  COXpaHEeHWEe  CUHXPOHU3UPOBAHHbLIX  CUCTEM,
BKMOYaoWmnX 6onblune KneToyHble aHcamMbnu (poHTanbHbIX, LEHTpanbHbIX W
noCTUeHTpanbHbIX obnacTten NpaBoro M feBoro nonywapus B AvanasoHax 4yacTtoT
6eTta-2 putma. 310 HEOOXOOMMO ANSA BKIIHOYEHUS] KTOTOBbLIX» CUHXPOHU3NPOBAHHbIX
KOHTpnaTepanbHbIX HEWPOHHbIX ceTen B 00paboTky wuHpopmauum . Takas
OCOBEHHOCTb MEXMNONyLWapHOro MYHKUNOHANbLHOIO B3aUMOAEWNCTBUS OTAEMbHbIX
obrnacten Kopbl TOMIOBHOrO MO3ra Yy niogen MOXMIoro Bo3pacTa C BbICOKOW
NPOAYKTUBHOCTBIO YTEHNS N 0BycnaBnNnBaeT NX YCNeLwwHOCTb B 06paboTke TEKCTOBOM
N 3puTenbHoun (rpadouyeckomn) nHopmauun.

HEMISPHERIC SYNCHRONIZATION OF CORTICAL AREAS OF ELDERLY WITH
DIFFERENT READ PRODUCTIVITY
Yemelianova T. V.
Northern Arctic Federal University named after M.V. Lomonosov, Arkhangelsk,
Russia; arapova82@mail.ru

Reading is a complex cognitive activity aimed at the perception of meaning
graphically fixed text. Reading as a complex cognitive process, is provided and is
controlled by the neuro-cognitive apparatus of the person and requires the
involvement of cortical areas of the right and left hemisphere. In elderly and senile
age there is a decrease in the productivity of reading that can explain age-related
changes of higher mental functions. A significant role in cognitive aging is
hemispheric disintegration associated with structural and functional changes in
commissural systems

We examined 164 people aged 60-74. According to the results of the
productivity assessment of reading skills the examinees were divided into 2 groups.
Studied the first group (84 people) differed significantly high levels of reading skills in
comparison with the second group (80 people), for them, was typical of the more
successful reproduction of the read text is available for understanding the meaning
and critical evaluation. The study, mnestic-intellectual activity which is the predicate
read has revealed that members of the second group is characterized by a large
number of errors when performing tasks on memorization and reproduction of 9
words (p<0.05) and test of visual retention A. Benton (p<0.001), which are usually
associated with a functional deficiency of the first and second block of the brain. The
results of electroencephalographic studies have shown that in a condition of quiet
wakefulness in the elderly there is a "shift timing" in a state of quiet wakefulness with
the frequency range of the alpha rhythm in slow-wave frequency ranges of theta and
Delta rhythms Also in subjects with high productivity reading in the background state

73



International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

of the brain is marked by the preservation of synchronized systems, including large
cellular ensembles frontal, Central, and postcentral regions of the right and left
hemispheres in the frequency bands beta-2 rhythm. This is necessary to enable
"ready" synchronized contralateral neural networks in information processing . This
feature of interhemispheric functional interactions of the individual areas of the
cerebral cortex in the elderly with high productivity read and leads to their success in
processing textual and visual (graphical) information.

OCOBEHHOCTU UBMEHEHUA 9NEKTPUYECKOWU AKTUBHOCTU CETYATKU U
cocynoB NA3HOro oHA Y KpbiC € BbISBBAHHbIM CTPENTO30TOLUMHOM
CAXAPHbIM OAUABETOM
KnouunxunHa E.M., AxankuHa E.C., FaBpunoBa C.A.

MockoBckui rocygapcTBeHHbI yHuBepcuteT umeHn M.B. JlTomoHocoBa, MockBa,
Poccusa rzhavinaekaterina@gmail.com

BBepeHue: CaxapHbin gmabet npencraBnseTr cobon rnobanbHyto npobnemy,
Tonbko B Poccum Kk 9,6 MUANMOHOB YeENIOBEK BbISIBNIEHO AaHHOe 3aboneBaHue.
dnabetnyeckas peTMHONATUA — 4YacTOe OCMOXHEeHMe caxapHoro pauaberta,
XapakTepuayloweecsi nopaxeHMem CcOCygoB ceTyaTton 0O0O0MoyYku rnasa, 4acrto
npuBogswee K cnenote. MeTtogom paHHero BbisiBNeHMst  aguabetnyeckomn
peTuHonaTum aBnsieTcs aneTpopetuHorpadusa (OPIM), koTopas no3BonseT BbISBUTb
N3MEHEHNA ceT4yaToM O0OONOYKM ewe B OOKIMHUYECKOW CTaguuM pasBuUTUs
3aboneBaHus. KnuHunyeckme npusHakm guvabeTnyeckon peTuHonaTum, Takuve Kak
obnutepaums  cocydoB, BO3HMKHOBEHME remopparuu, HeoBacKynapusauus,
HapylleHMe BEHO3HOro OTTOKa, MOsSIBNEHWEe 3KcCyaaTa, BO3MOXHO BbISBUTb Mpu
0dpTanbMOCKONMK, Np1M 3TOM BbIPaXXEHHOCTb MATONIONMYECKUX U3MEHEHUI TNAa3HOro
AHa 3aBucuT OT nokasartenen 3PI. Takum obpasom, uenbio Hawen paboTbl cTano
N3y4eHne OUHAMWUKN U3MEHEHUSI MapamMeTPOB ATIEKTPUYECKOM aKTUBHOCTU CEeTYaTKM
rnasa, a Takke COCTOSIHMS [Nas3HOro AHa Yy KpbiC B MOAENU CTPEnTO30TOLMH-
MHOYUMPOBAHHOrO  auabeTta,  COMOCTaBMEHME  BbIPAXEHHOCTU  U3MEHEHUN
napametpoB IPI 1 ohTanemockonuu.

Matepuanbl n wmetogbl: [Quaber ©Obin WHAYUMPOBaAH BHYTPUOPHOLLHOM
WHbeKUMen ctpento3oToumHa (65 mr/kr). KpbiCbl B TeY4EeHMEe BCEro 3KcnepumeHTa
Kaxgbi OeHb nonyvanu uHcynuHoTepanuio (1 E[/kr). KoHTponbHOM rpynne
BHYTPMOPIOLLIMHHO BBOAWSCSA UMTpaTHbIA Bydep. OnekTpopeTuHorpadmnsa n ocmoTp
rmasHoro AHa NpoBOAWMNUCL Nepen BBEAEHVWEM CTPEenTo30TOUMHA UKW LUTPaTHOro
Oycepa, a Takke 4yepe3 50, 58 m 66 cyTok nocne wHuumaumm guabeta. B
aHanorM4yHble CPOKM Ha rMCTONOrMyeckoe wuccnegoBaHue 3abupanacb porosuua
rnasa.

Pe3synbTatbl: Ha npoTsXeHUn BCero akCnepMMeHTa YpOBEHb caxapa B KPOBM
KpbIC OCTaBancs BbICOKMM (Bblle 25 MMOMb/N), OAHAKO He MNPOUCXOAMNO
3HAYUTENBHONO CHWXKEHUS Macchl KpbiC. 1o npeaBapuTenbHbIM - AaHHBIM, NpK
pasBMTMM amnabeta U3MEHSOTCA NapaMeTpbl 3NeKTpopeTuHorpadun, B YacTHOCTH,
CHWXeHMe amnnuTydbl b-BOMHbI, yBenMyeHne naTeHTHOCTU OTBeTa PUTMMUYECKOWN
OPI, CHWXeHue OoCUMNNATOPHbIX noTeHumanoB. [lpM ocmMoTpe rnasHoro [AgHa
HabnoganMcb NpM3Hakun, xapakTepHble Ana guabeTnyeckon peTMHonaTum, Takme Kak
MWUKPOAHEBPU3MbI, KPOBOU3NUAHUSA, HOBOOBpa3oBaHHbIe cocyabl. Takum obpasom, B
Hawen mogenu anabeta Ha YOHE MHCYNMHOTEpanuu pasBuBanacb guabertmyeckas
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peTuHonaTtusi, YTO MOATBepXaaeTca AaHHbiMM  OPI mn  odranbmockonun,
BbIpaXXEHHOCTb N3MEHEHUI NapaMeTPOB KOTOPbLIX KoppenupoBana.
Paboma noddepxxaHa Poccutickum Hay4YHbIM ¢poHOoM (2paHm Ne1615710365).

CHANGES IN RETINAL ELECTRICAL ACTIVITY AND FUNDUS VESSELS IN RAT
MODEL OF STREPTOZOTOCIN-INDUCED DIABETES
Klochikhina E.M., Akhapkina E.S., Gavrilova S.A.
Lomonosov Moscow State University, Moscow, Russia
rzhavinaekaterina@gmail.com

Introduction. Diabetes mellitus is a global problem. 9.6 million people suffer
from diabetes mellitus in Russia. Diabetic retinopathy is a frequent complication of
diabetes characterized by retinal vessel damage; it often can cause blindness.
Electroretinography (ERG) is a method of detecting diabetic retinopathy on early
preclinical stages. Clinical signs of diabetic retinopathy such as obliteration,
hemorrhage, neovascularization, venous outflow disruption and exudation can be
detected by ophthalmoscopy. The intensity of fundus pathological changes depends
on ERG data. Therefore, the aim of our research is examining the dynamics of retinal
electrical activity and fundus remodeling in rat model of streptozotocin-induced
diabetes as well as comparing the results of ophthalmoscopy and ERG.

Materials and methods. Diabetes was modelled by intraperitoneal
streptozotocin injection
(65 mg/kg). Rats during the whole experiment get insulin daily (1 U/kg). Citric buffer
was injected intraperitoneally in the control group. ERG and fundus examination were
conducted before intraperitoneal injection as well as in 50, 58 and 66 days after
initiating diabetes. Corneas were withdrawn for histological analysis at the same
days.

Results: Glucose level in all groups was high in the whole course of the
experiment (more than 25 mmol/l), nevertheless, significant decreasing rats’ weight
was not detected. According to our preliminary data, ERG parameters altered with
diabetes progression, in particular, detected the decline of b-wave amplitude, low
latency of rhythmic ERG, decrease of oscillatory potentials. Fundus examination
showed signs of diabetic retinopathy such as microaneurysms, hemorrhages,
neovascularization. Therefore, in our model of diabetes with insulin therapy, diabetic
retinopathy was detected that was confirmed by ERG and fundus examination,
results of which correlated with each other.

The study was supported by the Russian Scientific Fund (grant 161510365).
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XXUOKO®A3HbIW CUHTE3 U UCCNEAOBAHUE HOBbIX KEPAMUYECKUX
HAHOMATEPUWAIIOB
KoBanbko H.10., Kanununa M.B.%, Mopo3oBa J1.B.*, BnuHosa M.U.%,
Fann6un 0.B.% Cycnos [.H.%, lUunosa O.A.}, KpyunHuna WU.10.*

! depepanbHoe rocynapcTBeHHoe GlomkeTHOe yupexaeHve Hayku OpaeHa
Tpyaosoro KpacHoro 3Hamenn MHCTUTYT xumum cunukatos um. U.B. MpebeHwwmkoBa
PAH, CaHkT-TNeTepbypr, Poccus; > depepanbHoe rocyaapcTBeHHoe BlompkeTHoe
yupexaeHue Haykm MHCTuTyT ymtonorum PAH, CankT-lNeTtepbypr, Poccus;
*rocynapcTBeHHoe BlopkeTHOe 06pasoBaTenbHOE yUpeKaeHNe BbICLIEro
npodeccrnoHanbHoro obpasoBanus MNepsbit CaHkT-MNeTepbyprckmi
rocyapCTBEHHbIN MeANLMHCKUM YHUBEPCUTET MMeHN akagemuka W. . Naesnosa
MwuHuctepcTBa 3gpaBooxpaHeHus PO, CaHkTt-lNeTepbypr, Poccus;
kovalko.n.yu@gmail.com

Anokeng unpkoHus nprobpen 6onbLUyo NONYNsSPHOCTbL B Ka4YecTBe Matepuana
AN MMNNaHTaToOB M 3HAONPOTE30B AS11 CTOMAaTONOrMmM U OpToneamMyeckon Xmpyprm
Gnarogaps BbICOKOM MNPOYHOCTU, OWOMHEPTHOCTM U  BMOCOBMECTUMOCTU C
opraHuamomMm 4enoseka. OgHAKO OCHOBHbIMW MOCTaBLiMKaMW MaTepuarnioB MU
KOHCTpyKUumn na ZrO, asnsatTcs 3apybexHble dovpmbl n3 AnoHun, Nepmanunn, CLUA.
[Ana peanusaumm nporpaMmmbl UMMNOPTO3aMELLEHUSA B JaHHOW obractv Hamu Obina
paspaboTaHa TEXHONOMMA CMHTE3a HaHOAMCMNEPCHbIX NOPOLLKOB Ha ocHoBe t-ZrO; Ha
6a3e meToga COBMECTHOrO oOCaXaeHws ruapokcuaoB. [lo gaHHOM TexHonoruu
Nnony4yeHbl BbICOKOOMCMNEPCHbIE NMOPOLLKU-NpeKypcopbl B cucteme ZrO,-Y,03-CeO; co
cpegHUM pa3mMepoMm KpuctannutoB ~ 8 HM. [NogobpaHbl TeXHONornyeckne ycrnoBus
KOHCONUAaLmMm NOpOLLKOB-NPEKYPCOPOB AS1A NOMy4YeHUst KepaMukm Ha ocHose t-ZrO;
C pa3mepom 3epHa 60-65 HM ¢ pasnnyHom OTKpbITOM nopuctocTbio (0 — 55%).

B xoge pabot Gbina gokasaHa MHEPTHOCTb U BUMOCOBMECTMMOCTL MOMYyYEHHbIX
KepaMuyeckux MaTtepuanoB C MOMOLWbD KOMMIEKCHOr0 UCCNedoBaHUsa KX
UMTOTOKCUYHOCTM U NIMOUNBHOCTU C  UCMOMb30BAHNMEM HEOPraHMYeckux W
Buonornyecknx Xuakmx cpen. JlModunbHbIM Xapaktep noBepxHOCTU 06pasuos
KepaMunku npu B3anMOLENCTBUMU C XNOKOCTAMU CnOCOBCTBYET NOBLILEHUIO aaresvmn
6enkoB, 4YTO SBNAETCHA BaXXHbIM YCMOBMEM MPOTEKAHUA KOHTAKTHOrO OCTeoreHesa.
[oka3aHa GuocoBMeCTUMOCTb MaTepuana Ha ocHoBe t-ZrO, B ycrnoBusix in vitro c
ncnonb3oBaHmeM knetoyHon nuHun CHO-K1 (KNeTkn ssudHnKa KNTamcKoro xomsika) u
AepManbHbIx hubpobnactoB yenoseka. lNpoBegeHa oueHka 6e30NacHOCTU AaHHbIX
KepaMn4ecknx MaTepuanoB MeEOULMHCKOTO Ha3HayYeHus Mo LUTOTOKCUYECKUM,
TOKCMKOJTOTMYECKUM U CaHUTAPHO-XMMUYECKUM KPUTEPUSIM B SKCMEPMMEHTAaX in Vivo
Ha nabopaTopHbIX KpbiCax U Kponukax. PedynbTaTbl BbIMOSTHEHHbIX 3KCMEPUMEHTOB
CBUAETENbCTBYHOT 06 OTCYTCTBUM TOKCUYECKOrO BIIMSIHUSA KEpaMU4eCcKoro martepuana
Ha ocHoBe t-ZrO, Ha Msrkue TKaHW 3KCNepMMEHTarbHbIX XXMBOTHbIX B nepuog ao 200
CYTOK C MOMEHTa UMnnaHTauuu.

Paboma ebinonHasemcss npu 4Yacmu4HoU ro00epXKe rpoekma Hay4HoU
npoepammbl OXHM PAH (OX-07). Pykoeodumerb npoekma KpyduHuHa U.1O.
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LIQUID-PHASE SYNTHESIS AND INVESTIGATION OF NEW CERAMIC
MATERIALS
Kovalko N.Yu.}, Kalinina M.V.}, Morozova L.V.}, Blinova M.1.2, Galibin O.V.3,
Suslov D.N.2, Shilova O.A.}, Kruchinina I.Yu.!

! Federal State-Funded Institution of Science Order Labor Red Banner Institute of
Silicate Chemistry 1.V. Grebenshchikov RAS, St. Petersburg, Russia; * Federal State-
Funded Institution of Science Institute of Cytology RAS, St. Petersburg, Russia; *
Federal State Budgetary Educational Institution of Higher Education “Academician
I.P. Pavlov First St. Petersburg State Medical University” of the Ministry of Healthcare
of Russian Federation, Saint Petersburg, Russia; kovalko.n.yu@gmail.com

Zirconia has become very popular as an implants and prostheses material for
dentistry and orthopedic surgery due to the high strength, biocompatibility and
bioinertness with the human body. However, the main suppliers of ZrO2 materials
and constructions are Japan, Germany, USA. To implement the program of import
substitution in this field, a synthesis technology for obtaining t-ZrO2 nanopowders
based on the hydroxides co-precipitation was developed. Utilizing this technology
fine precursor powders in the system of ZrO2-Y203-CeO2 having an average
crystallite size about 8 nm were obtained. Conditions of precursor powders
consolidation were chosen in order to obtain t-ZrO2 ceramics with the grain size of
60-65 nm and different open porosity (0 - 55%).

Bioinertness and biocompatibility of the obtained ceramic materials were proved
by means of a comprehensive study of their cytotoxicity and lyophilic behavior using
inorganic and biological liquid media. The lyophilic nature of the surface of the
ceramic sample by reacting with fluids promotes adhesion of proteins that is an
important condition for contact osteogenesis occurrence. Biocompatibility of material
based on t-ZrO2 was proven under conditions in vitro using CHO-K1 cell line
(Chinese hamster ovary cells) and human dermal fibroblasts. Safety evaluation of the
obtained ceramic materials for medical purposes by cytotoxic, toxicological and
sanitary-chemical criteria was carried out in the in vivo experiments on laboratory rats
and rabbits. The results of these experiments showed no toxic effect of the ceramic
material based on zirconia on the soft tissues of experimental animals during 200
days after implantation.

The investigation is supported by partial supporting of project of scientific
program DChSM RAS (DCh-07) under the direction of project by Kruchinina l.Yu.

BIIMAHUE MMMYHOAKTUBHbIX NMPEMNAPATOB U3 TUMYCA U KOXU HA
HEWPOHO-TNIMAINBbHbLIE COOTHOLLUEHUA B TPEX CTPYKTYPAX
MO3I'A KPbIC
KptoukoBa A.B.>?, UnoszemueB A.H.%, Benosa 0.B.*, MocksuHa C.H.!
'Huy «KypyaToBckun nHctutyT», Mockea, Poccus; ’MIY umeHun M.B. INomoHocoBa,
Mocksa, Poccus; likkavolkhova@mail.ru

Bbina noctaeneHa 3agava n3yunTb BUSIHWE TPEX MMMYHOAKTUBHbIX BELLECTB
(TakTMBMH, BbICOKOMONeEKynsipHasa dpakumsa Tumyca wn K-akTMBMH) Ha HEWpPOHO-
rnuanbHble COOTHOLLEHNSA B TPEX CTPYKTYpax Mo3ra KpbicC.

B pabote Obinn 3agenctBoBaHbl 20 kpbic-camuoB Wistar. XKnMBOTHbIX
pasgenuniv Ha YeTbipe paBHble TPpynnbl, KOTOPbIM BBOAUMW crefyloline BellecTsa:
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TaKTUBWUH, BbICOKOMONEKYNAPHYIO dopakumio Tumyca, K-aktmsuH B gosmposke 0,5 MKr
Ha Kpbicy, wunn 0,4 Mr/kr BHYTPUOPIOWMHHO €XeAHEBHO B TeyeHne 5 CyTok.
KoHTponbHOM rpynne BBOAUNN OU3MNOSTOrNMYECKUIA pacTBOp. M3 n3BnevYeHHoro mosra
XMBOTHOIO WM3roTaBnuBanu cpesbl Ha ypoBHe +0,95 mMm oT OGpermbl. Cpesbl
oKpalumsanu no metoay Hucecns, ncnonb3ys B kKadecTBe KpacuTens BOAHbIN pacTBop
TUOHMHA U Kpesun-suoneta B nponopuun 1:1. Ha cpesax wuccrnegoBanu Tpu
CTPYKTYPbl: MOTOPHYIK KOpPY, UMHIYNSPHYIO KOPY W LEHTparnbHbIA  CenTyM.
BapuaunoHHble psabl COCTaBnsANM YMCNO HEMPOHOB, caTenMTHOM U cBOOOAHOM
rMun Ha eanHuuy nnowaam 95x63 um. CpaBHeHWE rpynn NPOBOLMIN MO KPUTEPUIO
ANOVA (anoctepuopHbin kputepumn duwepa).

Y XMBOTHBbIX, NOSTyYaloLMX TaKTUBKH, He BbINO NOKa3aHO 3HAYUMbIX OTIIUYUIA OT
KOHTPOSIE B TpeX WCCNefoBaHHbIX CTPYKTypax. Y J>KMBOTHbIX, MOMNyYyaroLmx
BbICOKOMOSEKYNAPHYIO dopakumnio Tumyca, 6biflo NokasaHO yMeHbLUeHue 4ucna
KNneTok cBOOOAHON rnnu, ObLLEro Ymcna rnvanbHbIX KNeTok U oblero Yncna KneTok
Ha eauvHuUy nnowaauM B UeHTpanbHOM cenTyme. Y XMBOTHbIX, nonydawowmx K-
aKTMBWH, ObINO NOKa3aHO yBefiMYeHne Yynucna KrneTtok cBo604HOM MU B LUHIYNSPHON
KOpe M YMeHbLUeHne obLLero Yncna KneTok Ha eguHuLy nnowagm B MOTOPHOM Kope.

[MonyyeHHble [faHHble MOKasanu pasnuuMe B BO3LEWCTBUMM BCeEX Tpex
nccnegyemMblx BeLeCTB Ha HEWPOHO-rnuanbHble COOTHOLLEHUS B psige CTPYKTYp
MO3ra KpbiC.

THE INFLUENCE OF THYMUS AND SKIN IMMUNOACTIVE DRUGS ON
NEURONO-GLIAL INDEX IN THREE RAT BRAIN STRUCTURES
Kryuchkova A.V.}? Inozemtsev A.N.?, Belova O.V.}, Moskvina S.N.}

INRC “Kurchatov Institute”, Moscow, Russia, 2Lomonosov Moscow State University,
Moscow, Russia

We analyzed effects of three immunoactive substances (tactivin, high-molecular
fraction of thymus, and K-activin) on the neurono-glial index in three rat brain
structures.

The experiment was run on 20 male rats Wistar. Animals were injected with the
drugs (0,5 ug on one animal, or 0,4 mg/kg) intraperitoneally for 5 days. Control
animals were injected with saline. Extracted frontal brain sections (+0,95 mm from
bregma) of rats were colored by Nissl method with thionine and cresyl-violet (1:1).
We studied three brain structures: cingulate and motor cortex, central septal nucleus.
Number of neurons, satellite and free glia per area unit 95x63 um served as the
variational series. Statistical analysis of data was performed by ANOVA (post-hoc
Fisher test).

It was found that rats treated with tactivin did not differ from the control group in
three studied structures; rats injected with high-molecular fraction of thymus showed
a reduction of free glia cell numbers, overall glia cell number and overall cell number
per area unit in central septal nucleus; and the animals injected with K-activin
showed increase of free glia cell number in cingulate cortex and reduction of overall
cell number per area unit in motor cortex.

The data obtained showed a difference in the impact of all three substances on
neuronal-glial ratios in a number of rat brain structures.
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METAMJIACTUYHOCTb CUMHAMNCOB B YCNIOBUAX OBOIrALLEHHOW U
OBEQHEHHOW CPE[lbl OBUTAHUSA. CPABHUTEJIbHbIA AHANU3
Kyapsiwosa U.B.', Fop6yHoBa A.A.?

! depepanbHoe MocyaapcTBeHHoe BlomKeTHoe yupexaeHne Hayku VIHCTUTYT
BbICLLEN HEPBHOW OEATENbHOCTU U Henpodmanonornn Poccumnckon Akagemmm Hayk,
Mocksa, Poccus,

2 MOCKOBCKMI (PU3UKO-TEXHNYECKUI MHCTUTYT (FrocyAapCTBEHHbIN YHUBEPCUTET)
dakynbTeT GUONOrMYECKON U MEOULNHCKON PU3MKM
Iv_kudryashova@mail.ru

Ha nepexumBawwmx cpesax runnokamna KpbiC MECAYHOro BO3pacTa
nuccnegoBanu  3aBUCUMOCTb  MHOYKUMM W NOAAEPXaHUS  O0SITOBPEMEHHON
noteHumaumm B none CA1 oT ypOBHS MCXOAHOW CMHANTUYECKOW aKTMBHOCTU. YacTb
XUBOTHbIX Nepeq Havyanom anekTpodn3nonorMieckoro sKkCcnepmmMmeHTa noasepranmcb
coumanbHon nsonaunn. nsa yBennyeHns CEHCOPHOro NpuToka ObIfI0 MCNOSb30BaHO
CTpODOCKONMYECKOE OCBELLEHME pa3HOM YacToTbl W ANUTENbHOCTU. BnusHue
N3MEHEHNA WHTEHCUMBHOCTM CEHCOPHOro MpuUTOoKa OueHMBann OTHOCUTENBbHO
CTaHOapTHbIX YycrnoBunh copepxaHus. LTP B runnokamne cogepxaBLlUMXCA B
CTaHOApPTHbIX YCMNOBUAX KPbIC [OCTOBEPHO 3aBuceria OT BeNIMYUHbI UCXOAHbIX
CUHaNTUYeCKNX noTeHumanoB. KoppensauuvoHHbIM aHanuad BbISBUI, 4YTO XyXe
NOTEHUMPOBANNCb HU3KOAMMIUTYAHble peakuun. Kaxgoe w3 Mcnonb3yeMblX
9KCNepuMeHTasbHbIX BO3AENUCTBUA NPUBOAUMO K CHWKEHWIO amMnnuTygbl oTBeTa B
none CA1. AHanun3 npegnonaraemMbix OEWCTBYIOLWMX (PaKTOPOB Mokasar, 4To 3ToT
3(P(PeKT 3aBUCUT HE CTOSMBKO OT U3MEHEHUS YCNOBUN CEHCOPHOrO NMPUTOKA, CKOSNbKO
OT ANUTENbHOCTU AencTByloWMX ¢aktopoB. COOTBETCTBEHHO, HM3Kas amMnnuTyaa
reHepupyembIX BbICOKOYACTOTHbIM pasgpaxeHnem noTeHuManos npuveoauna K
ocnabnenuto LTP dyHKUMA BO BCEX IKCMEPUMEHTANbHLIX rpynnax. B cooTBeTCcTBMM
C N3MEHEHMSIMU BXOAHbIX XapakTepUCTUK MUHUMarnbHoe BnusiHve Ha LTP okasbiBana
KpaTKOBPEMEHHas cBeToBasa cTumynauus. [ns toro, Ytobbl CpaBHUTL, KAk MEHSIETCSA
3aBMCUMOCTb cBoMCTB LTP oT aMnnuTyabl CMHaANTUYECKUX NOTEeHUManoB BO BpeMs
BbICOKOYACTOTHOW  CTUMynauMm  konnatepanen LWadpdgepa B Kaxgon U3
3KCNnepuMeHTasnbHbIX rpynn 6bia1 MCNONb30BaH MeToq OUNMHENHOW MHTEPMNONALMM.
[Ons cpaBHeHna ceouctB LTP B cpesax, umMewWMX WOEHTUYHbIE WCXOOHbIE
XapaKTepUCTMKK, Obl MCNONb30BaH NapHbIM ABYXBLIOOPOYHLIA TecT. OBHapyXeHo,
YTO €Cnn UCKNIYUTL (PakTop pasnuyMin B YPOBHE WCXOLHOW CUHANTUYECKOW
aktMBauuu, Bce apyrme csouctsa LTP nocne coumanbHOM m3ongaumm octaBasivchb
HEM3MEHHbIMU, a CBETOBasi CTUMYNALMSA TOM Xe ONNTENbHOCTU Jaxe yBenuymBana
npupocT. TOT e NoAaxon BbiSiBUIT 4OCTOBEPHOE YCUINEHNE NePBUYHOM NOoTeHUMauumn
nocne KpaTKOBPEMEHHOrO CBETOBOro pasgpaxeHuda. [lpegnonaraercs, u4ToO
yBENUYEHNE CEHCOPHOrO0 MNPUTOKA OKasblBaeT MNOSIOKUTENBHOE BRUSIHAE Ha
nHaykumo LTP.

MccnegoBaHne BbINOMAHEHO MpU nogdep)xke nporpammbl  «HTerpaTMBHas
doumaumonoruay» otaeneHns gusnonornyecknx Hayk PAH.
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SYNAPTIC METAPLASTICITY IN RELATION TO ENVIRONMENTAL DEFICIT OR
ENRICHMENT. COMPARATIVE ANALYSIS
Kudryashova I.V.}, Gorbunova A.A.>?

! Department of Functional Biochemistry of the Nervous System, Institute of Higher
Nervous Activity and Neurophysiology, Russian Academy of Sciences, Moscow,
Russia
2 Department of Biological and Medical Physics, Moscow Physical and Technical
Institute (State University), Dolgoprudnyi, Moscow Region, Russia
iv_kudryashova@mail.ru

The dependence of CA1 LTP induction and maintenance on the background
synaptic activity was studied in the hippocampal slices of one month-old Wistar rats.
Part of the rats was subjected to social isolation before electrophysiological
experiments. Sensory activation was performed by the flashes of light with different
time and frequency of presentation. The effects of the changes in sensory inflow
were estimated by comparing with group of rats maintained in the home cage. In the
control slices amplitude of synaptic potential evoked at the beginning of high
frequency stimulation is one of the determinants for different level of potentiation. In
particular, negative correlation revealed poor potentiation of low amplitude
responses. Before tetanization all experimental groups demonstrated significantly
decreased CA3-CAl synaptic potentials. Considering the involvement of main
factors, we conclude that the level of sensory activation itself is unlikely responsible
for the effect of synaptic depression, but rather time of experimental procedure.
Accordingly, low level of synaptic activity during high frequency stimulation produced
less LTP in all experimental groups. In accordance with the changes of input-output
functions minimal effect of LTP suppression was observed after short-term light
stimulation. To compare the relation between input-output and LTP functions in
different groups we applied the method of bilinear interpolation. Correspondingly,
between-group differences were determined by paired t-test comparing LTP in the
slices with identical background characteristics. After controlling background synaptic
activities all other features of LTP was unchanged after social deprivation, LTP was
even increased after the same time of light stimulation. In addition the results of such
analysis revealed increased early potentiation after brief light stimulation. We
conclude that sensory signals promote LTP induction in the rat hippocampus.

CPABHEHUE KITACCUDPUKATOPOB OJ1A ABTOMATUYECKOIO
PACMNO3HABAHUA SMOLIMOHANBbHbIX COCTOAHUU NO OAHHbLIM 33r
Kynukosa C.IN.

HaumoHanbHbi iccnegoBaTtenbckuii YHusepcuteT “Boicwas LLkona SkoHoMMKK”,
Mepmb, Poccuns, SPKulikova@hse.ru

Cuntaetcs, 4TO Mexay SMoumoHanbHbiM Onarononyynem 4ernoBeka M €ero
COCTOSIHUEM 3[0pOBbsi CYLLUECTBYeT TecHasi B3aMMocBA3b [1]: amoumoHanbHoe
Gnarononyuuve cnocobeTByeT YBENUYEHUIO CTPECCOYCTONYMBOCTH n
NPOAOIMKUTENBHOCTM XKM3HU, a TakkKe CHMKEHUI0 pUCKa pasBUTUS pPasfUYHbIX
3aboneBaHun. Takum 06pasom, COBOKYMHOCTb IMOLMOHAITbHbIX COCTOSIHUIN YernoBeka
MOXeT CMYXWUTb MHOMKATOPOM YPOBHS €ro NCMXONOrM4YeCcKoro 30opoBbs, YTO AenaeT
Yype3BblHaHO BaXXHbIM pa3paboTKy METOAO0B €ro MOHUTOPWHIA, KOTOpble MO Obl
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ncnonb3oBaTbcsa ANd 1) cBOEBpPEeMEHHON ANArHOCTUKM SMOLMOHASbHBIX HapyLUEHWUN;
2) BbIABNEHUA WHAMBMAOYANbHbIX ()AKTOPOB, ONpeaenstowmnx 3MOUMOHanbHoe
Gnarononyyus 4venoseka; 3) obecneveHunsa Ouonormyeckon obpaTHoOW CBA3N ANS
noabopa mMHAMBMAYaANbHbIX NPaKTUYECKUX pPeKoMeHZauui No MOBbLILEHUIO YPOBHS
3MoLMOoHarnbHOro 6naronony4yms.

CywecTtByeT 6onbwoe 4MCno MeTodoB Knaccudumkaumm 3SMOLMOHaNbHbIX
COCTOSIHAM Ha OCHOBaHWM CaMblX pPasfUYHbIX XapaKTepUCTUYECKUX MPU3HAKOB,
Bolgensemblx wun3 JO3l. pgaHHbIX. OgHako [JoO cux MNop He npoBOAUMOCH
cMcTeMaTU4eCcKoe CpaBHEHWE npeanaraeMblX peLeHnin Ha O4HUX U TeX e OaHHbIX.
B paHHoM paboTe GyaeT npoBeAeHO Takoe CpaBHEHME C UCMONb30BAHNEM OTKPbITOM
6a3bl gaHHbIx DEAP (a DAtabase for Emotion analysis using Physiological signals), B
KOTOPOM pasnuyHble 3MOLMOHAamNbHbIE COCTOSIHUA MMEKT ABYMEpPHoe onucanue [3],
NO3BOMSAS UCCNeaoBaTbh HEMpepbIBHbIM CMEKTP 3MOUMOHanbHbIX cocTosiHun. Cpeam
MeTOAoB  Knaccudukaumi  ByayT  pacCcMOTpeHbl TakMe Haubonee  LUMPOKO
ncnonb3yemble MeTofbl, Kak HauBHbIN GarecoBckun knaccudukatop (naive Bayes),
NVHENHbIN  OUCKPUMUHAHTHBLIM  aHanu3  (Linear discriminant analysis, LDA),
KBaZpaTUYHbIA ONCKPUMUHAHTHBIM aHanm3 (Quadratic discriminant analysis, QDA),
MeTo[ OonopHbIX BekTopoB (Support Vector Machine, SVM), u gp.
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COMPARISON OF CLASSIFIERS FOR AUTOMATIC RECOGNITION OF
EMOTIONAL STATES BASED ON EEG DATA
Kulikova S.P.
National Research University "Higher School of Economics"”, Perm, Russia,
SPKulikova@hse.ru

It is believed that there is a close relationship between emotional and
physiological health [1]: emotional well-being increases stress-resistance and
longevity, it also reduces the risk of various diseases. Thus, emotional states can
serve as an indicator of the emotional health level, making it extremely important to
develop methods for their monitoring that could be used for 1) timely diagnosis of
emotional disorders; 2) identification of individual factors that determine the
emotional health of an individual; 3) biofeedback and individual practical
recommendations to improve the level of emotional health.

There is a large number of classification methods for emotional states, which
are based on various characteristic features extracted from EEG data [2]. However, a
systematic comparison of the proposed solutions using the same data has not been
conducted yet. Here we will perform such a comparison using an open database
DEAP (a DAtabase for Emotion analysis using Physiological signals), in which
different emotional states have a two-dimensional description [3], allowing to explore
the continuum of emotional states. Among the classification methods we will consider
the most commonly used methods such as Naive Bayes Classifier, Linear
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Discriminant Analysis (LDA), Quadratic Discriminant Analysis (QDA), Support Vector
Machine (SVM), and others.

Literature:

1. Vodyaha SA Emotional well-being as a predictor of mental and physical
health // Vestnik SMUS 74. 2015. Ne1 (8)

2. Liberati et al. Extracting neurophysiological signals reflecting users' emotional
and affective responses to BCl use: A systematic literature review.
NeuroRehabilitation, 2015

3. Russell J. A., Pratt G. (1980). A description of the affective quality attributed
to environments. J. Pers. Soc. Psychol. 38, 311-322

BINUAHUE NENTUOA CEMAKC HA AUHAMUKY BETETATUBHOIO
conrPoBOXAEHUA PABOTbLI CEPOUA NPU MLLEMUYECKOM U
PEMNEP®Y3UNOHHOM NOBPEXOEHUA
KypenkoBa A.[l., Bonkosa [0.J1., 3anueB WU.J1., YmapoBa b.A., NaBpunosa C.A.
MockoBckui rocygapctBeHHbIn yHuBepcuteT nmeHn M.B. JlomoHocoBa, MockBa,
Poccus

Mwemnsa mMunokapaa conpoBoxgaeTcs MeTabonmyeckumn  M3MEHEHUSIMU,
OKUCNUTENBbHbLIM CTPECCOM, rMbenblo KapanoMMOLMTOB 1 (DOPMUPOBAHNEM HEKPO3a.
PenepdysnoHHas Tepanus no3BonseT yMEHbLUTb pas3Mep MNOpaXkeHUst U CHU3UTb
OCTPYHO CMepTHOCTb BornbHbIX. HO BMecCTe ¢ MOCTynneHnem Kucrnopoga B paHee
MWIEMN3NPOBAHHON TkaHM obpasytoTca cBoOOAHOpaAMKanbHble MOMEKynbl U
npoBoLMpYyeTCA BoOcnanuTenbHaa peakuus, 4YTo BedeT K penepdy3noHHOMY
NOBPEXAEHNIO MUOKapAa WM OONonHUTenbHon rmbenu kapgmomuoumtoB. Kak npu
nweMmnn, Tak 1 npu uwemunn-penepdysnm ycunmeaeTcs BblIOPOC KaTexonamumHoB,
KOTOpble BHOCAT BKMag B pa3BuTue nospexaeHus. PaHee Obino nokasaHo, 4To
nentng cemakc (pparmeHT AKTI4-7PGP) MOXeT Oka3sbiBaTb KapAMONPOTEKTOPHbLIN
a(ppekT B IKCNepuMeHTanbHOM Moenu uwemuu-penepdysnn. B  HacToswen
paboTe BHMUMaHuE yaeneHo udyyeHuto BapuabenbHocTu cepaevHoro putma (BPC),
OTpaXalLyl aKkTUBHOCTb BereTaTMBHOMW HEPBHOW CUCTEMbI, Y >KUMBOTHbIX C
HeoGpatumon uwemunen (HN) n mnwemununn-penepdysmn (UP) neson KopoHapHOM
aptepun (JIKA), a Takke BnMsiHUIO cemakca Ha BCP.

OKCnepuMeHT NpoBOAMN Ha caMuax 6enbix 6ecnopogHbix Kpbic. B mogenu HA
nepesasbiBanun JIKA, B mogenu WP apteputo nepexummanu Ha 2,5 yaca. Cemakc
BBOAMAW BHYTPMOpPoWMHHO (150 MKr/kr) yepe3 15 MuH, 2 4 15 MuH, Ha 1, 2 1 3 cyTKn
nocne OKkMo3nmn. KOHTPOsbHblE KPbICbl MNOMyyYanu AUCTUNNMPOBAHHYK Boay. Y
XMBOTHbIX OLEHUBaNM BEC U CMEPTHOCTb Ha MPOTSXKEHUN IKCNEPUMEHTA, a TaKKe
mMaccy pybua B cepaue Ha 28 cyTku nocrne wuHdapkta. K[ pernctpupoBann vy
6oapcTBylOWMX KpbiC A0 onepauumn, Ha 1, 3 u 28 cyTkm nocne WuHdapkTa.
PyHKUMOHanNbHYIO Harpysky - xonogoyto npoby (XI1) - BbINONHANN BbiCaXXUBAHUEM
XMBOTHbIX Ha Néa Ha 3 MuHyTbl. MNocne ctatnuctudeckom obpadoTkm OKIM oueHmBanu
napameTpbl pNN3, RMSSD u RRAvgSD, otpaxatwowwne Bknag nBHC n cBHC
COOTBETCTBEHHO.

Bbino nokasaHo, 4to IP n HUM cHmxaeTt obwyto BPC. B mogenn WP B rpynne,
nony4aswen cemakc, RRSD B nokoe yBenuumeancs Ha 1 v 3 CyTKM NO CpaBHEHWUIO
CO CBOMM KOHTpOSsieM 3a cyeT yBenudeHus Bknaga cBHC, a Bknag nBHC
yMmeHbLiancs go n nocrie XI. Takke B mogenn VP macca pybua OTHOCUTENbHO
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MaccCbl NeBOro xernyaoyka obiria HXe Yy KpbIC, MOMyYyaBLUMX CEMAKC MO CPABHEHUIO C
KOHTponbHbIMKU. [lpn HW cemakc yBenuumusan Bknag cBHC Ha 1,3 n 28 cyTtkw.
OTmeyeHO Takke, 4TO B 3TOW MOLENM CMEPTHOCTb Ha nepBble CYTKM nocne
onepaummn cpegun KpbiC C HU3KMMM 3HadeHussimm RMSSD 6bina Bbiwe. BBepeHue
nentTvga CemMakC He BNUANO Ha CMEPTHOCTb U AMHAaMKKY MaccCbhl KpbIC. Takum
obpasom, B mogenn VP cemakc okasbiBan KapanonpoTEKTOPHbIN 3dEKT, N0 BCEWN
BUOUMOCTM, CBA3aAHHbIN C coxpaHeHnem obuwen BPC, 3a CHET yMeHbLUEHNS BKNaa
nBHC u yBenuyeHnvem Bknaga cBHC. B mogenn HW cemakc B MeHbluen cteneHu
Bnuan Ha BPC, ogHako, yBenuunsan sknag cBHC B o6wyto BPC.

THE EFFECT OF SEMAX ON THE DYNAMICS OF VEGETATIVE SUPPORT OF
CARDIAC FUNCTION IN ISCHEMIC AND REPERFUSION INJURY
Kurenkova A.D., Volkova Y.L., Zaitsev |.L., Umarova B.A., Gavrilova S.A.
Lomonosov Moscow State University, Moscow, Russia

Myocardial ischemia is accompanied by metabolic changes, oxidative stress,
cardiomyocyte death and necrosis formation. Reperfusion therapy can reduce the
size of the lesion and reduce the patients mortality. But along with oxygen supply in
the ischemic tissue free radical molecules form and provoke inflammatory response,
which leads to reperfusion injury of the myocardium. Both ischemia and ischemia-
reperfusion release of catecholamines enhance, which contribute to the development
of injury. Previously, it was shown that peptide semax (ACTH4-7PGP) can exert
cardioprotective effect in experimental model of ischemia-reperfusion. In this paper,
we pay attention to the study of heart rate variability (HRV), which reflects the activity
of the autonomic nervous system in animals with irreversible ischemia (II) and
ischemia-reperfusion (IR) of the left coronary artery (LCA), as well as the influence of
Semax on HRV.

The experiment was performed on male albino rats. The model Il we ligate LCA,
in the model of IR artery was occluded for 2,5 hours. Semax was administered
intraperitoneally (150 mg/kg) 15 minutes, 2 hours 15 minutes, 1, 2 and 3 days after
occlusion. Control rats receiving distilled water. Animals weight and mortality were
evaluated throughout the experiment, and scar was weighed for 28 days after the
infarct. ECG in awake rats were recorded prior to surgery, on the 1, 3 and 28 hours
after infarction. Functional load - cold test (CT) - performed by placing the animals on
ice for 3 minutes. After statistical processing of the ECG we evaluated parameters
pNN3, RMSSD and RRAvgSD, reflecting the contribution of pANS and SANS
respectively.

It has been shown that IR and Il reduce the overall HRV. In the model of IR in
the group receiving semax, RRSD at rest increased for 1 and 3 days compared to
their control, due to SANS contribution increase and pANS contribution decrease
before and after CT. Also in the IR model scar weight relative to the weight of the left
ventricle in rats treated with semax was lower than in control group. In II model
semax increased sANS contribution for 1, 3 and 28 days. We also observed that the
mortality rate in the first day after surgery among the rats with low values RMSSD
was higher. Semax had no effect on mortality and the dynamics of the rats weight.

Thus, in IR model semax provided cardioprotective effect apparently associated
with the preservation of the overall HRV, by reducing contribution of pANS and
increasing contribution of SANS. The model Il semax influenced the VRS in a lesser
extent , however, increased the contribution of SANS to the overall HRV.
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W3MEHEHWE AKTUBHOCTU MbILLENA NUHUN C57BL/6 B CUCTEME
INTELLICAGE NOCHNE BO3AEUCTBUA PA3NIUYHbLIX ®AKTOPOB
KOCMUYECKOI'O NOJNETA
Ne6epneBa-leopruesckas K.B., LLlyptakoBa A.K.
"ocynapctBeHHbI HayyHbin LleHTp Poccurickon ®epnepaunmn MHCTUTYT MEOUKO-
6uonorudeckux npobnem PAH, Mockea, Poccus; kseniaGB@gmail.com,
shurtakova@gmail.com

C kaxgblM rogom 4enoBevecTBO BCe farnblue yrnybnserca B uccrnegoBaHUsaX
KocMmoca. Eule HemaBHO MexnnaHeTHble nepeneTbl Obinn ckopee (aHTaCTUKOW,
O[HaKo, cenyac Mbl BCepbe3 rosBopumM O KomnoHusauuum Mapca. lNpu nogroToske
nonetoe Hambornee OCTPO BCTaeT BOMPOC O TOM, Kakoe BIUSHME OKa3blBaloT
dakTopbl kKocMmuyeckoro noneta (PKI) Ha cnoxHble KOrHUTUBHbIE (PYHKUMK, Takue
Kak obyyeHMe M namsaTb, MOCKOSbKY MpuU AnuTenbHOM npebbiBaHMM B KOCMOCE
aKMNax OyaeT BbIHYXXAEH MPUMHMMATb BaXHble peLUeHNa U cTankueaTbCs C
HeTpuBMarbHble 3afa4yn B YCNOBUAX LUTATHOW U aBapunHon paboTtbl kopabnsa. Ecnn
BNUSIHUIO ~ MOHU3UPYIOLLLETO  U3NYyYEeHUs HA  KOTHUTUBHblIE  YHKUMM W
HenpoxmMMmmnyeckmne MeXaHU3Mbl nocesiLlaeTcs JOCTaToyHoe KONNU4ecTBO
nccnegoBaHun, TO BOMNPOC O BIUSIHUM HEBECOMOCTM Ha MOBeLEHME OCTaeTcs
OTKPbITbIM, TOrda Kak ANuTeribHoe HaxoXAeHue B YCIOBUSX HEBECOMOCTU
CKasblBaeTCs Ha MUTaHUM TOMIOBHOrO MO3ra KUCNopoaoM, YTO NpuBOAUT K
yxXyaweHuto ero paboTbl.

B kauyecTBe XMBOTHbIX B JAHHOM MCCIegOBaHNN UCMNONb30Banuch MbILLN NIMHUN
C57/6 black, XuBOTHble nogBepranncb aHTUOPTOCTAaTUYECKOMY BbIBELLUMBAHUIO
(AHOB) (LlTembepr A. C., 1992, 1997) Ha ogHy u OBe HeAenu, LEeHTPUAYrMpoBaHMIo
M UX COBMECTHOMY BO3genCcTBMio. [locne Yyero oHn nomewanucb B CUCTEMY YMHbIX
kneTok Intellicage TSE (New Bechavior, epmanuns) ana ganbHenwero HabnoaeHus
n obyyeHus. B gaHHbIX MccnefoBaHusX OUKCUPOBANUCh criefylowme napameTpbl
(4ncno v ANUTENbHOCTB): NOCELLLEHNE Yyria C MOWIKOWN, NONbITKa AOTAHYTLCA 40 BOAbI
N aKT NUTbS!, HA OCHOBE 3TUX AAHHbIX TAKXKE BbISCHANUCL NPEeAnoYTEHNS XXUBOTHLIMMN
TOro Mnn mHoro yrna. B pamkax gaHHOro goknaga paccMaTtpuBaeTcsl M3MEHEHME
NMOCYTOYHOM U O6LEeNn aKTMBHOCTU XMBOTHbIX B cucteme Intellicage, a Tak xe
N3MEHEHNE NX NPEANOYTEHNIA PA3ITNYHbIX YITIOB NMUTbLA.

Mo pesynbTaTam HaWMX WUCCREAOBAHUA MOXHO 3akfiyuTb, 4YTO nocne
BbIBELLUMBAHUS Y XNBOTHbLIX BO3pacTaeT TPEBOXHOCTb M MMMNYNbCUBHOCTbL, TaK Kak y
XMBOTHbIX nocrne AHOB 3HaunTenbHO yMeHbluaeTca obuiee 4ucno noaxodoB K
nousikam MO CPaBHEHUK C KOHTporiem, Gonbliee 4ncrno NoaxOAO0B COBEPLUEHO B
nepBbI OeHb HaXOXAeHWs1 B HOBOW cpede. o pesynbTatam aHanuaa npeanodTeHnn
MOXHO CKasaTb, YTO Yy 93KCMEPUMEHTasnbHbIX [PYNn MOSBASETCA CTepeoTunus
nosegeHus. Kpome TOro, no pesynbTatam CpaBHEHUS KOMOWHWMPOBAHHOMO
Bo3genctBus M AHOB, MOXHO npennonoXxuTb, YTO COBMECTHO OHM obnagatoT
aHTaroHUCTUYECKNM 3G EKTOM.

Paboma noddepxaHa epaHmamu PODPU 15-04-03569 u 15-04-02005.

ACTIVITY CHANGING IN INTELLICAGE SYSTEM AFTER INFLYENCE DIFFER
SPACE FLY FACTORS OF MICE C57BL/6 LINE
Lebedeva-Georgievskaya K.B., Shurtakova A.K.

State Science Center Russian Federation — Institute of Biomedical Problems RAS,

Moscow, Russia, kseniaGB@gmail.com, shurtakova@mail.ru
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Human race to continue the exploration of the deep space. Recently long-
distance flights were just an imagination, but now we have a real plan to colonize
Mars. During long-term space flight astronauts need to make important decisions and
to decide non-trivial task in terms of regular and emergency operations of the
spacecraft. As we prepare for space flight, there is a very significant problem, the
impact of space flight factors (SFF) on composite cognitive functions such as
learning and memory. There are a sufficient number of studies dedicated to the
influence of ionizing radiation on cognitive function and neurochemical mechanisms,
but deficiency studies considered the effect of weightlessness on the behavior. The
influence of weightlessness leads to the brain feeding oxygen, which leads to a
deterioration of brain function.

The subjects were C57/6 BL mice incurred to antiorthostatic hypokinesia (AH)
(Shtemberg A. C., 1992, 1997) during one and two weeks, centrifugation and their
combined effects. Then mice were placed in the smart cell IntelliCage TSE (New
Bechavior, Germany) to follow-up and training. In these studies, the following
parameters were recorded (number and duration): visit the corner of drinker, try to
drink and act of drinking water on the basis of these data we founded the preferences
of animals of a particular corner. This report examines the changing the daily and the
total activity of animals in the IntelliCage system, and the changing the selection of
different corners of drinking.

The results indicate that after antiorthostatic hypokinesia anxiety and impulsivity
of animals increased since significantly reduced the total number of approaches for
drinkers amongst animals with AH as compared to control animals. At the first day in
the Cage It had the highest number of approaches to drinkers. The results of
preference analysis indicate that in the experimental group appears behavioral
stereotypes. Furthermore, by comparing the combined affects from centrifugation
and AH with antiorthostatic hypokinesia, we can assume that centrifugation and AH
have an antagonistic effect.

This work supported by the RFBR grants 15-04-03569 and 15-04-02005.

BIIMAHUE KAPBEHOKCOJIOHA HA USBMEHEHUE MO3IroBOIro KPOBOTOKA B
OBJIACTU OYATIA UHCYIJIbTA U NEHYMBPbI NP1 MOOEJIUPOBAHUN
MWLEMUUN B HEOKOPTEKCE KPbIC
NoruHoBa H.A., NaHoB H.B., MNotexnHa A.A., KocuubiH H.C., CBnHoB M.M.
OIBYH NHCTUTYT BbICLLEN HEPBHOW AEATENBHOCTU N Henpodmanonornn PAH,
Mocksa, Poccus; nadinvnd@yandex.ru

Kap6GeHoKconoH — 6rnokaTop LWeneBbiX KOHTaKTOB, KOTOPbIA MCMONb3yT Ans
N3y4YeHUs1 PONIN KOHHEKCMHOB B NaToreHe3e pasfvyHbIX HapyLUeHWU OesATeNbHOCTU
HEpPBHOMW CWUCTEMbI, B YacCTHOCTM, MWWeMuMM Mo3ra. B  MHoroumcneHHbix
nccneaoBaHusaX nokasaHo, YTo BBeAeHne KapOGeHOKCOomnoHa A0 UWEeMUM NPUBOAUT K
YMEHbLUEHUIO pa3MepoB oyara UWEeMUYEecKoro WHcynbTa. [peanonaraeTcs, 4TO
MexaHM3M OelcTBUS kapOeHOKCONoHa MOXET ObiTb KakK NpsiMbIM (Yepes3 AeicTBMe Ha
KOHHEKCUHbI), Tak 1 OnocpeAoBaHHbIM (Yepe3 MUHEPaNoKOPTUKOMAHbIE peLenTopbl).
Llenb gaHHOro uccrnenoBaHWsi 3akndanacb B M3yYeHWWM BIUSIHUS OLHOKPATHOMO
BHYTPMBEHHOIO BBeAEHUS1 kapbGeHokconoHa Yyepe3 30 MUHYT nocne MoaenupoBaHust
MWEMUM Ha M3MEHEHME MO3roBOro KpOBOTOKa Yepe3 1 yac, 2 yaca u 3 yaca nocne
NwemMnn.
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Onepauuto npoBoannuM Ha 6 kpbicax camuax nuHum Buctap (m=300r). B
KayecTBe Hapko3a mcnonb3oBanu 8% pacTtBop xnopanruaparta, KoTopbii BBOAUN B
no3se 400mr/kr. Ansa mogenMpoBaHns UWEMUK U peErnMcTpaumm Mo3roBoro KpoBoToka y
XMBOTHbIX Hag HeokopTekcom (bperma: ot -2,5mMm go -5,5MMm) MCTOHYanu KoCTb,
3aTeM NpOBOAMN 3aNUCb KPOBOTOKA B TPEX Toukax (bperma: -3mm, -4Mm, 1 -5mm,
oHOBasi 3anucb), MCMNOMb3ysi METOA NasepHOW AO0NMMepoBCKON NOyMeTpun C
NMOMOLLbIO npubopa JIAKK-02 (HMM «J1laamay, Mocksa, Poccus).
MpooormknTenbHOCTb KaXkgon 3anmcu coctaeBndana 8 MuHyT. 3acBeTKy nasepom
MOLLHOCTbIO 1,2|v|BT/|v||v|2 NpoBOAVMAN HaA LEHTPOM nonydeHHon nnowanku (bperma:
-4MM) B TeyeHne 2-X MUHYT, C 3Tou uenbto 3a 10 MUHYT OO 3acBeTKM BBOAWUNU
Kpacutenb 6eHran pososbin (Sigma Aldrich). [Mocne npoBeaeHHOM 3acBETKU
KPOBOTOK NMOBTOPHO pernctpupoBanu Yyepes 1 4ac, 2 yaca un 3 4aca nocrne nwemmn B
oyare MHCyInbTa, pocTpanbHee U KayganbHee Ha 1MM OT ovara. Y 4 KpbiC U3 6-Tu
yepe3 30 MMHYT nocne 3acBeTKM BHYTPMBEHHO BBOAWNKM OnokaTop LeneBbIX
KOHTAKTOB KapbeHOKCOMNoH B Ao3e 1mr/kr. Pernctpaumio n nonyyvyeHne nepBUYHbIX
AaHHbIX MPOU3BOAWMAN, WUCMONb3ys MporpaMmMmy Ans permcrtpaumm KpoBoToka LDF
2.2509 (HMM «Jlasama», MockBa, Poccus). AHanumsanpoBanu cpegHee
apudpmeTmyeckoe nepdysnm TKaHu.

BBeneHne kapbGeHOKCOMNOHa XXMBOTHBIM, Y KOTOPbLIX MOAENMPOBann MLWEMMUIO,
NPUBOAWIIO K YBENMYEHUIO CpeaHero apudmeTndeckoro nepdysnmn TkaHm yepes 1 n
2 yaca nocne vwemun Ha 124,1% n 56,6% COOTBETCTBEHHO, HO PE3KOMY CHUXKEHMIO
yepes3 3 yaca nocne nwemun Ha 30,9% nNo cpaBHEHUIO C XNBOTHbIMU 6e3 BBEAEHUSA
KapbeHokconoHa. B obnactu neHymbpbl, pacnonoxeHHon Ha 1 MM pocTpanbHee
ovara WHcynbTa, Npy BBeaeHnn kapbeHokconoHa Yepes 1, 2 n 3 yaca NpoMcxoanno
CHMWXeHue kpoBoToka Ha 15,7%, 1,3% u 33,5% cooTtBeTcTBEHHO. B obGnactu
NeHymOpbl, pacnofioXXeHHoOW Ha 1 MM KayganbHee ovara MHCynbTa, BBEAEHWE
KapbeHOKCONoHa NPUBOAMMO K CHWXEHUO nokasatens Ha 4,7%, 41,8% wn 13,2%
yepe3 1, 2 n 3 Yaca COOTBETCTBEHHO.

Taknum obpasom, BBeaeHne kapbeHokconoHa yepe3 30 MUMHYT nocne uwemum
MO3ra npuBOAWUIIO K YBENUYEHUIO CpefHEen BenuYuHbl Nepdy3nn TKaHW B ouvare
MHCYNbTa, HO CHWXXEHUIO 3TOro nokasaTens B o6nacty neHymopbi.

INFLUENCE OF CARBENOXOLONE ON THE CEREBRAL BLOOD FLOW IN THE
CORE AND PENUMBRA AFTER ISCHEMIA IN THE NEOCORTEX OF RATS
Loginova N.A., Panov N.V., Potekhina A.A., Kositsyn N.S., Svinov M.M.
Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia;
nadinvnd@yandex.ru

Carbenoxolone (CBX) — is a blocker of gap junction, which used to investigate
the role of connexins in pathogenesis of different neurological disturbance, including
cerebral ischemia. In numerous researches it was shown that CBX injection before
ischemia had resulted in decrease the size of ischemic core. It is expected that
mechanism of action of CBX could be direct (through connexins) or indirect (through
mineralocorticoid receptors). The aim of this study was to investigate influence of
single intravenous injection of CBX 30 minutes after producing ischemia on the
alteration of cerebral blood flow in 1 hour, 2 hours and 3 hours after ischemia.

The operation was made on 6 male Wistar rats (m=300g). Rats were narcotized
under 8% chloral hydrate (Sigma Aldrich) in dose 400mg/kg. For production of
ischemia and registration of cerebral blood flow the bone above neocortex
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(Bregma: -2,5mm...-5,5mm) was made thinner, and blood flow was measured in
three points (Bregma=-3mm, -4mm, -5mm — baseline flow), using the method of laser
Doppler flowmetry through the apparatus LAKK-02 (“Lazma”, Moscow, Russia).
Duration of each record was 8 minutes. Lightning with laser (power 1,2mW/mm?) was
produced above the center of made area (Bregma: -4mm) during 2 minutes. The dye
bengal rose (Sigma Aldrich, dose 1mg/kg) was injected 10 minutes before lightning.
After ischemia, the blood flow was measured in 1 hour, 2 hours and 3 hours in the
core and penumbra. In 4 rats carbenoxolone was injected intravenously 30 minutes
after ischemia (in dose 1mg/kg). The measurement of blood flow and receiving of
data were made using program for registration of blood flow LDF 2.2.509 (“Lazma”,
Moscow, Russia). Mean of tissue perfusion was analyzed.

Injection of carbenoxolone was lead to increase of mean tissue perfusion in 1
hour and 2 hours after ischemia by 124,1% and 56,6% respectively, but decrease in
3 hour after ischemia by 30,9% compared with animals after CBX injection. In
penumbra (1mm before core) CBX decreased blood flow by 15,7%, 1,3% and 33,5%
respectively. In penumbra (Imm after core) CBX decreased blood flow by 4,7%,
41,8% and 13,2% at 1, 2 and 3 hour respectively.

Thus, CBX injection 30 minutes after cerebral ischemia was caused to increase
of mean perfusion in core, but decrease this parameter in penumbra.

BNUAHUE MEJNTATOHUHA HA POCT U MHAYKUUIO ANPPEPEHLMPOBKU
KNETOK OCTPOIO MMEJTIOUOHOIO NNIEMKO3A (HL60)
NomoBckuit A.N.'?, ®apees P.C.', BabypuHa 0.J1.}, Ko6sikoBa M.WU.'2,
AkatoB B.C.%, KpecTuHuna O.B.*

'denepanbHoe rocynapcTBeHHoe GompKeTHOe yupexaeHne Hayku VHCTUTYT
TeopeTunyeckon n JkcnepnmeHTansHon buodunankmn Poccuiickon Akagemun Hayk,
MywmHo142290 MywmHo, Mockosckor 06n.; dakc: (4967)33-0553,
Lomovskyalex@gmail.com; 2TyLLMHCKWIA FOCYyAapCTBEHHbI €CTECTBEHHO-HAYYHbIi
WHCTUTYT

B HacTosiwee Bpemsi pakoBble 3abofieBaHMs CUHUTAKOTCS BaKHOM Mpobriemon
3[0pOBbS MOAEN B pa3BUTbIX N pasBMBaOLMXCA cTpaHax. MHorne atuonornyeckue
dakTopbl, BKMAOYass reHeTM4Yeckne, ropMoOHasribHble, WMMYHHbIE W  Apyrue
npegnonaralTcs  Kak akTtopbl pa3Butus paka. [lpobnema 60pbbbl €O
3110Ka4YeCTBEHHbIMW  HOBOOOpas3oBaHWAMM  SBRSieTCA  ogHOM  Ku3  Haubonee
aKkTyanbHbIX B MeAuuUWHEe, NO3TOMY BCE MCCnefoBaHUA B 3TOM 006MnacTn OOSMKHbI
ObITb HanpasneHbl Ha MOUCK HOBLIX NpenapaToB HEO6XOANMbIX NPeSOTBPaTUTbL POCT
n obpasoBaHue pakoBbix onyxonien. CyLlecTBYIOT AOKa3aTenbCTBa aHTMPAKOBOroO
AENCTBUS MenaToOHMHA B pasfnyHbIX TUNaxX pakoBbIX KNeTok. MenaToHuH sBnsieTcs
nNpon3BoAHbIM OMOreHHOro amuMHa - CepoOTOHMHA, KOTOpbIA B CBOK OYepenpb
CUHTE3NPYETCA W3 aMUHOKMUCNOTbLI TpuntodaHa. MenaTtoHWH cekpeTupyeTcs
LUMLLIKOBUAHOW >Xene3om u ApyrMMu TKaHaMW. B kneTke mMenaTtoHWH yyacTByeT B
perynsauun nponudepaunen n agndgepeHumposkn. CylecTByOT AoKasaTenbCcTBa
aHTunponudepaTUBHON, aHTUOKCUAAHTHON U UMMYHOCTUMYIUPYHOLWEN aKTUBHOCTU
MernaToHMHa. AHOMarnbHble YPOBHU MeNaToOHWHA Yy pakoBbIX BOSbHbLIX, MOKa3bIBAKOT,
YTO €ro MOXHO cuYUTaTb (PU3NOSIOrMYECKMM OHKOCTaTUYeCKMM BellecTBoM. B
HacTosiwen paboTe ObLINO MCCNEdoBaHO BIMSAHWME MenaToHMHa Ha pocT U
AnddepeHLMpPOBKY KNeToKk OocTporo muenougHoro neunkosa (HL60). bBbino
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obOHapyXeHO, 4YTO MenaToOHMH Mpu KoHueHTpauum 1 MM 3amegnsn pocT KNeTok
NpnbnuantTenbHO B 4 pasa, TOPMO3UI KMNETOYHYK nponudepaumto 1 ysenuymaan
anddepeHLMpoBKY KNeTok  OCTpOro MWENONAHOro nenkosa (HL60).
TpaHcnokaTopHbii 6enok (TSPO) akcnpeccupyeTcs B pasnU4YHbIX TUMAX pPakoBbIX
KneTkax W wurpaeT KAYEBYHD pOSfib B POCTE pakoBbiX KNeTok. B Hactoswem
nccnegoBaHMm Mbl npoeepunu cogepkaHne TSPO B KNeTOYHbIX fM3aTax OCTPOro
muenoungHoro nenkosa (HL60). B pesynbtate npoBefeHHOro mccnenosaHusi 6bino
oBHapyXeHo, YTO MenaToHUH cHXan cogepxaHne TSPO B uccnegyemblx KneTkax.
Paboma noddepxaHa epaHmom POOU NeNe16-04-00927, 17-04-00747 u
mezaepaHmom lNpasumernbcmea Poccutickoli ®edepavuu Ne14.250.0028.

THE EFFECT OF MELATONIN ON THE GROWTH AND THE INDUCTION OF
DIFFERENTIATION OF ACUTE MYELOID LEUKEMIA CELLS (HL60)
Lomovsky A.l.}% Fadeev R.S'., Baburina Yu.L.} Kobyakova M.1.%%, Akatov V.S.%,
Krestinina O.V.!

!Institute of Theoretical and Experimental Biophysics RAS, Pushchino, Moscow
region, Russia,

?Pushchino State Natural Science Institute, Pushchino, Moscow region, Russia

Currently, cancer is considered an important public health problem in both
developed and developing countries. Many etiologic factors, including genetic,
hormonal, immune and other putative factors like cancer. The problem of fight
against cancer is one of the most urgent in medicine, so all research in this area
should be directed to the search for new drugs needed to prevent the growth and
formation of cancerous tumors. There is evidence of anticancer action of melatonin in
various types of cancer cells. Melatonin is a biogenic amine derivative - serotonin,
which in turn is synthesized from the amino acid tryptophan. The pineal gland and
other tissues secrete melatonin. In the cell, melatonin is involved in the regulation of
cell proliferation and differentiation. There is evidence anti-proliferative, antioxidant
and immunostimulatory activity of melatonin. Abnormal levels of melatonin in cancer
patients suggest that it may be considered physiological onkostatic substance. In the
present work we studied the effect of melatonin on the growth and cell differentiation
of acute myeloid leukemia cells (HL60). It has been found that melatonin at
concentrations of 1 mM slowed cell growth in approximately 4-fold, inhibited cell
proliferation and increased cell differentiation of acute myeloid leukemia cells (HL60).
Translocator protein (TSPO) is expressed in various types of cancer cells and plays a
key role in the growth of cancer cells. In the present study, we tested TSPO content
in cell lysates of acute myeloid leukemia (HL60). In the result of investigation, we
obtained that melatonin reduced TSPO content in investigated cells.

The study was supported by grant RFBR NeNe16-04-00927, 17-04-00747 and
mega-grant of the Government of the Russian Federation Ne14.250.0028.
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OTCPOYEHHbI/ AEBKOT CUMNTOMATUYECKON CTAOUU FUS-
MPOTENHOMATUN Y TPAHCIEHHbIX MbILLEN NOQ AEUCTBUEM
NMPENAPATA OUMEBOH
ManbueB A.B.%, Buxapesa E.A., INbicukoBa E.A.",

BpoHoBuukuit E.B.%, YcTioroB A.A.

'denepanbHoe rocynapcTBeHHoe GomKeTHOe yupexaeHue Hayku VHCTUTYT
JoM3MONOrNYEeCcKn akTUBHbIX BeLLLeCTB Poccunckon akagemum Hayk, r. YepHorosnoBka,
Poccus, “maltsevandro@mail.ru

HapyweHue ¢yHkumm Genka FUS npuBoauT K NOpaxeHuio OBUraTenbHbIX
HenpoHoB (FUS-npoTenHonatvsi) wn pas3utuio  BOKOBOrO amMumoTpoU4ecKoro
cknepo3a (BAC). C uenbio u3ydyeHus moaynupytowero addekrta npenapaTta
OnmeboHa Ha FUS-npoTenHonaTtuio Gbin NpoBeAEH aHanM3 ero BNUSHUA Ha AedtoT
cumnTomatndeckon cragum y [FUS 1-513] mblwen M guMHaAMUKY Mporpeccun B
TepMuUHanbHyto ctaguio. B paboTe ucnonb3oBaHbl camubl IMHUM Mblwen [FUS 1-
513] Ha reHeTudyeckoM ¢oHe CD1. [leTeKkumto TpaHCreHHOW KacceTbl MPOBOAUNU
MeTOoAOM KoHBeHumMoHanbHon MLUP. OnbiTHaa rpynna mbiwen nonydana Aume6oH,
pacTBOPEHHLIM B NTbEBOM Boae, ad libitum, na pacdeta 11 Mr/kr B CyTKn, Ha4mHas ¢
35 pgHA nocne poxaenusa. Ha TepMmmHanbHom ctagum 3aboneBaHnsi OCyLLECTBNANN
3abop Bmonornyeckoro matepuana ang natorncTorormyecknx nccrnegoBaHun . beino
YCTaAHOBMEHO, 4TO aAMWHUCTpUpoBaHne [nmeboHa NO3BONSAN0 CTaTUCTUYECKN
AOCTOBEPHO OTCPOUNTL AEOIOT KITMHNUYECKNX CUMNTOMOB HeupoaereHepaTme HOro
npouecca. CpegHuin BO3pacT perncTpauun nepBbiX MNPU3HAKOB Mepexoaa
NpecumMnToMaTM4YeCcKon CTagmMm B CUMNTOMATUYECKYIO B OMbITHOW Ipynne »XMBOTHbIX
(n=28) coctaBun 127,6 + 4,6 gHen, Toraa Kak B koOHTponbHon 110,6 £ 4,2 aHa (n=25).
Mpn aToM He ObINO 3adMKCUMPOBAHO BNUSIHWME MpernapaTa Ha CUMNTOMATU4ECKOM
atane: [AnmeboH He M3MeHANn OuHaMuKy nporpeccun 3aboneBaHus U nepexon B
TepMuUHanbHyto ctaguto. MNonyvyeHHble pesynbTaTbl AT OCHOBaHMSA paccMaTpuBaTtb
oTedecTBeHHbIN npenapaT [AumeboH B KayecTBe BO3MOXHOMO KOMMOHEHTa Ans
pa3paboTkM KOMMMEKCHOM naToreHeTudeckom tepanum BAC.

lNpoekm 6bin ebirofiHeH npu ¢huHaHcoeol noddepxke Pocculickoeo ¢hoHOa
yHOameHmarnbHbIx uccrnedosaHutli Ne16-04-01089.

DIMEBON DELAYS THE ONSET OF SYMPTOMS OF FUS-PROTEINOPATHY IN
TRANSGENIC MICE
Maltsev A.V.}, Vikhareva E.A.Y, Lysikova E.A.",
Bronovitsky E.V.}, Ustyugov A.A.}
YInstiute of Physiologically Active Compounds of Russian Academy of Sciences,
Chernogolovka, Russia
" maltsevandro@mail.ru

Aggregation of aberrant FUS protein leads to motor neuron lesions (FUS-
proteinopathy) and attributed as a major causal factor in amyotrophic lateral sclerosis
(ALS). To study the modulating effect of Dimebon on the FUS- proteinopathy we
performed analysis of its impact on the debut of the symptomatic stage of transgenic
[FUS 1-513] mice as well as analyzed disease dynamics in the terminal stage. We
used male mice [FUS 1-513] on the CD1 background. Transgene was detected by
conventional PCR. The experimental group received Dimebon in drinking water, ad
libitum, at dose of 11 mg/kg per day, beginning 35 days after birth. At the terminal
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stage of the disease we collected neuronal tissues for histopathological studies. It
was found that administration of Dimebon statistically postponed the debut of clinical
symptoms of the neurodegenerative process. The average age of animals with
registered signs of transition from the presymptomatic to the symptomatic stage in
the experimental group (n = 28) was 127.6 + 4.6 days, whereas in the control 110.6 +
4.2 days (n = 25). Yet, Dimebon does not show any effect on symptomatic animals: it
did not change the dynamics of the disease progression nor the transition to the
terminal phase. These results provide grounds to consider Dimebon as a possible
component for the development of complex pathogenetic treatment of ALS.
Study is supported by Russian Foundation for Basic Research #16-04-01089.

HEWPOMPOTEKTOPHASA POJIb ®PATMEHTA 3KCTPAKINETOYHOIO
PELIENTOPA RAGE B BONE3HU ANbLEMMEPA
HectepoBa WU.B.?, TatapHukoBa O.I.}, CamoxuH A.H.', Hekpacos MN.B.}?,
BonbnuHa 0.M.%, Kopoes [1.0., Bo6koBa H.B.*
! depepanbHoe rocynapcTBeHHoe OlomKeTHoe yupexaeHue Haykm  MHCTUTYT
ouodcomsmkn knetkm PAH, [MywwuHo, Poccus; 2 MocKoBCKMiA rocygapCTBEHHbIN
yHuBepcutetr umeHn M. B. JlomoHocoBa, MockBa, Poccus; 3 depeparnecHoe
rocygapcTBeHHOe OropKeTHOe ydpexaeHne Haykm WIHCTUTYT ©BuoopraHuveckomn
xummmn PAH, Mocksa, Poccus; olga.psn@mail.ru

Peuentop KOHEYHbIX npoAaykToB rnuko3unumpoBaHna (RAGE) — uneH
cynepcemencTsa UMMYHOrnobynnHOB, 3a4eCTBOBAHHbIA BO MHOMMX MaTONoOrmsax
TakMx Kak guabet, HempoaereHepauusi, Bknoyas u 6onesHb Anburenimepa (BA).
OpgHako WM3BECTHO, 4YTO €ro BHEKNEeTOYHbIn AoMeH, Oyayun HecBsA3aHHbIM C
mMembpaHon, npeacraBndeT pactsopumyto gopmy (SRAGE) n cnocobeH okasbiBaTb
HeMponpoTekTuBHOe Aencteme npu BA nytem cBssbiBaHus ¢ 6eta-amunongom (AB)
B MO3re Unv KpOBSIHOM pYycre, YTO NPMBOAMUT K YMEHbLUEHUIO B3aumoaenctaunsa AR ¢
membpaHHbiM RAGE [1].

Mbl cMHTe3upoBanu 8 NnenTuaHbIX parMeHToB, COOTBETCTBYHOLLUX CBOBOAHBLIM
neTnsaM BHEKNeTOYHoro gomMmeHa Mornekynsl RAGE. U3 Bcex WHTpaHasarnbHO
BBEAEHHbIX NenTnaoB Tonbko dparmMeHT RAGE (60-76) BoccTtaHaBnuBan namsitb
onbgakTtopHo 6ynbbakToMmpoBaHHbix (OB3) Mbiwen — mMoaenu cnopaguyeckomn
dopmbl BA [2]. YTOoGbI Hantu OB3 y4acTok, oTBevawwWwmin 3a TepaneBTUYECKUN
apekT, ObINO CUHTE3NPOBAHO 5 YKOPOYEHHbIX PparMeHTOB 3TOro nenTuaa.
Hanbonbliytio NPOTEKTUBHYIO aKTMBHOCTb MPOSIBUN MOMHOpasMepHbin nentug (60-
76), 4TO OTpasunoCb B YMy4yllEHMM KaK NaMsTW, TaKk U B CHWKEHUN TaKnUX
NaTosiorMyeckUx peakumn B HeuWpoHax Kak Kapuoruvsnc, UUTONU3, TMUKHO3 W
BaKyosniM3aums.

Mpn wHTpaHasanbHOM BBeAEeHUM MeyeHoro adanora nentuga Flu-(60-76)
npoHukan B Mmo3r OB3 Mblwen n nokanuasosarsncs B runnokamne, TeMnopanbHOn Kope
M CEepOTOHMHCUHTEe3upylweM sape wBa. Bsaumopgencteue  doparmeHTa,
nposisnBLLMMCS B konokanusaumn RAGE (60-76) ¢ AB, 6b1510 NpOAEMOHCTPUPOBAHO
B MMMYHOMMCTOXUMUYECKOM MCCredoBaHUN Ha cpe3ax Mo3ra TPaHCreHHbIX MbILeNn
5XFAD ¢ wucnonb3oBaHMeM aHTuTen npotuB AR n dryopecueHTHOMEYEHHOro
pparmeHta Flu-RAGE (60-76). Takum o6pa3om, nNOMyYeHHble  AaHHble
CBMAETENLCTBYIOT O TOM, YTO nNenTug, cooTBeTcTBytowmin oparmeHTy RAGE (60-76)
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MOXET CTaTb OCHOBOW Ans pa3paboTkm nekapCTBEHHbIX NpenapaTtoB Ans Tepanuu
6onesHn AnbLrenmepa, CHXasa ypoBeHb BHEKITETOYHOrO AR.

Lntnpyemas nutepartypa

1. Walker D., et al., Receptor for advanced glycation endproduct modulators: a
new therapeutic target in Alzheimer’s disease. Expert Opin. Investig. Drugs. 2014. V.
24(4)

2. Volpina O., et al.,Fragment of Receptor for Advanced Glycation End Products
Improves Memory State in a Model of Alzheimer's Disease. Bioorg Khim. 2015 Nov-
Dec;41(6):709-16.

Paboma noddepxxaHa epaHmom PO PU Ne15-04-01360.

NEUROPROTECTIVE ROLE OF EXTRACELLULAR RAGE
RECEPTOR FRAGMENT IN ALZHEIMER’S DISEASE
Nesterova I.V.}, Tatarnikova 0.G.}, Samokhin A.N.%, Nekrasov P.V.1?,
Volpina O.M.3, Koroev D.O.%, Bobkova N.V.}
! Institute of Cell Biophysics, Russian Academy of Sciences, Pushchino, Russia; ?
Lomonosov Moscow State University, Moscow, Russia; * Institute of Bioorganic
Chemistry, Russian Academy of Sciences, Moscow, Russia; olga.psn@mail.ru

The receptor for advanced glycation end products (RAGE) is a member of the
immunoglobulin protein superfamily involved in many pathologies such as diabetes,
neurodegeneration, including Alzheimer's disease (AD). However, it is known that its
extracellular fragment, which lacks the transmembrane domains, being unbound with
the membrane, is a soluble form (SRAGE) and able to show a neuroprotective effect
in AD by binding to beta-amyloid (AB) in the brain or the bloodstream, which reduces
the interaction of AR with membrane RAGE [1].

We synthesized 8 peptide fragments corresponding to free loops of the RAGE
extracellular domain. Among all intranasally administered peptides only the fragment
RAGE (60-76) restored the memory of olfactory bulbectomized (OBE) mice — model
of sporadic AD [2]. To find the site responsible for the therapeutic effect, 5 shortened
fragments of this peptide were synthesized. It was found that only the intranasal
administrated N-terminal part of the molecule of RAGE showed a positive effect on
the memory of OBE animals. The full-length peptide (60-76) showed the greatest
protective activity, which was reflected in the improvement of memory and reduction
of pathological reactions in neurons such as karyolysis, cytolysis, pyknosis and
vacuolization. Intranasal administrated labeled analogue (Flu-peptide (60-76))
penetrated into the brain of OBE mice and was localized in the hippocampus,
temporal cortex, and serotonin-synthesizing dorsal raphe nucleus.

The interaction of the RAGE (60-76) fragment with AR was demonstrated in
transgenic 6-month-old 5XFAD mice which daily for 3 weeks were administered the
peptide. Immunohistochemical staining of brain slices using anti-AB antibodies and
the fluorescent-labeled Flu-RAGE fragment (60-76) showed close colocalization,
suggesting the interaction of the RAGE (60-76) fragment with Ap.

Thus, the obtained data indicate that the peptide corresponding to the fragment
of RAGE (60-76) can be the basis for the development of drugs for the treatment of
Alzheimer's disease by reducing levels of extracellular AB.
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HEWPOBOCNANEHUE NPU MAPIAHLLEEBOW SHLE®ANONATUN
O6namckas U.C.>%, MecTtepeBa H.C."?, CkomapoxoBa E.A.%,
Kpuukas [.B.%, Kapnenko M.H.}?

'OIrBEHY «MHCTUTYT aKcnepuMeHTanbHoM MeanUuHbl», CaHkT-MeTepbypr, Poccus
CaHkT-MeTepbyprekuii nonutexHuyeckuin yHusepceuteT Metpa Benukoro, CaHKT-
MeTepbypr, Poccusa
[.S.Oblamskaya@mail.ru

Mapraney (Mn) — acceHuManbHbiA 3NEMEHT, OAHAKO NPW NOCTYNMeHun B
opraHum3Mm B o3ax, npeBbiwarowmx HopMmbl BO3, oH HakannueaeTcs B KneTkax Moara
N Bbi3blBaeT HapylweHus paboTbl cucteMbl 6GasanbHbIX raHrnues; pa3BUBaeTCH
MapraHueBas 9aHuedanonatva. YaaneHme WUCTOMHMKA Mn  He npumBOAUT K
BOCCTaAHOBMNEHWNIO PYHKLMA. TOYHOTO MexaHM3Ma pasBuUTUSA JaHHOMo BMAa NaTtonormm
A0 cux nop He BbisBrneHo. OCHOBHOM rMNOTe30M SABMSieTCa npeanonoxeHuve oo
MHALUMaUMM B OTBET HA  WHTOKCMKALMIO  MapraHuem  HEKOHTPONMpyemoro
BocnanutensHoro npouecca B LUHC ¢ naBuHooGpasHom camonoadepkuBaroLiencs
akTMBaumen MUKpOrnmnanbHbIX KNeTOK U acTpounToB. Llenbto AgaHHOro nccnegoBaHus
ObIO onpegeneHve BO3MOXHbLIX MeXaHM3MOB U (DaKTOpPOB, Y4acTBYKOLWNUX B
MapraHeu-mMoaynMpoBaHHOM, fMa-onocpefoBaHHOM HEWPOBOCMNANEHUN Ha paHHeEN
cTagmmn 3abonesaHus.

PaboTta BbinonHeHa Ha Kpbicax nuHum Buctap, macconm 220-250 r (n=20).
JKcnepumMmeHTanbHasa rpynna kpbic (n=10) nonyyana WHTpaHasasnbHble WUHBEKUUU
xnopuaga mapraHua (1Mr B AeHb Ha XnBoTHoe) B TeyeHne 10 Hegenb. KOHTponbHbIe
XMBOTHbIE MOyYanu ToT e 06beM UHBbEKLM huanonorndyeckoro pactsopa. [lanee
npy NOMOLWM METOO0B aTOMHO-abCOpPOUMOHHOM CNEKTPOCKONUN Oblfin U3MepEeHbI
YPOBHW MapraHua B pasnu4yHbiX OTAenax Mo3sra: OBOOHATENbHbIX JyKOBMUAX,
rmnnokamne wun ctpuatyme. Wcnonesys [MLUP B peanbHOM BpemeHu, 6binm
onpegeneHbl yposun MPHK IL-13, TNF-a, IBA-1 n m-/y-kanenamHoB. Kpome aToro
onpenensnu akTuBHoOCTb cynepokeugamcmytasbl (CO[l) n ypoBeHb LepynonnasmuHa
().

Okasanocb, 4YTO ypOBEHb MapraHua 3Ha4uMTeNbHO Bbille Y OMbITHOW rpynnbl
KPbIC MO CPaBHEHUIO C KOHTPOSbHOW (B 2 pa3a B 0BOHATENbHbLIX fyKoBUUax u B 4
pasa B cTpuaTyme). B KpoBU ke ypoBeHb MapraHua He nsMeHuncs. Tem He MeHee, B
9KCnepuMeHTanbHoOn rpynne HabnogaeTcs 3aBUCMMOE OT BPEMEHU MOHWXKEHMUE
ypoBHa COJ[l B KpoBKW, 4TO YyKasblBaeT Ha HanuuMe BocnaneHus. Takoe
NPOAOIPKUTENbHOE BO3AENCTBME BbICOKMX A03 MapraHua npuBoAUT K YBENUYEHUIO
ypoBHsa MPHK IL-1B n TNF-a B ctpuatyme B 2,5 pasa. 310 MOXeT ObiTb CBA3AHO C
TeM, 4YTO BOMbLIOE KONMMYECTBO MUKPOrNMarnbHbIX KIETOK, PacnonoXeHHbIX B JaHHOW
CTPYKTYpe, Oblnin akTMBMPOBaHbI MapraHuem. bbino nokasaHo yBenuyeHue ypOBHSA
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MPHK IBA-1 (Mapkep akTMBMPOBaHHOM MUKPOrnvMM) B 3 pasa, YTO Takke ykasbiBaeT
Ha pas3suTe HenpoBocnaneHuss. Kpome aToro Mbl  OBGHapyxunu 5-kpaTHoe
yBenuyeHne yposHen MPHK m-/y-kanbnamHoB B  CcTpMatyme Kpbic C
9KCNepuMeHTanbHON  MapraHueBoW dHuedarnonatven, YTO YyKasblBaeT Ha
HenpogereHepaumo. CXOXNX N3MEHEHUI B rMnnokamne BbIsiIBIIEHO He BbIno.

PaboTta nogaepxaHa rpaHToM PODN Ne17-04-01043 A.

NEUROINFLAMMATION OF MANGANESE ENCEPHALOPATHY
|.S. Oblamskaya®?, N.S. Pestereva®?, E.A. Skomarohova’,
D.V. Kritskaya', M.N. Karpenko'?
'FSBSI « Institute of Experimental Medicine», St. Petersburg, Russia
2 Peter the Great St.Petersburg Polytechnic University, St. Petersburg, Russia
[.S.Oblamskaya@mail.ru

Manganese is an essential element, however with the organism uptake of
doses, greater than WHO standards, it accumulates in brain cells and causes
disturbance in functioning of basal ganglia system, and it's a development of
manganese encephalopathy. Removal of Mn source does not lead to function’s
recovery. Exact mechanism of development of that kind of pathology is not found yet.
The main hypothesis is suggestion about initiation of uncontrolled inflammation in
CNS with avalanche self-sustaining activation of microglial cells and astrocytes in
response to manganese intoxication. The aim of this study was a determination of
possible mechanisms and factors, which are involved in manganese-modulated, glia-
mediated neuroinflammation in early stage of disease.

In this study we used male Wistar rats with mass about 220-250 g (n=20).
Experimental group of rats (n=10) received intranasal injections of manganese
chloride (1 mg per rat once a day) during 10 weeks. Control group received injections
with same volume of sterile saline. Levels of manganese in different parts of brain:
olfactory bulb, hippocampus and striatum; were measured by using methods of
atomic absorption spectroscopy. Levels of IL-18, TNF-a, IBA-1 and m-/p-calpain
MRNAs were measured by using Real-Time PCR. Superoxide dismutase (SOD)
activity and ceruloplasmin (CP) level were used to determine parameters of oxidative
stress.

It turned to be that manganese level in experimental rats is much higher than in
control (2-fold in olfactory bulb and 4-fold in striatum). However there is a time-
dependent decrease of SOD activity level in experimental group, which indicates the
presence of inflammation. Such prolonged effect of high doses of manganese leads
to 2,5-fold increased expression of IL-18 and TNF-a mRNA levels in striatum. It may
be related to the fact that a large number of microglial cells, which are located in this
structure, were activated by manganese. We showed a 3-fold increased expression
of IBA-1 mRNA level, which also indicates the neuroinflammation. We found
approximately 5-fold increase in m-/y-calpain mRNA levels in striatum of rats with
experimental encephalopathy, which points on neurodegeneration. Similar changes
in the hippocampus were not detected.

This work was supported by a grant RFBR Ne14-04-00587 A.
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MCCNEOOBAHUE BJITMAHUA ULMTOKMNMHOB UJ1-10 U TOP6eTa-1 HA
TMNMNOKAMM-3ABUCUMbBIE HABbBIKU Y KPbIC
Mepwwna E.B.?, Apxunos B.W. *?, KoHakos M.B. %, lleBun C.I".?

L. depepanbHoe rocyaapcTBeHHoe BlomKeTHOe yupexaeHne Haykm MHCTUTyT
TEopeTUYECKOI 1 aKCTIepUMEHTanNbHON 6rnodusnku, MywmHo, Poceust; - MyLwmHCKUi
rocygapcTBeHHbI ecTeCcTBeHHO-Hay4HbI HCTuTyT, MNywmnHo, Poccus. Pershina-
ev@mail.ru

LINTOKMHBI — 9HAOreHHble NenTuabl 1 UMMYHOMOAYIIATOPbI, PYHKUUN KOTOPbIX
CBSA3aHbl C perynsynen axkTMBHOCTM MMMYHHbIX KIEeTOK, ObICTpon peakuunen
opraHuM3aMa Ha BocrnaneHue, a Takke C OuddepeHUNPOBKON, BbDKMBAHUEM W
rmbenblo  KNeToK, B OTBET Ha noBpexgawuwee Bosgenctesme. HepaBHo 6bino
oOHapyXeHO, 4YTO KpoMe TpaguUMOHHOM (YHKLMM MOLYNATOPOB WMMMYHHbLIX W
BOCNanUTENbHbIX MPOLIECCOB, LMTOKMHbI UrPaldT BaXKHYH pOSfib B CUHANTUYECKOW
NNacTUYHOCTWN, HerporeHese, MexaHu3mMax oby4vyeHuss M NamaTv Npu HopMasbHbIX
dumsmonorndecknux ycnosmax. OgHako ponb  UUTOKMHOB MpU  HOpMasbHOM
PYHKUMOHUPOBaAHMM MO3ra A0 CUMX Mop mano m3yveHa. B gaHHom paboTe msyyanu
AencTeme nNpoTMBoOBOCNanNUTeNnbHOro uHTepnenknHa MI-10 n tpaHcgopmupytoLero
dakTopa pocta TOPGeTa-1 Ha noBeaeHME KpbIC B TabUPUHTE 1 IKCNEPUMEHTANBHOMN
kamepe. [loBegeH4eckne TeCTbl BKOYANM rUNNOKaMN-3aBUCUMbIE HaBbIKM C
nuwesBbiM nogkpennennem. LutokmHbl WI-10 (1 mkr) n TOP6eta-1 (0,1 MKr)
BBOAUSIM XXMBOTHbIM B JlaTepanbHbl Xenygodek Mosra yepes npeasaputeribHO
UMNIIAHTUPOBAHHYKO  KaHon. [Ons  nonyvyeHMss amMHesMuM  KpbicaM  BBOAMMU
ckononamuH B go3se 2 mr/kr, B/6.

OKcnepuMMmeHTbl B NabupuHTe C BblpabOTKOM HaBblka 4YepenoBaHus U
nocrnegywwmm nepeyymBaHMeM (CMeHa NoAKpensisieMoro oTceka) nokasanu
OTCYTCTBME AOCTOBEPHbIX PasfuMyun Mexay nokasatensiMv BbINOSIHEHWUS HaBblka B
koHTpornbHon (NaCl) w noponbiTHon rpynnax (MJ1-10). WccneposaHnss B
9KCNEepUMEHTaNbHOM Kamepe nNpoBOAWMAM Yy LUEeCTU T[Ppynn KpbIC, NpPOBepsis
BOCnpou3BedeHne Hasblka nocne umHbekuuin: 1) UI-10 B go3e 1 Mkr 3a 4 yaca go
TecTa; 2) TOP6eTa-1 B go3e 0,1 mkr 3a 70 MuH oo Tecta; 3) ckonosammnH 2 Mr/kr 3a
40 munHyT 0o Havana Tecta; 4) UJ1-10 B gose 1 Mkr 3a 4 Yaca + cKkonosiamuH 2 Mr/kr
3a 40 muH; 5) TOPGeta-1 3a 70 muH + ckononammH 2 Mr/kr 3a 40 MuH; 6)
n3otoHmyeckmn pacteop NaCl 1 mkn B xenygoyek mosra 3a 70 MuH +
nsotoHnyeckun pactesop NaCl 0,5 mn B/6 3a 40 muH. B pesynbTtaTte 6bI510 nokasaHo,
yTo Kak WI1-10, Tak 1 TOPOGeTa-1 He nOBNUANM Ha BOCMPOU3BEAEHUE HaBbIKa:
XWBOTHbIE COOTBETCTBYIOLLUNX IPYNn BOCMPOU3BOAUIIM €r0 Ha KOHTPOSIbHOM YPOBHE.
CkononammnHoBass amMHe3ns npu MNOMELWEHMM KpbiIC B Kamepy nposiBunacb y
XMBOTHbIX 3HAYMTENbHBbIM yBENNUYEHMEM BpemMeHun nobexek. CoBMecTHOe BBeaAeHME
ckononammHa ¢ WI1-10 wnmn  ToOPGeta-1 He noBAuMsano Ha amMHesno —
BOCMNpOM3BEAEHME HaBblKa B 3TUX rpynnax 6bino Takke HapyweHo. Takum obpasom,
HaLUW 9KCNEPUMEHTbI He BbISBUNU BblpaxXeHHoro BrvsHus UJ1-10 unn TOP6eTa-1 Ha
BbIMOMHEHNE MMNNOKaMr-3aBUCUMbIX HaBbIKOB Y KpPbIC.

Paboma ebinonHeHa npu ¢puHaHcosol noddepxke PH® (npoekm Ne 16-15-
10356).
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STUDY OF CYTOKINE IL-10 AND TGFbeta-1 OF INFLUENCE ON
HIPPOCAMPAL
TESTS IN RATS
Pershina E.V."?, Arkhipov V.1.*?, Konakov M.V.}, Levin S.G.*?
L. Institute of Theoretical and Experimental Biophysics, Russian Academy of
Sciences, Pushchino, Russian Federation;?- Pushchino State Institute of Natural
Sciences, Pushchino, Russian Federation Pershina-ev@mail.ru

Cytokines are endogenous peptides and immunomodulators, whose functions
are related to the regulation of immune cell activity, the rapid reaction of the body to
inflammation, as well as the differentiation, survival and death of cells in response to
damaging impact.

Recently, it was revealed that apart from the traditional function of immune
modulators and inflammatory processes, cytokines play an important role in synaptic
plasticity, neurogenesis, mechanisms of learning and memory under normal
physiological conditions. However, the role of cytokines in the normal functioning of
the brain has so far been little studied. In this work we studied the effect of anti-
inflammatory interleukin IL-10 and the transforming growth factor TGF-beta-1 on the
behavior of rats in maze and experimental chamber. Behavioral tests included
hippocampus-dependent food-reinforced tasks. Cytokines IL-10 (1 pg) and TGF-
beta-1 (0.1 ug) were injected into the lateral ventricle of the brain via an implanted
cannula. In order to obtain amnesia, rats were administered scopolamine in a dose of
2 mg/ kg, ip.

Experiments in maze, where the alternation task and subsequent retraining
(change of the reinforced compartment) were tested in rats, showed no significant
differences between the performance of the task in the control (NaCl) and the
experimental group (IL-10). Studies in the experimental chamber were performed in
six groups, verifying the retrieval of food-reinforced task after injections: 1) IL-10 in a
dose of 1 ug for 4 hours before the test; 2) TGF-beta-1 at a dose of 0.1 ug for 70
minutes before the test; 3) scopolamine 2 mg/kg 40 minutes before the test; 4) IL-10
in a dose of 1 ug for 4 hours + scopolamine 2 mg/kg for 40 minutes; 5) TGFbeta-1 for
70 min + scopolamine 2 mg/kg for 40 min; 6) saline 1 pl into the ventricle of the brain
in 70 min + saline 0.5 ml of IV for 40 min. As a result, it was shown that both IL-10
and TGFbeta-1 did not affect the task: the animals of the corresponding groups
retrieval it at the control level. Scopolamine amnesia was manifested in animals by a
significant increase of run latency when the rats placed into the chamber. Co-
administration of scopolamine with IL-10 or TGF-beta-1 did not affect amnesia - the
reproduction of the task was also impaired in these groups. Thus, our experiments
did not reveal evident influence of IL-10 or TGF-beta-1 on the performance of
hippocampus-dependent tasks in rats.

This study was funded by a grant of Russian Science Foundation (project No.
16-15-10356)
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BIUAHWUE CENEKTUBHOW CYNMPECCUU TPETbEWU CTAOIUU CHA HA
TONEPAHTHOCTb K MIOKO3E U YTPEHHMW YPOBEHb TECTOCTEPOHA
Monuwyk A.A.>?, YkpauHuesa 10.B.?, Meira e Cruz M.%, HuxHuk A.H.%,
MapTbiHoBa O.B.%°
"MockoBckuit FocynapcTBeHHbI YHBepeuTeT umenn M.B. JlomoHocosa, Mockea,
Poccust; 2MHCTUTYT BbICLLEl HEPBHOI AeATeNbHOCTY U Helpodmanonoru, PAH,
Mocksa, Poccust; 2Autonomic Function Lab. Cardiovascular Center of Lisbon
University, Lisbon, Portugal; ‘orey «OQHOOKPUHOMOMMYECKNIN HAYYHbIN LIEHTP»
MuHsgpasa Poccun, Mocksa, Poceust; *HauyoHanbHbIN yHUBEPCUTET
«Bbiclasg wkona akoHoOMuKM»; aleksanechka.95@gmail.com

B HacToswee Bpemsi HakonfeHbl MHOTMOYUCIEHHblE [aHHble O TOM, 4TO
HapyleHUsi CHa HeraTMBHO BIUAIOT Ha YrNeBOAHbIN OOMEH, yBenuumBasi pPUCK
Anabeta BToporo tnna (42T). PacctponctBa cHa BriekyT 3a cobon Takke nsmeHeHue
CYTOYHOrO naTTepHa cekpeumn TectoctepoHa (T) — NONOBOrO ropMoHa,
y4yacTBYHOLLEro B perynsuMm aHepretudeckoro obmeHa BellecTtB. B To ke Bpems
N3BECTHO, YTO HU3KNMN YpPOBEHb T accoummpoBaH C NOBbIWEHHbIM puckom 2T vy
MYXX4nMH. OgHaKo OO CUX NOP HESICHbI KOHKPETHblE MaToreHeTU4eckne MexaHu3Mbl,
onocpeayoLline CBA3b Mexay pacCTpovcTBaMm CHa, cekpeuven T U M3MEeHEeHUAMM
yrneBogHoro obmeHa. M3BecTHO, 4TO 3-9, UM MenneHHOBONHOBAasi, CTagus cHa
ocobeHHO BaxHa Ana noggepxaHus romeoctasa. [1oaTomy uenbio Hallero
nccnenoBaHnst ObINO M3YyYNTb BIIMSIHME CENEKTUBHOW cynpeccun 3-h CTagum CHa Ha
TONEPaHTHOCTb K [MOKO3€ U YTPEHHUIN YPOBEHb T Y 340POBbLIX MOMNOAbIX NIOAEN.

B akcnepumeHTax nNpuHANM yyactme 7 MYXYUH, cpegHun BospacT 22,4 roga.
KaxgblM ucnblTyeMbln  yd4acTBOBasli B [BYX 9KCNEpMMEHTax: B OCHOBHOM, C
CeneKkTUBHOW cynpeccuen 3-h CTaguum CHa, U B KOHTPOSIbHOM, B KOTOPOM COH He
Hapywancs. o nonncoMHorpaMmme HOYHOIO CHa OTCREeXuBanucb asbl U CTaauu, B
9KCMEepMMEHTax C Cynpeccuen npu HacTynneHum 3-u cTagum nogasasncs 3BYK,
FPOMKOCTb KOTOpPOro yBenuuMBanacb [0 Tex MNop, noka 3Ta CcTagus CcHa He
CMeHsinacb bonee NOBEPXHOCTHOM 2-NM cTaguen. YTpom cobupanach CritoHa: cpasy
nocne npobyxaeHns wn 4epe3 45 wMuHYT nocne npobyxaeHus. [Mpobbl
aHanuaupoBanuMCcb MeToAOM TaHAEMHOM XpomaTo-macc-cnektpometpum  (LC-
MS/MS). Takxke nocne NnpobyXaeHMs Kaxabli UCNbITYEMbIN NPOXOANIT NepoparibHbIN
rMOKO30TONEPaHTHbIN TECT.

Cynpeccus 3- cTagmm CHa NpuBENa K CHUXEHUIO ee obLlen OnnTenbHOCTM Ha
45%. [OuHamuka yTpeHHen cekpeuum T nocne HopManbHOro CcHa W nocne
HapylWeHHOro CcHa okasanacb pasnudHon (p=0,014). lMocne HOYHOrO CcHa C
cynpeccuen 3-in ctagum ypoBeHb T Obinl HAXKE M OCTaBaricsl Ha TOM XXe YPOBHE Yepes
45 MuHYT nocne npobyxaoeHus; Mnocre HeHapyLeHHOro CHa B KOHTPOSbHbIX
9KCnepuMeHTax ypoBeHb T Obin Bblle U CHWXanca dYepes 45 muHyT. Mocne Houm ¢
Cynpeccuen BbISIBIEHO CHWXXEHMEe TONepaHTHOCTM K rniokose: vyepe3 1 yac nocne
yrneBOAHOW Harpy3ky ypoBEHb MOKO3bl B KPOBW ObiSl BbiLLE aHANOMMYHbIX 3HaYEeHWUN
B KOHTPOSibHbIX 3kcnepumeHTtax (p=0,047). Takmm ob6pasom, pesynbTaTbl
nccnenoBaHnst CBUMOETENbCTBYIOT O BaXXHOM ponu 3-M cTagum cHa B YrieBO4HOM U
3HepreTu4eckom obmeHe.

Paboma sbinonHeHa rpu noddepxke POOU (PFTH® Ne 17-36-01138a2).
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SELECTIVE SLOW-WAVE SLEEP SUPPRESSION AFFECTS THE MORNING
TESTOSTERONE SECRETION AND GLUCOSE TOLERANCE
Polishchuk A.A.*2, Ukraintseva Yu.V.%, Meira e Cruz M.%, Nizhnik A.N.*,
Martynova 0.V.?°
'L omonosov Moscow State University, Moscow, Russia; “Institute of Higher Nervous
Activity and Neurophysiology, Russian Academy of Sciences, Moscow, Russia;
3Autonomic Function Lab. Cardiovascular Center of University of Lisbon, Lisbon,
Portugal; “FGBI «Endocrinology Research Center» Russian Ministry of Health,
Moscow, Russia; °National Research University Higher School of Economics;
aleksanechka.95@gmail.com

The relationship between sleep disturbances and glucose metabolism
impairment and risk of type 2 diabetes (T2D) is now well established. Sleep disorders
may also lead to the testosterone (T) level decrease. On the other hand low level of T
is associated with risk of T2D in males. However, the intervening processes between
sleep disturbances, T and glucose metabolism impairment are complex and not well
understood yet. It is well known that the 3rd, or slow-wave sleep (SWS) stage is
particularly important for homeostasis. Thus, we aimed to determine the functional
significance of SWS for regulation of glucose tolerance and T secretion.

7 subjects (all males, mean age 22.4) took part in the study. Each volunteer
participated in two experimental sessions: in Session 1 with selective SWS
suppression, and Session 2 as a control condition without sleep disturbance. By
using polysomnogram during night we monitored phases and stages of sleep. In
sessions with SWS suppression we presented sounds with increased volume when
subjects reached the 3rd stage of sleep until the occurrence of more superficial the
2nd stage of sleep. Salivary samples were collected upon awakening and in 45 min
after awakening. The samples were analyzed by liquid cromatography-tandem mass
spectrometry (LC-MS/MS). Fasting glucose was assessed in the morning, right after
wake up.1h and 2h glucose tolerance test (GTT) was performed.

The SWS suppression resulted in a reduction of its overall length by 45%. In the
morning after the sleep with SWS suppression and in the morning after normal sleep
dynamics of the T secretion was different (p = 0.014): the level of T after awakening
was lower and remained at the same level in 45 min in sessions with SWS
suppression; while in the control sessions the level of T after awakening was higher
and then significantly decreased in 45 minutes.

There was a higher glucose levels 1h after glucose intake in disturbed SWS
condition compared with controls (p=0,047). Our findings suggest that SWS is
particularly important for regulation of glucose and energy metabolism.

Acknowledgements: This study was supported by the RFBR (RFH Ne 17-36-
01138a2).

97


mailto:aleksanechka.95@gmail.com

International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

rMAPONU3 NULLEBDLIX BELWECTB U BCACbIBAHUE MIOKO3bl B TOHKON
KULLKE KPbIC NP NOBbLIWLWEHHOM YPOBHE INIOKOKOPTUKONOOB B
KPOBU
Mono3sos A.C.}, CaBoukuHa E.B.}, Amutpuena 10.B.}, AnekceeBa A.C.%,
MpedHep H.M.%, Mpy3akos A.A.}, T(pomoBa J1.B.*
'denepanbHoe rocynapcTBeHHoe GlomKeTHOe yupexaeHne Haykm MHCTUTYT
cmanonorun um. W.MN. Maenosa PAH, C.-MeTep6ypr, Poccus; *deaepansHoe
rocygapcTBeHHoe GroaxeTHoe yupexaeHne Haykm MHCTuTyT umtonorum PAH, C.-
MeTepbypr, Poccus; polozovalexandr20@gmail.com

Llenb paboTbl: B onbiTax Ha Kpbicax MccnenoBaTb peakunn MemMbpaHHbIX
nueBapuTenbHbiX (DEPMEHTOB M BCaCblBaAHWUS [NHOKO3bl B TOHKOW KULIKE Ha
KpaTKOCPOYHOE W ONUTENbHOM [LOEWCTBME BbICOKMX YPOBHEW KOPTUKOCTEPOHA B
KpOBMW.

MaTtepuanbl 1 _metoabl. Kpbicam (Buctap) OQHOKpaTHO MW €XeAHEBHO B
TeyeHne TPEX Hedenb BBOAUNM KOPTUKOCTEPOH (o3bl 4 wn 12 Mr/kr) wnu
pacTBopuTENb ropMoHa (KOHTposnb). BcackiBaHMe rniOKO3bl OLIEHMBANOCh 4epes
Kaxable 3-5 CyTOK, MCMnonb3yss TecT C noTpebneHnem ronodasBlMMKM KpbiCamu
pacTteopa rntoko3bl (200 r/n). B KOHUE ONbITOB Y XXMBOTHbLIX ONPeAEnsanu cogepxaHue
KOPTMKOCTEPOHA B MNfla3Me KPOBW W aKTUBHOCTb MULLIEBApUTENbHbIX (DEPMEHTOB B
CNN3NCToN 060MOYKE TOHKOM KULLKM C UCMONb30BaHMEM OMOXMMWUYECKMX METOLOB.
AHanuamMpoBanocb Takke cogepXaHune MeMOpaHHbIX TPaHCNOPTEPOB [IHOKO3bI
SGLT1 u GLUT2 B 9HTepouuTax TOHKOM KULLKM, WUCMOMb3yda MeTonbl
NMMYHOIMCTOXUMMUU U KOHCPOKarIbHON MUKPOCKOMUN.

PesynbTatel. [py BBEAEHMM BbICOKMX 003 KOPTUKOCTEPOHA B TeYEHWEe TPEX
Hefenb OblfT CHWXKEH (MO CpaBHEHUIO C KOHTPOMEM) NPUPOCT Macchbl Tena Kpbic. Mpu
9TOM B TOHKOW KWULLUKE YBENMYUIIOCb BCacCbiBAHWE [JIOKO3bl M COAEP)KaHME
TpaHcnopTépoB rntoko3bl GLUT2, Ho He SGLT1, B anukanbHonm wmemOpaHe
aHTepoumToB. Oba OTn 3adhdekTbl 3aBMcenM OT A03bl ropmMoHa. B cnyvae BbICOKOM
A03bl ropmoHa (12 mr/kr) Habnoganocb CHWXeHMe Macchbl CRM3UCTOM 0B0N0YKM
TOHKOW KWULWIKA W YBENMYEHME B HEW aKTMBHOCTWU [fOKOamMunasbl, ManbTasbl U
wenovyHon docdartasbl. AKTMBHOCTb amuHonentugasbl M noBbiwanacb nocne
BBeAeHus obeux o3 ropmoHa. [lpM OAQHOKpaTHOM BBEOEHMM BbICOKMX [03
KOPTUKOCTEPOHA MOBLILANOCH BCacbiBaHWe rMoKo3bl. [1pn 3TOM B Crnyyae BbICOKOW
A03bl 12 Mr/Kr 6bIN1 NOBbLILLEHHBIMW aKTUBHOCTM MarbTasbl 1 LWenovHon docdarasbl
B CIM3NCTON 0B0NOYKE TOHKOW KULLIKK.

BbiBogbl. lMonyyeHHble pe3ynbTaTbhl MOKa3blBAKOT CBA3b MOPONMUTUYECKUX U
TPaHCMOPTHbLIX XapakTePUCTMK TOHKOM KWULIKW C YPOBHEM W ANUTENbHOCTLIO
AENCTBUSE EKOPTUKOCTEPOHA B KPOBU. OTW AaHHbIE BaXKHbl MPU OLEHKE BRUSIHUSA
OCTPOro U XpOHUYECKOro cTpecca Ha (PyHKUNOHaNbHbIE NapaMeTpbl KALLEYHMKA.

HYDROLYSIS NUTRIENTS AND ABSORPTION OF GLUCOSE IN THE RAT
SMALL INTESTINE ELEVATED LEVELS OF GLUCOCORTICOIDS IN BLOOD
Polozov A.S.%, Savochkina E.V.1, Dmitrieva Y.V.}, Alekseeva A.S.},
Grefner N.M.?, Gruzdkov A.A.*, Gromova L.V.}

'pavlov Institute of Physiology of the Russian Academy of Sciences, St. Petersburg,
Russia; “Institute of Cytology of the Russian Academy of Science St. Petersburg,
Russia; polozovalexandr20@gmail.com
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Objective: In the experiments on rats to study a response of membrane
digestive enzymes and absorption of glucose in the small intestine in the short and
long term exposure to high levels of corticosterone in the blood.

Materials and methods. Corticosterone (in doses of 12 and 4 mg / kg) or its
solvent (as a control) were administered to rats (Wistar) once a day or daily for three
weeks. Absorption of glucose was evaluated every 3-5 days using a test with
registration of the rate with which previously fasted rats freely were consuming
glucose solution (200 g / I). At the end of the experiment, in the animals the content
of corticosterone in the plasma, as well as the activity of digestive enzymes in the
small intestine mucosa were determined using biochemical methods. We have
analyzed the content of membrane glucose transporters SGLT1 and GLUT2 in
enterocytes of the small intestine by immunohistochemistry and confocal microscopy.

Results. The gain of body weight was reduced in rats (compared to control)
when corticosterone was administered at high doses within three weeks. Along with
this, glucose uptake in the small intestine, and the amount of glucose transporter
GLUT2 (but not SGLT1) in the apical membrane of the enterocytes has been
increased. The effects were dependent on the dose of the hormone. In case of high
dose of the hormone (12 mg / kg) weight reduction in the small intestine mucous was
observed, while activities of glucoamylase, maltase and alkaline phosphatase were
increased. The activity of aminopeptidase M was increased following administration
of both doses of the hormone. After a single administration of high doses of
corticosterone, glucose absorption was increased. In the case of high dose of 12 mg
/ kg, activities of maltase and alkaline phosphatase were elevated in the mucosa of
the small intestine.

Conclusions. These results demonstrate a connection of hydrolytic and
transport characteristics of the small intestine with the level of corticosterone in blood
and duration of its action. These data are important in assessing the impact of acute
and chronic stress on bowel function parameters.

BbIABINEHUE PAHHUX NOCTYPAINbHbIX OTKNOHEHWUA NALUEHTOB C
HAYAINIbHbIMU CTAOUAMU BOJIE3ZHU NAPKUHCOHA INMPU PA3JIMYHbBIX
OYHKUMNOHAJIbHbIX HAMPY3KAX
MotpsicoBa A.H., Yuranenuuk J1.A., lamaHoBuu E.B., TecneHko E.J1.,
Bba3usH B.X.
®IrbHY «Hay4HbIM LueHTp HeBponorum», Mocksa, Poccus;
potryasova.nastya@yandex.ru

M3BeCTHO, 4YTO KIMHMKA MOCTyparibHOro CUHAPOMAa Ha4yMHaeTCHA He BHe3arHo,
NpeKNUHMYeckasl ctaamsa pasBMBaeTCA B TEYEHUE MHOIMX NEeT U Jaxe AeCATUNETUn.
CornacHo nuTepaTypHbiM  [aHHbIM, KIMHMYECKas KapTUHa  MNOCTyparibHbIX
HapyLlweHun HaunHaeT npossnaTtbes Ha lll ctagum Bl no wkane XeH-Apa. B 10 xe
BPEMS MOKa3aHo, YTO LiepBMKO-BECTUDOYO-OKYNTIOMOTOPHbLIE PACCTPOMCTBA, Nnexalume
B OCHOBE MOCTyparbHOM YCTOMYMBOCTU, OBHAPYXMBAKOTCH YXKe Ha paHHUX CTagusx
3aboneBaHusA. T.e. nMporpeccupys ganee 3T pacCTpolcTBa NpUBOAAT K
NnocTypanbHOM HeyCTOMYMBOCTM 4enoseka. [loaToMy u3ydeHMe HapylleHus
NoCTypanbHON YCTOMYMBOCTU B npouecce pa3sutus bl aBnseTca ¢ TOYkM 3peHus
naTeHTHOW JoknuHu4eckon ctagum bl akTyansHow.
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B cBaA3sM ¢ 9TMMm, Uenb Hawero wuccrnegoBaHna  6bII0 M3Y4UTb
ctabunomeTpudeckme napameTpbl 20 HenevyeHblIX MNauMEeHTOB C HavanbHbIMU
ctagusammn bl Ha crabunomeTtpuyeckom komnnekce ST-150 wm conocTtaButb
NonyYeHHble OaHHble C AAHHBIMW, MOMYYEHHbIMU NPU UCMONb30BaHUN CneunanbHO
CMPOEKTMPOBAHHOIO annapaTHO-NPOrpaMMHOro  KOMMnekca And uccnenoBaHus
apuratenbHoW akTuBHocTM dYenoBeka «B3OP». OueHuBanucb crtatuyeckas
CTabunbHOCTb BEPTMKANBbHOIO MOSIOXKEHUS NMPU CNOKOWHOM CTOSIHUM C OTKPbITBIMUA U
3aKpbITbIMM FMasamMu U gMHaMmmudeckasi Npyu BbINOSTHEHUN KOMOUHMPOBaAHHOWM MpOo6bI
Ha cTabunomeTpuyeckom kKomnnekce ST-150. Ha annapaTHO-nporpamMmMHOM
komnnekce «B3op» pernctpupoBanncb ABMXEHUS a3 M rofioBbl NPy BbINOSTHEHUN
TECTOB YAEPXaHUsi B30pa Ha HEMNOABWXHOW W MNOOBWXKHOW MULLEHSAX MpuU
rOPU30HTanbHbIX ABUWKEHUNAX rofoBbl (OT NneYva K nredy) B NonoXeHun cnas.

PesynbTatbl CTabMNoOMETPUYECKOro NCCNeaoBaHNs TakoBbl, YTO NPU HaYarbHON
ctaguun Bl, HabntogaeTca yxydleHue yCTOMYMBOCTU B BUAE YBENMYeHus nroLwaau
ctabunorpammbl 1 paboTbl N0 yAEpP)KaHUKO paBHOBECUS. Y BCEX NALUMEHTOB OANH UMK
oba u3 Bbllle YyKa3aHHbIX MoKasaTenen OTNMYanuUcb OT HOPMbl, 3aNOXeHHOW B
ctabunomeTpudeckyto nporpammy STPL, npum BbinonHeHun npobbl ¢ obpaTHOM
CBSI3bl0, @ NMpu BbINOSTHEHUM NPobbl PoMbepra ¢ OTKPbITbIMU M 3aKPbITEIMWU rra3amMm
9TW nNokasaTenu oTnmMyanucb OT Hopwmbl Yy 18 nauueHToB. Y 12 n3 20 naumeHTOB
Takke OblflI0 OTMEYEHO CHWXEHWEe 3(PPEKTUBHOCTU KOTHUTUBHOIMO KOHTPOSS, 4YTO
MOXeT ObITb CBA3@HHO C HEQOCTATOYHOM (PM3MYECKOM aKTUBHOCTLIO NMaLWEHTOB: Npwu
cbope aHamHe3a 6bIfI0 BbISIBIEHO, YTO 6OMBLUMHCTBO NauMeHToB NMbo He genatoT
3apsigky Boobuwe, nnbo 3NU3oaMyYecKn 3aHMMAaltOTCsl CE30HHbIMM BuaamMu CcropTa.
OcTanbHble, NOMNyYeHHbIE C NMOMOLLBI CTAabMNOMETPUYECKOro KOMMIeKca AaHHbIe He
HOCUNN CUCTEMHbIA XapaKTep U MEHANUCb OT MaumeHTa K naumeHTty. PesynbTaThl,
NOSlydYeHHbIE C MNOMOLLbBK annapaTHO-NPOrpaMMHOro  Komnrnekca «B3op» He
NpOTUBOPEUNNIN CTABUNTIOMETPUYECKMM, a nNUWb AOMNOSMHANM KX, YKasbiBas Ha
HapyleHne  LepBUKO-BECTUOYNO-OKYNIOMOTOPHOIO  B3aMMOAEWNCTBUS B BuAe
CHXKEHUS1 aMNIMTyabl U YacTOThbl ABUXKEHMWS TONOBbI, YBENUYEHNSA paccornacoBaHms
MeXay OBWKEHUSIMU rnas, OBWKEHUAMU rna3 U rofnoBbl, a Takke OTKIOHEHUs rnas oT
npsAMoON omKcaLmmn B3opa Ha MULLIEHM.

DETECTING EARLY POSTURAL DEVIATIONS PATIENTS WITH INITIAL
STAGES OF PARKINSON'S DISEASE IN DIFFERENT FUNCTIONAL LOAD
Potryasova A.N., Chigaleychik L.A., Damjanovich E.V., Teslenko E.L.,
Baziyan B.H.

FGBNU "Scientific Center of Neurology", Moscow, Russia;
potryasova.nastya@yandex.ru

It is known that clinical postural syndrome does not begin suddenly, preclinical
stage develops over many years, even decades. According to the literature, the
clinical picture of postural disorders begins to appear on the stage Ill PSU scale
Hyun-Yar. At the same time it demonstrated that cervico-vestibular-oculomotor
disturbances underlying postural stability are detected in the early stages of the
disease. those. progressing further, these disorders lead to human postural
instability. Therefore, the study of disorders of postural stability in the development of
PD is in terms of latent preclinical PD current.

In this context, the aim of our study was to investigate stabilometric parameters
of 20 untreated patients with early-stage PD at stabilometric complex ST-150 and
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compare the data with those obtained by using specially designed hardware and
software system for the study of human motor activity "VZOR". Evaluated the static
stability of the vertical position during quiet standing with eyes closed and open and
dynamic in the performance of the combined samples for stabilometric complex ST-
150. On the hardware-software complex "gaze" recorded eye movements and head
when the retention test eye on the fixed and mobile targets with horizontal
movements of the head (from shoulder to shoulder) in the sitting position.

Results stabilometric studies are such that in the initial stages of PD, there is a
deterioration in sustainability in the form of increasing the area stabilogram and work
to retain balance. All patients had one or both of the above figures differ from the
rules laid down in the program stabilometric STPL, when performing tests with
feedback, and when the Romberg test with open and closed eyes, these figures differ
from the norm in 18 patients. In 12 of the 20 patients also had decreased the
effectiveness of cognitive control, which may be related to insufficient physical
activity of patients: it was found that the majority of patients either do not charge at all
or occasionally engaged in seasonal sports activities in collecting history. The rest
received via stabilometric complex data were not systemic in nature and varies from
patient to patient. The results obtained with the help of hardware-software complex "
VZOR " do not contradict stabilometric, but complements them, pointing to the
violation of the cervico-vestibular-oculomotor interactions in the form of lower
amplitude and frequency of head movements, increasing mismatch between eye
movements, eye movements and head, as well as eye deviation from a straight line
of sight to the target fixation.

OCOBEHHOCTU NO3HABATEJIbHOW C®EPbI B OCTPOM U PAHHEM
BOCCTAHOBUTEJIbHOM NEPUOAE ULLEMUYECKOIO MHCYINBbTA NOCHE
CUCTEMHOWN TPOMBOJIUTUYECKON TEPAMNUU
CeeTkuHa A.A.}, CTpenbHukoBa U.A.}, KoBwoga O.C.2,
AHgpodparuna O.B.}, flynb A.B.*
reys Camapckas obnacTtHas knmHmnyeckas 6onbHunua um. B.[1. CepenasuHa, r.
Camapa, P® 2droy Brno Camapckuit rocygapCTBeHHbIM MeOULNHCKUI
yHuBepcuTteT, r. Camapa, PO, asvetkina@yandex.ru

CyLlecTBEHHbIN BKNa B MHBANMAM3aUmio NauMeHToB NOCre MHCYNbTa BHOCAT
KOrHUTUBHbIE HapyweHus (KH), koTopbiM B nocrneaHune rogbl yaensoT Bce bonbLue
BHUMaHUS. BblgeneHme KNMHMKO-NCUXOIOrM4eckoro nogxona npu pasnuyHbIx
BapuaHTax nevyeHnsa gaHHoro 3abonesaHus 6yaeT cnocobcTBoBaTth pa3paboTke
crneumguyecknx TepaneBTUYeCKNX NoAX040B, YTO, HECOMHEHHO, 6naronpmusTHO
OTPasnUTCA Ha Ka4yeCTBE XKM3HW MNaLNEHTOB, NEPEHECLUMX UHCYIbT.

Llenb:cpaBHUTbL BbIpaXeHHOCTb HapyweHun BlMd y naumeHTOB, B paHHEM
BOCCTAHOBUTENBHOM NEpPMoAe ULEMMUYECKOTO MHCYMbTA.

Bbibopka npeacrtaeBneHa 59 naumeHTamu ¢ BeEPUDULMPOBAHHLIM LOMArHO30M
«Mwemnyecknn nHCynbT». N3 HUX OCHOBHYIO rpynny npeactaBnsaoT 33 nauMeHTa C
npoBegeHHon TJIT Tepanven wn nonydawowme 6asncHy0 Tepanuio Ha 3Tane
cTaumoHapa, 26 nauMeHTOB, KOTOpble Mony4Yanu TOnbKo OasnCHyl Tepanuio,
COCTaBWUITM KOHTPOJSbHYIO rpynny.

MeTtoabl wuccnegoBaHusi: Owuorpaduyeckuin meton, HabniogeHve; meToAdbl
Henponcuxonorndyeckon amnarHoctukn (Jlypus A.P., 1969), MoHpeanbckasa wkana
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OLIEHKM KOTHUTMBHbIX HapyweHun (MoCa, Version 7.1, Nasreddine Z.S., 2005). [ns
cTaTtmucTmyeckon obpaboTkM AaHHbIX MCMonb3oBancs naket nporpamm SPSS ang
Mac OS Bepcua 23.0. Tun pacnpefeneHnsa AaHHbIX OLEeHMBancs Mo KpUTEPUIo
Konmoroposa-CmupHOBa,  Ons onpegeneHna  OOCTOBEPHOCTU  OMHAMUKU
nokasaTerniem HempornCUXoNorM4ecknx TEeCTOB Mexady rpynnamMm KCnonb3oBarcs
Kputepun MaHHa-YutHn. Cuny v xapaktep Koppensuuvm Mexay nokasaTensmu
HEeMpOnCMxXonorMdyecknx TecToB UccrefoBann C  NOMOLWbK  KoadhdumumneHTa
koppenaumm CnmnpmeHa. CTaTUCTUYECKM [OCTOBEPHBLIMM CYMTANIUCh OTNIMYUA C
ypoBHEM 3HaymmocTu p <0,05.

BbiBoabl: Hanbonbluee BNUAHME Ha KOTHUTUBHBLIN CTaTyC NaUMEHTOB B OCTPOM
W paHHEM BOCCTAHOBMUTESbHOM Mepuodax KapoTUAHOrO WMLLIEMWYECKOro MHCYMbTa
OKa3blBalOT HENPOAUHAMUYECKNE HapyLUEHUS, HApYLUEHNS MHECTMYECKOM cdepsbl, a
TaKKe pedn N KOHCTPYKTMBHOW OeATENbHOCTU, MO3TOMY UX MOXHO OnpenenuTb, Kak
BeayLiMe MULLEHN BOCCTAaHOBUTENbHOIo 00y4eHums.

HecmoTpa Ha OTCyTCTBME [OOCTOBEPHbIX OTMMYUA MexXay rpynnamu, Mol
OTMETUSIN, YTO YPOBEHb AOCTOBEPHOCTU U CUNa Koppensuuvi B OCHOBHOW rpynne
Bbllle, YeM B KOHTPOMbHOW. OTO MOXeT CBMAETENbCTBOBaTb O MONOXUTENbHOM
BNUAHUN cuctemHon TJIT Ha HenpoguMHamudeckne YHKUUKW, KOTopble SBMSKTCA
Ba)XKHOW CoCTaBnsoLLen peabnnutaumoHHOro noTeHunana nayneHTa.

COGNITIVE FUNCTIONS IN THE EARLY RECOVERY PERIOD CAROTID
ISCHEMIC STROKE AFTER INTRAVENOUS THROMBOLYSIS
Svetkina A.%, Strelnikova I.}, Kovshova 0.2, Androfagina O.%, Dun A.*
V. Seredavina Samara Regional Hospital, °Samara State Medical University,

Post stroke cognitive impairment plays one of the leading roles in patient's
disability. Cognitive functions and cognitive decline after intravenous thrombolysis
are not sufficiently studied yet. A significant contribution to patient disability after
stroke are making cognitive disorders, which in the last years devote more attention.

Objective: To compare severity and composition of cognitive disorders in the
early recovery period of ischemic stroke.

The sample was represented by 59 patients with verified diagnosis "ischemic
stroke". The main group included 33 patients after IV-therapy. The control group - 26
patients who received only the basic therapy.

Methods: biographical method, observation; methods of neuropsychological
diagnostic (AR Luria, 1969), Montreal Rating Scale cognitive impairment (MoCa,
Version 7.1, Nasreddine Z.S., 2005). For statistical data used SPSS software
package for Mac OS version 23.0. Type of data distribution was assessed by
Kolmogorov-Smirnov  test. In order to determine the significance of
neuropsychological tests difference between groups was used Mann-Whitney test.
Strength and type of the correlation between the results of neuropsychological tests
was investigated by Spearman correlation coefficient. Differences were considered
statistically significant at p <0.05.

Summary: Neurodynamic disorders, executive functions, memory and speech
have the greatest impact on cognitive status of patients in acute and early recovery
period of carotid ischemic stroke. These disorders can be determined as main target
in rehabilitative training.

Although there was no significant differences between the groups, but we
observed that level of significance and strength of correlations in the main group
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were higher than in control group. This can be interpreted as a positive effect of the
IV-thrombolysis on the neurodynamic functions, which are an important part of the
patient's rehabilitation potential.

Paboma noddepxaHa epaHmom MuHucmepcmea obpa3oeaHusi U HayKu
Camapckol obracmu «llpedocmasrieHue OeHeXHbIX 8blriam MOJI00bIM yYeHbIM U
KoHcmpykmopam, pabomarowum 8 Camapckol obriacmuy rno 0oz2osopy Ne183.

NMPUMEHEHMWE AYTOJNTOMMMYHbIX HEUPAINBbHbIX MPOrEHUTOPHbIX KNETOK
HA OCHOBE 3D BUOOErPAOUPYEMOIO CKA®DOJIOA HA
BOCCTAHOBNEHUE ®YHKLMA LLHC MbILLIEN IMHUU C57BL/6 B
OTOANEHHOM NEPUOAE NPU TEPANUUN YEPEMNHO-MO3roBOM TPABMbI
Tuxo6pasosa O.M.', Bansa6uH A.B.?, TnagkoB A.A.', MypaBbeBa M.C.3,
KnioeB E.A.}, LlenukoBa H.A.}, Tumawos N.C.%, Barpatawsunu B.H.*,
MyxuHa U.B.>%3
'rocynapctBeHHoe GlomKeTHOE 06pa3oBaTEnbHOE YUpeXaeHUE BbICLLErO
npodeccuoHansHoro obpasoBanHus "Hwmxeropoackasa rocygapcrseHHas
MeauunHckaa akagemus” MuHucTepcTsa 3gpaBooxpaHeHna Poccnmnckom
depepaummn, HuwxkHnn Hoeropopa, Poccus; 2d>e,u,epaanoe rocygapcrBeHHoe
GropxeTHoe yupexaeHue "TpuBormkckni doeaeparnbHbIn MEAULMHCKAN
nccrnegoBartenibCku LeHTp" MuHuctepcTea 3gpaBooxpaHeHus Poccurckom
depepaummn, HmwxkHnn Hoeropop, Poccus; 3cDe,u,epam:Hoe rocygapcTBeHHoe
aBTOHOMHOe obpasoBaTeribHOe ydpeXxXaeHne Bbiclero obpasoBaHus
"Hwxeropoackui rocyaapcTBeHHbIN yHuBepceuteT M. H.W. Jlobauyesckoro", HmxHmi
Hosropog, Poccusi; “denepanbHoe rocyaapcTBeHHoe yupexaeHue "degepanbHbiii
Hay4HoO-unccrnegosaTenbckun LeHTp "Kpuctannorpadgpusa n potoHmka" Poccuimckon
akagemumn Hayk", Mocksa, Tpouuk, Poccus; olga.tikhobrazova@gmail.com

OgHum 13 Haubonee nepcnekTMBHbIX MeTogoB Tepanun YMT saensaeTcs
HeMpoTpaHCNIaHTauMss CTBOSIOBbIX WM MPOreHUTOPHbIX KNeToK Ha ocHose 3D
HOocUTenem K3 CcuHTeTUdeckux Buogerpagmpyemblx  MatepmanoB. OpgHako
KNUHNYECKME W JKCNepuMeHTasrbHble  3dddeKTbl  TpaHCnfaHTauuum  KNeTok,
co3jalomx MNOoAXOAdAWY ANA pereHepaumMm TKaHem W HenpoTpaHchiaHTauum
cpenly, U3ydeHbl HegoctatovHo. Ha mogenn oTkpeiton UMT mo3sra mbllwen nuHun
C57BL/6 n3y4yeHa cnoCcoBbHOCTb ayTONOrMYHbIX HEMParibHbIX MPOreHUTOPHbIX KIETOK
Ha ocHoBe 3D Owuoperpagmpyemoro ckaddonga, COCTOSILEro W3 rmaporens
BbICOKOMOJEKYIISIPHOM TManypoOHOBOW KUCMOTbl U MOOUULMPOBAHHOIO XMTO3aHa,
BbIMOMHAOLWEro porfib HOCUTENSA TPaHCMMaHTUPYEMbIX KIETOK W 3aMellaroLlero
MaTPUKC HEPBHOW TKaHM BO BpPEMS MNPOBEOEHMUM PEKOHCTPYKTMBHOM Tepanun, K
BOCCTaHOBJIEHUNIO dYHKUMI rorfloBHOro Mo3ra. TpaHcnnaHTauma 3D
buoperpagmpyemoro ckadgponga yepes 7 CyTOK nocne TpaBMbl MO3ra okasbiBana
NPOTEKTOPHOE Aencrtseue, BOCCTaHaBnuBas, BEPOATHO, CUHaNTUYECKYHO
NNacTM4YHOCTb HEWPOHOB TrOMOBHOrO Mo3ra. [loBegeH4yeckne TeCTbl BbISBUMK
AOCTOBEpPHbIE YryYlleHNA BOCCTaHOBIIEHUSA HEBPOOrNMYECKNX N MOTOPHbIX (OYHKLIUI
LUHC y XuMBOTHbIX Ha ¢oOHE NPOBEAEHHOW HenpoTpaHCnnaHTauMmM B OTAANIEHHOM
nepuoge, a Takke akTtyanusaumm cnegos namsat yepes 5 mecsueB nocrie TpaBMbl.
MooaepxaHme obbema Mo3ra B NOCTTpaBMaTMYECKOM nepuoae 3a cyeTt ckaddonga
B TedeHne nepBoro mecsua, no gaHHeiM MPT, npeaynpexgano HapylweHue paboTbl
HEMPOHHbLIX CeTeln Mo3ra, 4TO oOycnaBnuBaeT nydlwlee BOCCTAHOBIIEHNE
KOTHUTUBHBIX W pednekTopHbiX dyHkumn LIHC. Kpome Toro, umnnaHTupoBaHue
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yepe3 Hepgento nocrne YMT 3D Ouogerpagmpyemoro ckadpdonga cHwkano
BbIp@XX€HHOCTb BOCNasnMTeNbHOro npouecca U He CTUMYNMPoBasio ayTOMMMYHHbIE
npoueccbl B rofioBHoM wmosre npu YMT no ypoBHIO LWTOKMHOB B KPOBWU B
noctrpaBmatudeckom nepmoge. Pabora nogaepxaHa rpaHtom PH® Ne 14-25-00055.

THE EFFECT OF AUTOLOGOUS NEURAL PROGENITOR CELLS BASED ON 3D
BIODEGRADABLE SCAFFOLD ON THE LONG-TERM FUNCTIONAL OUTCOME
OF C57BL/6 MICE AT THE THERAPY OF TRAUMATIC BRAIN INJURY
Tikhobrazova O.P., Balyabin A.V.? Gladkov A.A.}, Muravyeva M.S.3, Kluev
E.A.}, Shelchkova N.A.}, Timashov P.S.%, Bagratashvili V.N.*, Mukhina I.v.}?3
Nizhny Novgorod State Medical Academy, Nizhny Novgorod, Russia; ?Volga
Federal Medical Research Centre, Ministry of Health of the Russian Federation,
Nizhny Novgorod, Russia; *Lobachevsky State University of Nizhny Novgorod,
Nizhny Novgorod, Russia; “Institute of Photon Technologies, Federal Scientific
Research Center “Crystallography and Photonics” of the Russian Academy of
Sciences, Moscow, Troitsk, Russia; olga.tikhobrazova@gmail.com

One of the most promising methods of the treatment of TBI is
neurotransplantation of progenitor cells based on 3D scaffolds from synthetic
biodegradable materials. However, clinical and experimental effects of cell
transplantation creating suitable for tissue regeneration and neurotransplantation
environment are not well understood. The ability of autologous neural progenitor cells
based on 3D biodegradable scaffold to long-term functional restoration was studied
during reconstructive therapy of open brain TBI of C57BL/6 mice. The scaffold was
produced from a hydrogel high molecular weight hyaluronic acid and modified
chitosan. The 3D biodegradable scaffold performed the role of the carrier for
transplanted cells and substitute matrix of neural tissue. The study shows that the
transplantation of the scaffold after 7 days after TBI has exerted a protective effect
probably by restoring the synaptic plasticity of neurons in the brain. Behavioral tests
revealed a significant improvement in recovery of neurological and motor functions of
the CNS in animals against background of neurotransplantation in a remote period,
as well as actualization of memory traces in 5 months after TBI. The maintaining
brain volume in the post-traumatic period due to the scaffold within the first month,
according to MRI, has prevented the disruption of the neural networks of the brain,
which leads to a better recovery of cognitive and reflex functions of the CNS.
Furthermore, implantation of 3D biodegradable scaffold after one week after TBI has
reduced the severity of inflammation processes and has not stimulated autoimmune
processes in the brain at posttraumatic period by the level of blood cytokines.

This work was supported by a grant from RNF Ne 14-25-00055.
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OCOBEHHOCTU BO3AEUCTBUA HEUPOTPO®UYECKOIO ®AKTOPA
FONOBHOIO MO3rA HA YCTOMYUBOCTbL PA3NTUYHbLIX MTMHUA MbILLEN K
MLWLEMMAMU IN VIVO
YpasoB M.[1.}, Mutpowmuna E.B.>?, AGoreccumenrane B.XK.*, Xampayi W.%,
MuweHko T.A.}, ActpaxaHoBa T.A.}, LlenukoBa H.A.%*, Nanwwux P.0.%,
Benoycosa W.U.2, MyxuHa U.B.*', BeayHosa M.B.!

1 - Huxeropogckuin rocyaapctBeHHbIn yHuBepcuteT nm H.U. No6ayesckoro, HxHUI
Hosropog, Poccus; 2 - ®I'60Y BO Hwxeropoackasa rocygapcTBeHHass MeauumnHcKas
akagemus, HmwxkHun Hosropoga, Poccus; urazov@neuro.nnov.ru

NMwemunyeckoe noBpexaeHue roroBHOMO Mo3ra 3aHMMaeT TpeTbe MecTo cpeau
Hanbonee pacnpoCTpPaHEHHbIX MPUYMH CMEPTHOCTUM W WHBanNuAusaumm B MUpeE.
AKTMBHO BefeTCs NOUCK HOBbIX BELLECTB U METOLO0B 4SS 3aLlLMThbl KNEeTOK rofIoBHOro
Mosra. [lepcrnekTuBHbIM NpeaCcTaBNAeTCs WUCMONb30BaHWE HEenpoTpOUYECKnX
dakTopoB, B TOM 4uMcCne HenpoTpodunyeckoro gakropa roniosHoro mosra (BDNF). B
nocrniegHue rofbl onucaHbl BO3MOXHbIE MEXaHU3Mbl ero AeWCTBUS MNpu TUNoKCUn
(Vedunova et.al., 2015). AkTyanbHOMW 3agayen SBMSETCA MOUCK afeKkBaTHOM
XMBOTHOW MOAEeNuU And WU3YYeHUS COBPEMEHHbIX CMOoCODBOB HEenponpoTeKLmN.
N3BEeCTHO, 4YTO pasHble IMHMKM NabopaTOPHbLIX >XMBOTHBIX MMEKT rEeHEeTUYECKM
OOYCMNOBMEHHYID pasfiMyHYy0 YCTOMYMBOCTb K ULIEMUYECKOMY MOBPEXOEHUIO
ronioBHoro mo3sra. Llenb paboTbl - nccnegosanue gernictena BDNF Ha ycTonumBocCTb
nnHuA mblwen C3H n C57BL/6 K nwemun in vivo.

MopgenupoBaHne HeobpaTumon rnobanbHOM WWEMUMM NPOBOAMMOCH MYTEM
OAHOBPEMEHHOW [OBYCTOPOHHEW OKKI3UM COHHbIX apTepun. BDNF BBoguncs
WMHTPaHa3anbHO 3a 45 MMHYT 40 MogenMpoBaHusa nwemMmnn (4 Mkr/kr). Boeinn n3y4deHsol
BbKMBAEMOCTb XMBOTHbIX, a Takke BnusHMe BDNF Ha ckopocTb noTpebneHus
Kucnopoga MUTOXOHAPUAMU Npu uwemun. MIMeHHoO MuToxoHapuanbHas UCYHKUMS
ABMSAETCA OAHWUM MX OCHOBHbIX MEXaHU3MOB pPasBUTUS MOBPEXAEHUA FONOBHOMO
Mo3ra nocne Bo3gencteus  uwemun. CKOpPOCTb  AbIXaHWs  MUTOXOHAPWNA
perncTpmpoBanu npu MOMOLUM pecrnmpoMeTpa BbICOKOro paspelleHna Oroboros
Oxygraph-2k (Austria). lNokasaHo, 4TO Mbiwn nnHUM C3H 6Gonee ycToMuMBbLI K
Bo3gencTemo  uwemmn. Ha 1-e CcyTkM nocne  MOAENUPOBAHUS  ULLIEMUU
BblXXnBaemMocTb Mbiwen nuHum C3H coctasuna 36%, B TO BPEMS Kak MbILLEN TIMHUN
C57BL/6 — 25%, Ha 5 cyTkn 30% u 8% cooTBeTCTBEHHO. IHTEPECHO OTMETUTD, YTO
BBegeHne BDNF okasbiBano HemponpoTeKTOPHbIN 3MEKT NULb Ha MblEN NNHUN
C57BL/6. BbhkuBaemoctb Mblwen numHun C57BL/6, kotopbim BBOaunu BDNF,
coctaBuna 66% Ha 1-e cyTku nocne MoAenupoBaHUs UwemMumn (KOHTporb — 25%), B
TO BpeMs Kak y Mblwen nuHum C3H nokasatenu rpynnbl ¢ BDNF He umenu
AOCTOBEPHbIX OTIMYMW OT KOHTPONbHOW rpynnbl. BbisBneHo, 4To 4Yepe3 24 yaca
Nnocre OKKMK3MM COHHbIX apTepun B KOHTPOSbHOW rpynne CKOpOCTb NoTpebneHuns
Kucnopona M30onMpOBaHHbIMU MUTOXOHAPUAMMK (NpU cTUMmynmMpoBaHuu |l komnnekca
AblXxaTenbHOM Lenn) JOCTOBEPHO CHWXKaeTcs B 2,8 pasa OTHOCUTENbHO MHTAKTHOM
rpynnel  (370,87+15,52 pmol/s*ml). OpgHako, ana nuHun C3H nokasaHo, 4TO
npuMeHeHne HenpoTpoduyeckoro gakropa ronosHoro mosra BDNF nogaepxnsaet
CKOPOCTb MOTPebneHns Kucnopona npakTUYeCcKn Ha UCXOOHOM YPOBHE (MHTaKTHble
XMBOTHble - 759,5£88,82 pmol/s*'ml, B rpynne BDNF 702,3+125,53 pmol/s*ml).
Takum obpasom, BbisiBNEHbI MHANBUAYalbHbIE OCOBEHHOCTU pasHbIX NNHUA MbILLEN K
BO3OEeNCTBUIO nwemun n snmaHunto BDNF.
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FEATURES OF BRAIN-DERIVED NEUROTROPHIC FACTOR INFLUENCE ON
THE RESISTANCE OF DIFFERENT LINES OF MICE TO ISCHEMIA IN VIVO
Urazov M.D.%, Mitroshina E.V.}?, Abogessimengane B.Zh.%, Hamraoui I.%,
Mishchenko T.A.!, Astrakhanova T.A.}, Shchelchkova N.A.?*, Lapshin R.D.,
Belousova .12, Mukhina I.V.?*, Vedunova M.V.}

1 - Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia; 2 -
Nizhny Novgorod State Medical Academy, Nizhny Novgorod, Russia;
urazov@neuro.nnov.ru

Ischemic brain injury takes the third place among the most common causes of
death and disability of people all over the world. It is actively conducted searching for
new substances and methods able to protect brain cells from ischemia. A promising
approach is using of neurotrophic factors, including brain-derived neurotrophic factor
(BDNF). In recent years, the possible neuroprotective mechanisms of this
endogenous protein in hypoxic conditions have been described (Vedunova et.al.,
2015). Nowadays particularly urgent task is to find an adequate animal model for
modern neuroprotective methods development. Numerous studies show that different
lines of laboratory animals have varying resistance to ischemic brain damage due to
their genetic features. The aim of our investigation was to study the effect of brain-
derived neurotrophic factor on the resistance of C3H and C57BL/6 mice to ischemia
in vivo.

In order to induce ischemic damage we performed a bilateral carotid occlusion
by non-absorbable ligature. BDNF was intranasally injected 45 min before the
surgery (4 pg/kg). We studied the animal survival and the effect of BDNF on the
oxygen consumption rate of brain mitochondrias in ischemia modeling. A
mitochondrial dysfunction regarded as one of the basic mechanisms of brain damage
after ischemia influence. Mitochondrial respiration rate was recorded using a high-
resolution respirometer Oroboros Oxygraph-2ka (Oroboros, Austria). Our study
showed that C3H line mice are more resistant to ischemia. On day 1 after surgery,
C3H mice survival was 36%, while in the group of C57BL/6 mice this parameter was
- 25%. The animal survival was 30% and 8% respectively on day 5 after surgery.
Interestingly, BDNF application exerted neuroprotective effect only for C57BL/6 mice.
On day 1 after surgery, the survival of C57BL/6 mice with BDNF injection was 66%
while on the similar C3H group of mice no significant differences from the control
group were revealed (control animals — 25%). The experiments conducted on C3H
mice shown that the oxygen uptake rate by isolated mitochondria (with the
respiratory chain complex Il stimulation) in the control group decreased by 2,8 times
compared to the intact animals and amounted to 370,87+15,52 pmol/s*ml 24 h after
bilateral carotid occlusion. However, BDNF application supports the oxygen uptake
rate approximately at baseline (intact animals - 759,5+88,82 pmol/s*ml, group BDNF
- 702,3 £125,53 pmol/s*ml). Thus, we have identified the individual characteristics of
different lines of mice to the ischemia and BDNF influence.
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M3MEHEHWA B CTPYKTYPE UHOUBUAOYAJIIbHOIO OINbITA NMPU AOANTALUU
nHOMBUOA K HEBO3MOXHOCTU UCINOJIb3OBAHUA PAHEE
CPOPMUPOBAHHOIO OMNbITA
YucToBa l0.P.}, UBnuea H,MN.%, Mopkux A.T.>, Anekcanapos 10.U1.12
Y MHetutyT neuxonorum PAH, Mocksa, Poccusi, 2 FocyaapCTBEHHbIN akaaeMuyeckuii
YHUBEPCUTET ryMaHuTapHbIX Hayk, Mocksa, Poccus, yulia_chistova@inbox.ru

Apantaumsa K u3MeHsiowenca cpefde noapasymeBaeT He TOMbKO HayvyeHue
HOBOMY MOBEAEHMIO, HO W CBOEBPEMEHHOEe MpeKpalleHne peanu3auumn yxe
MMeloLLerocs onbiTa, Koraa ero UCcnonb3oBaHne CTaHOBUTCA HeadekBaTHbIM. [laHHoe
nccnegoBaHve NpoBeAeHo C NO3nNLUN CUCTEMHO-3BOSTIOLMOHHOIO NOAX04a, KOTOPbIN
Nno3BONnseT paccmaTpmBaTb WHOMBMOA KakK LEMNOCTHOrO akTMBHOrO cybbekra, a
CUTYyaUMo HEBO3MOXHOCTM UCMOSIb30BaHMA NHANBUAYANbHOIO ONbiTa Kak CUTyauuio,
BHOCSILLYIO paccorfnacoBaHne mexgy MOTMBauMend U BO3MOXHOCTbIO [AOCTUXKEHUS
pesynbrtata. M3mMeHeHuUss B CTPyKType WHOUBMAOYaNbHOrO OMbiTa, CBA3a@HHbIE C
HEBO3MOXHOCTbIO peanu3auun CyObLEeKTMBHO 3Ha4YuMMOro noBefeHus, MOoryT ObiTb
CBSi3aHbl C BO3HWMKLWWM paccornacoBaHveM. [1ns npoBepkuM 3TOro npeanosioXeHus
ObINM cMogenupoBaHbl ABe cUTyauuu, NPU KOTOPbIX UHAMBUL, HE MOXET OOCTUTHYTb
pesynbTata — CUTyaumnsa notepu pesynbTaTUBHOCTUM MOBEAEHUS U HEBO3MOXHOCTU
ero peanusaumm (U3bsATME nefanu, KOTOPYK Kpbica obydanacb HaxumaTb Ans
nonyyeHns NUWn — «3anpet»). B obonx cnyvasx nHaMeBug He nonyyaeT pesynbrar,
HO B NepBOM CUTyauUn MOXeT NpoAoIKaTb coBepLllaTb HeaPMEKTUBHbIE AENCTBUS,
BO BTOPOM — He MMeeT BO3MOXHOCTW peanu3oBaTb akTbl, paHee NpuBOAMBLUMNE K
OOCTWXKEHUIo pesynbTaTa. MccnegosBaHne npoBedeHO Ha B3POCNbIX Kpbicax Long-
Evans, o0O6y4eHHbIX UMKIMYEeCKOMY nuwenobbiBaTeNbHOMY  MOBEOAEHUIO W
nocrnefoBaTesfibHO MOCTaBMEHHbIX B CUTyauuilo MoTepu pesynbTaTUBHOCTU U
«3anpeta». [lpoBoamnacb XpoHMYEcKas perncTpauma HEWPOHHOM aKTUBHOCTU
TeTpodamu, perucTpaumns noBegeHYecknx oTMETOK N BUAEO03anuChb NOBEAEHNUS.

B pesynbTate nepBomn 4actu uccnegoBaHusa obHapyXeHbl U3BMEHEHUS B YacToTe
CMankoBOW aKTUBHOCTM HEKOTOPbIX HEWPOHOB NpU peanu3aumm HeycrnewwHoro
noBefeHus. O6Hapy»xeHo CHWXeHVe 4YacToTbl peanusauunn axkToB
nuwenobbiBaTeNbHOrO NOBEAEHNSA, a TakkKe, U3BMEHEHME BPEMEHU OCYLLECTBNEHUS
HEeKOTOpbIX akToB. Takum obpa3om, hakTop nNoTepu pesynbTaTUBHOCTU NOBEeAEeHUS
NPMBOAMUT K peopraHnsaumm B CTPYKTYpe MHANBUAYANbHOro onbiTa.

B npegBaputenbHOM 3KCNepuMeHTe B cuTyaumn «3anpetay» 6binv BblAeneHbl
cnegywlowue cneundguyeckme akTbl NoBedeHus: noaxodbl K OTBEPCTUIO B MecCTe
N3bATOM neganu, obHIOXMBaHME OTBEPCTUHA, HAXOXOEeHWe B Yriy U3bATOM neganu,
NPOBEPKN KOPMYLUKA Ha CTOpPOHE U3bATOM Nejanu, akTtbl TrpyMMuHra u
OPVEHTUPOBOYHO-NCCMEAOBATENbCKOrO MOBEAEHUA B YIIy W3bATOM nejanu,
nocrnefoBaTeflbHOCTU aKTOB Ha CTOPOHE U3bATON nejarnw.

O6e onucaHHble cuTyauun (HeaddeKTUBHOE MOBEAEHNE U «3anpeT») UMEKT
CXOACTBO — Mpexae OOCTUraembl pesyrnbTaTr He MOXeT OblTb JOCTUTHYT. MOXHO
npeanonoXutb, 4To B 06OMX Ccnyyasx npoucxoauT Moaudukauns CTPYKTYpbl
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NHAMBUAYanbHOro onbita. [peanonoXmTensHo, NpyY HEBO3MOXHOCTM peanu3oBaTb
noBefeHne MNPOUCXOAAT U3MEHEHUS B MEXCUCTEMHbIX OTHOLLUEHMSAX, W, BEPOSATHO,
peopraHmMsaums Ccamoro 3fieMeHTa onbiTa, KOTOpbIi Obln  cOpMUPOBaH nNpwu
00y4yeHMM HaXxaTusl Ha nNedanb U NOABEPrcsa «3anpeTy» Ha peanv3aunto BO BHELLHEM
nnae.

Paboma ebinosiHeHa ripu noddepxxke epaHma POOU 17-06-00909.

CHANGES IN INDIVIDUAL EXPERIENCE STRUCTURE WHEN INDIVIDUAL
ADOPTS TO IMPOSSIBILITY OF USING PREVIOUSLY FORMED EXPERIENCE
Chistova Yu.R., Ivlieva N.P., Gorkin A.G., Alexandrov Yu.l.

Institute of psychology RAS, Moscow, Russia, yulia_chistova@inbox.ru

Adaptation to a changing environment involves not only learning new behavior,
but also termination of the performance of already existing experience, when its use
becomes inadequate. The study was conducted in the frame of system-evolutionary
approach that allows you to view the individual as holistic, active subject, and the
situation of impossibility of use of individual experience - as a situation that
introduces a mismatch between motivation and ability to achieve results. Changes in
the structure of individual experience, associated with the impossibility of the
subjectively meaningful behavior realization can be related to a misalignment. To
check this assumption we modeled two situations in which an individual cannot
achieve the result — the situation of losing the result of behavior and the impossibility
of its realization (removal of pedal that a rat was trained to press for food — "ban"). In
both cases, the individual does not get the result, but in the first situation, can
continue to make ineffective attempts, while in the second - not able to perform the
acts, previously led to success. The study was conducted on adult rats, Long-Evans,
trained food-acquisition cyclic behavior and consequently put in the situation of loss
of effectiveness and "ban". We did chronic registration of neural spiking with tetrodes,
behavioral markers and videorecording of behavior.

In the first part of the study we found changes in the spiking frequency of some
neurons in the performance of unsuccessful behavior. It was obtained the decrease
of the food-acquisition behavioral acts frequency and also change of certain acts
duration. Thus, the loss factor of the effectiveness of behavior leads to reorganization
of the structure of individual experience.

In a preliminary experiment we defined in "ban" situation the following specific
acts of behavior: approaches to the hole in the removed pedal location, sniffing there,
being in the corner of removed pedal, checking feeders on that side, the acts of
grooming and exploratory behavior in the removed pedal corner, a series of acts on
the side of the removed pedal.

Both of the described situations (ineffective behavior and "ban") are similar —
previously achieved result cannot be achieved. We can assume that in both cases
there is a modification of the structure of individual experience. Presumably, the
impossibility to perform the behavior changes inter-system relations, and, perhaps,
reorganizes the element of experience, which was formed when learning the pedal
pressing and suffered "ban" on the external realization.
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UHIMMBUPYIOLLEE OEUCTBUE NONU®EHONbHbLIX COEOUHEHUU HA
NMEPEKUCHOE OKUCJIEHUE NUNnAaoB
LlWy6uHa B.C., KosuHa B.U., llaTanuH 10.B.
depnepanbHoe rocyaapcTBeHHOE BoaKeTHOe yupexaeHne Haykm MHCTUTyT
TEOpPETUYECKON N aKCnepuMeHTansHon 6uodunsmkm PAH, r. MywuHo, Poccus;
MyWwKnHCKMI rocyaapcTBEHHbIM €CTeCTBEHHO-HaYYHbIM MHCTUTYT, I. [NywunHo, Poccus,
shubinavictoria@yandex.ru

B nocnegHee Bpemsa d¢nasBoHOMObI paccMaTpuUBAlOTCH Kak COeANHEHUS,
crnocobHble okasbiBaTb HEMPONPOTEKTOPHOE OEeNCTBME, B OCHOBE KOTOPOro MOryT
nexartb HECKONbKO MexaHu3MoB. CornacHo CyLlecTBYHLWUM AaHHbIM, (hrnaBoHOUAbI
MOryT BfMSATb Ha CUrHanNbHble CUCTEMbl KMETOK, a Takke Ha pasButue
OKUCNUTENBbHOIO CTpecca, KOTOPbIA, Kak W3BECTHO, BOBIiEYEeH B pas3BuTMe psaa
HenpoaereHepaTuBHbIX 3aboneBaHnMn. B  4acTHOCTW, NOBbLIWEHHbBIA YPOBEHb
NpoAYKTOB NepekncHoro okucrnenus nunugos (MNOJT), dopmupyowmnxca B yCrnoBusix
N30bLITOYHON reHepaumm akTUBHbIX POPM Kncrnopoga, obin obHapyxeH npu 6onesHu
Anurenmepa, [lapkmHcoHa, eHTMHITOHa u gp. Llenbio gaHHoro uccneposaHus
ABNANOCb U3y4eHWe [OEeWCTBMS LIeCTM CTPYKTYpHO O6nm3kux ¢hnaBoHOMAOB
(kBepueTuHa, TakcuUONUHa, KaTexuHa, JPUOAMKTMONA, HapUHIEeHUHa U
recnepetMHa) W MPOAYKTOB KOHAEHcauum TakcugonmHa ¢ KapboHMMbHbIMA
coeanHeHmamu (npogyktamu [1OJ1, Takmmum Kak rnuokcanesas Kucrnota W
auetanbgerng) Ha npoueccol [MOJ1. TOJT (B npucyTcTBUM W B OTCYTCTBUM
nonneHoNoB) oLueHNBaN No N3MEHEHNIO KOHLIEHTPAaLMM ManoHOBOro Avaneaervaa
B cucteme, cogepxailen neuutuH, cynbdat xenesa (lI) n nepokcua Bogopoaa.
Bbino ycTaHOBNEHO, 4TO KBEpPUETWMH, KaTexXWH, 3SpPUOAMKTMON U TakCcMdOnuH
nHrnbupytoT MOJ1 Bonee appekTMBHO, YeM recnepeTuH U HapuHreHuH. NpoayKTbl
KOHAEeHCauun TakcuonmHa € KapOOHUIbHBIMW COEOUHEHUAMU TakkKe CMOCOOHbI
nogaenatb MOJI. MonyyeHHble faHHbIE CBMAETENLCTBYIOT O TOM, YTO MOMAUMEHOSbI,
cogepxawme B CTPYKTYpe KaTexosfibHbl dparMeHT, 3dEKTUBHO 3alumatoT
NUNUOHY (pPakunio OT OKUCNUTENbHOro noBpexaeHus. Kak nokasbiBaloT Haluu
peaynbTaTtbl, NPOAYKT KOHOEHCcAUun TakcmdonnHa ¢ rmmokcaneBon kucnotom donee
yem B 10 pas ny4we pacTBopuM B BOAE, YeM UCXogHbIn pnasoHouns. KoadpdpuuneHT
pacnpegeneHns OKTaHomn-Boda ANns OaHHOro coefuHeHus B 1.5 pasa Huxe, yem
COOTBETCTBYHOLLAS BENMYMHA A58 TakcnponuHa. 3To No3BonsieT NpeanosioxXnTb, YTo
ahekTnBHoe MHrMbMpoBaHme npoueccos [NOJ1 KOHbIOraToM MOXeT ObiTb CBA3AHO C
nokanusaumen JaHHOro CoeguHeHust Ha rpaHuue pasgena ¢as nunug-soga, rae oH
MoXeT 6onee ah(PeKTMBHO 3alimiaTb NUNUObl OT OKUCIEHUSA, a Takke C ero
MeTasnsicBs3biBalOLLMMN CBOMCTBAMM.

UccrnedosaHue 8bIrnosHeHo npu cuHaHcosol noodoepxke POOU (Ne14-44-
03622 u Ne15-04-02377).

INHIBITORY EFFECT OF POLYPHENOLIC COMPOUNDS ON LIPID
PEROXIDATION
Shubina V.S., Kozina V.l., Shatalin Y.V.
Institute of Theoretical and Experimental Biophysics, Russian Academy of Sciences,
Pushchino, 142290, Russia.
Pushchino State Institute of Natural Sciences, Pushchino, 142290, Russia,
shubinavictoria@yandex.ru

109


mailto:shubinavictoria@yandex.ru
mailto:shubinavictoria@yandex.ru

International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

In recent years, flavonoids are considered as compounds that able to exert a
neuroprotective effect. Several mechanisms may underlie at the basis of this effect.
According to the available data, flavonoids can modulate signaling pathways, as well
as oxidative stress. It is known that oxidative stress is implicated in the development
of several neurodegenerative diseases. In particular, increased level of lipid
peroxidation products, which form under conditions of excessive generation of
reactive oxygen species, was found in Alzheimer’'s, Parkinson’s, Huntington’s
disease, etc. The aim of the present study was to examine an effect of structurally
related flavonoids (quercetin, catechin, taxifolin, eriodictyol, hesperetin, and
naringenin) and products of the condensation of taxifolin and carbonyl compounds
(LPO products such as glyoxylic acid and acetaldehyde) on lipid peroxidation (LPO).
LPO (with and without polyphenols) was estimated on the basis of changes in
malondialdehyde concentrations in a system containing lecithin, iron(ll) sulfate, and
hydrogen peroxide. It was found that quercetin, catechin, eriodictyol, and taxifolin
inhibit LPO more effectively than hesperetin and naringenin. Products of the
condensation of taxifolin and carbonyl compounds also able to suppress LPO. The
data obtained indicate that polyphenols containing catechol moiety effectively protect
lipids from oxidative damage. As our results show, the solubility of the product of
condensation of taxifolin and glyoxylic acid in water solutions is more than 10 times
higher than that of parent flavonoid. The partition coefficient octanol-water for the
product is 1.5 times less than that for taxifolin. Based on these data, it can be
assumed that effective inhibition of LPO by the product can be related to the location
of this compound at the lipid interface where it can more effectively protect lipids from
oxidation, as well as its metal-binding properties.

The present study was partially supported by RFBR, (Ne14-44-03622, and Ne15-
04-02377).

MCCINEOOBAHMUE BITIUAHNA ®PAITMEHTA PELEENTOPA RAGE HA
BbIDKUBAEMOCTDb KJIIETOK B KYNIbTYPE T’MNMNOKAMMNA TPAHCIEHHbIX
MbILLEW 5XFAD
fAkoBneBa A.M.}, TatapHukoBa O.I".>, HectepoBa U.B.!, CamoxuH A.H.},
Hekpacos N.B.*?, BonbnuHa 0.M.%, KopoeB [1.0.%, Bo6koBa H.B.*

! depepanbHoe rocygapcTBeHHOe BlogKeTHOe yupexaeHve Haykm MHCTUTYT
onodmankn knetkm PAH, MNywmHo, Poccus; 2 MockoBcKuii rocyapCTBEHHbIN
yHuBepcutet nmeHn M. B. JlomoHocoBa, Mockea, Poccus; 3d)e,n,epaanoe
rocygapcTtBeHHOe BromkeTHoe yupexaeHue Haykm MHCTUTyT GuoopraHmyeckom
xumumn PAH, Mockea, Poccusa; nbobkova@mail.ru

RAGE npeactaBnsetr cobon mMemOpaHOCBA3aHHbIM ©Oenok, BHEKNEeTOYHbIN
Yy4aCTOK KOTOPOro COCTOUT M3 BapuabenbHOro MMMYHOrNoOynMHOBOro OOMEHa U
ABYX KOHCTaHTHbIX oMeHoB. RAGE akcnpeccupyeTcs pasnuyHbiMi TUNamMn KNeTok,
BKMOYAsA HEWpPOHbI, acTpountbl M mMukpornuioo [Leclerc et al.,, 2010]. RAGE,
CBA3bIBAACb CO MHOMMMW nuUraHgamu, nNpuUHMMaeT yvyacTue B Takux 3aboneBaHusx
kak Oouabet, HenpopereHepauusi, ammunoungos, 6onesHo Anburerimepa (BA) wn ap.
[Ajith et al., 2016]. Ha mukpornvanbHOM KyrnbType 4venoBeka Obifio MokasaHo, YTo
GnoknpoBaHne aHTMTENamMM cBaA3biBaHMa RAGE ¢ nuraHgamm, npuvBoaMT K
YMEHbLUEHNIO BOCMNanuTesnibHOM peakuuu. Ha mbiwunHon mopenun BA nHaktuBauus
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RAGE-3aBUCUMbIX CUTHAmNbHbBIX NYTEN COMNPOBOXOAETCH YIyYllEHNEM KOTHUTUBHBLIX
dYHKUNIA 1 CHXXeHneM HenpogereHepauuu [Pinkas et al., 2016].

PactBopumasn goopma RAGE (SRAGE), He cBsizaHHas C KIeTo4yHOM MeMbpaHou,
MOXeT 3a cuveT cBa3blBaHMS C nuraHgamu RAGE npenatctBoBath  3anycky
BHYTPUKNETOYHbIX MEXaHM3MOB, MpMBOAAWMX K rmbenn HenWpoHoB. In vitro
pnobaesneHne sRAGE k kynbType knetok 6nokupyet gencteue nuraHgoB RAGE,
NPOSIBMIAIOLLEECA B 3KCNPEeCcCUM MapKepoB BOCMAreHus, KIeTOYHOW Murpaumu,
nponudepaummn n utToTokendHocTn [Hudson et al., 2008; Monteiro et al., 2006].

PaHee Mbl nokasanu, 4YTo B onbiTax in vivo ¢pparmeHT RAGE (60-76) nocne
WHTpaHa3anbHOro BBeAEHUSA MPOHMKAeT B MO3r WU yrydwaeT namMsaTb Mblen C
nHayunpoBaHHon dopmon BA. B pgaHHom paboTe BbINOMHEHO WCCreaoBaHue
a(ppeKkToB ITOro hparMeHTa B YCIIOBUSX iN Vitro Ha KynbType KMeToK runnokamMmna
TPaHCreHHbIX Mblwen nnHMM S5XFAD, aBnalowmxca Moaernbi HacneacTBEHHOW
dopmbl  BA. Ha paHHbIM  MOMEHT oTpaboTaH npPOTOKOST  MOSlyYeHuUss WU
KyNbTUBUMPOBAHNSA  TPAHCFEHHOW  KymnbTypbl W B UMMYHOLMTOXMMWYECKOM
nccnegoBaHMM € UCMNOSNb30BaHMEM MOSMUKMNOHAMNbHbLIX  aHTUTEN K [B-amunovay
nokasaHa CrnocoBHOCTb KynbTypbl CUHTE3MpOBaTb JTOT nNenTua, a Takke
dopmupoBaTb HEWpPOHanbHYyKO CeTb, O 4YeM CBUAETENbCTBOBaNa BbICOKas
MMMYHOMO3UTUBHOCTb KynbTypbl K llI-B-TyGynuHy. [MpoaHanu3npoBaHbl OaHHbIE,
noslydyeHHble B xode WHKybaumm TpaHcreHHon KynbTypbl SXFAD ¢ dparmeHTOM
nentnaa RAGE(60-76). MNpuBoantca obeyxaeHne norlydyeHHbIX in Vitro pesynstaTos
N BbICKa3blBaeTCs NpeanosiokeHne o BO3MOXHOM MexaHu3Me OeUCTBUS oparmMeHTa
RAGE(60-76).

Paboma noddepxaHa epaHmom POOU Ne 15-04-01360

EFFECT OF RAGE RECEPTOR FRAGMENT ON CELL VIABILITY IN CULTURE
OF THE HIPPOCAMPUS OF 5XFAD TRANSGENIC MICE
Yakovleva A.M.}, Tatarnikova 0.G.}, Nesterova I.V.}, Samokhin A.N.2,
Nekrasov P.V.>? Volpina 0.M.%, Koroev D.O.?, Bobkova N.V.!

! Institute of Cell Biophysics, Russian Academy of Sciences, Pushchino, Russia;
Lomonosov Moscow State University, Moscow, Russia; * Institute of Bioorganic
Chemistry, Russian Academy of Sciences, Moscow, Russia; nbobkova@mail.ru

RAGE is a membrane-bound protein, whose extracellular part consists of an
immunoglobulin variable domain and two constant domains. RAGE is expressed by
many different cell types, including neurons, astrocytes and microglia [Leclerc et al.,
2010]. RAGE has the multi-ligand nature and takes part in the many diseases, such
as diabetes, neurodegeneration, amyloidosis, Alzheimer’'s disease (AD) and so on
[Ajith et al., 2016]. On a microglial human culture it has been shown that blocking the
ligand binding with RAGE by antibodies results in a decrease in inflammation. It was
shown in mouse model of AD that inactivation of RAGE dependent signaling
pathways is associated with improved cognitive function and decreased
neurodegeneration [Pinkas et al., 2016].

A soluble form of RAGE (sRAGE), which is not bound to the cellular membrane,
can prevent the interaction of RAGE with its ligands, preventing to neuronal death. In
vitro addition of SRAGE to the cell culture inhibits the expression of markers of
inflammation, cell migration, proliferation and cytotoxicity [Hudson et al., 2008;
Monteiro et al., 2006].

111



International School
The new developments in the psychological, physiological and medical neuroresearches
Sudak, Crimea, Russia, May 30 - June 3, 2017

Previously, we showed that in vivo, the fragment of RAGE (60-76) after
intranasal administration penetrates the brain and improves memory in mice with
induced form of AD. In this study, the effect of this fragment was studied in vitro on
the culture of hippocampal cells of transgenic 5XFAD mice - the model of hereditary
AD. Now, the protocol for the preparation and cultivation of a transgenic culture has
been worked out, and its ability to synthesize $-amyloid and form a neuronal network
were shown. The data obtained by incubating the transgenic 5XFAD culture with the
RAGE peptide fragment (60-76) were analyzed. Possible mechanisms of fragment of
RAGE(60-76) activity in vitro and in vivo experiments are discussed.

This research is supported by RFBR #15-04-01360.
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