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NIAAH PABOTbI WUKOJIbI

OTKkpbiTHE (1 NOHA)
Opening (June 1)

NEKUUU N OOKNALbI BEAYLLUMX YUYEHDbIX (1-4 nioHs)
LECTURES AND REPORTS OF LEADING SCIENTISTS
(Junel-4)

CEMMUHAP (4 vioHsA)

Cucrtema GLP (Good Laboratory Practice, nnu
Haanexatwas nabopaTopHasa npakTuka) B pPOCCUNCKOMN
Hayke

KPYINbI CTON (4 nioHs)

ROUND TABLE (June 4)

MexaHM3Mbl pa3BUTUA N CNOCOOLI KOPPEKLUUN coumanbHO
3Ha4YUMbIX HEUpoaereHepaTUBHbLIX 3aboneBaHUNn
Mechanisms and ways of correction of social significant
neurodegenerative diseases

CTEHOOBASA CECCUA MONOAbIX YYEHbIX (2-4 nioHs)
POSTER SESSION OF YOUNG SCIENTISTS (June 2-4)

3aKkpbiTHe
Closing
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HAYYHASA NMPOrPAMMA
SCIENTIFIC PROGRAM

31 masi ¢ 19:00 go 20:30 u 1 nroHa ¢ 11:00 po 12:30
perncrtpaumsa y4actHMKoB B [NaHCcnoHaTe «3Be34HbINY
Registration on May 31 from 19:00 to 20:30 and
on June 1 from 11:00 to 12:30 in the lobby of the hotel “Zvezdniy”

LLUKONA
HoBenwue pa3paboTku B hyHAAMEHTaNbHbIX U NPUKNAAHbIX
HenpouccrnefoBaHUAX U NCUXONOIMK
SCHOOL
The latest developments in the fundamental and applied
neuroscience and psychology

1 noHA
June l

KoHdepeHu-3an
Conference hall

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

15:00-18:00

Jlekumun n poknaasbl

Lectures and reports
(B ckobkax ykazaHO BpeMs npe3eHTauum BMecTe ¢ Bonpocamm)

Copoko CesiTocnaBs MocudoBuu. BbIOAKOLWWMECHA OOCTWMXXEHUNA
OYHOAMEHTANBHOW BUONOTMYECKOM HAYKM W UMX 3HAYEHWE [ONA
MNMPAKTUYECKOWM MEOUNLNHBI

Soroko S.I. OUTSTANDING ACHIEVEMENTS OF FUNDAMENTAL BIOLOGICAL
SCIENCES AND THEIR IMPORTANCE FOR APPLIED MEDICINE (60 MuH)

CotHukos Oner CeméHoBuy. UIEJIEBbIE KOHTAKTbI, CUHUWNTUAJITBbHBIE
NMEPOOPALNN N CITMAHUNE HEMPOHOB. PEABUITUTALUNA PETUKYTAPU3MA
FOJIbOXW (60 MuH)

KosnoBckas MWHecca BeneauktoBHa. [MPUPOJA TMMNMOMPABUTALIMOHHOW
FMMNEPPE®JIEKCHN
Kozlovskaya I.B. NATURE OF HYPOGRAVITATIONAL HYPERREFLEXIA (45 MuH)
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2 UIOHA
June 2

10:00-18:00
(13:00-14:00 —nepepbIB Ha oben)

INekuun n poknaambl
Lectures and reports

basaH Apa CaakoBuny. OMOLIMOHAJIbHO HACbLIWEHHAA KOIMHUTUBHAA
KAPTA MO3lrA
Bazyan A.S. EMOTIONALLY SATURATED COGNITIVE MAP OF BRAIN (50 muH)

3yb6apeBa Onbra EBreHbeBHa. BIMMAHNE MPOBOCIMANUTENbHbLIX
LUNTOKMHOB HA ®OPMWPOBAHWME KOIHUTUBHBLIX ®YHKLMA MOS3IrA B
PAHHEM MOCTHATAJIbHOM OHTOIEHES3E

Zubareva O.E. EFFECTS OF PROINFLAMMATORY CYTOKINES ON COGNITIVE
FUNCTIONS DEVELOPMENT DURING EARLY POSTNATAL ONTOGENESIS
(60 MuH)

3yeBa MapuHa BnagumupoBHa. OPAKTAJIbHAA CJIOXKHOCTb CUITHAJIOB
BHELUHEW CPEQbLI M 300OPOBbLE MOS3IrA

Zueva M.V. FRACTAL COMPLEXITY OF THE ENVIRONMENTAL CUES AND THE
BRAIN HEALTH (60 MuH)

Kanunesuy Jleonna Bnagmmuposud, PasyBaHoBa A.B., Kowenbckas E.B.,
CmeppoBa O.C., KapnoBa MW.A., MepBepeBa E.B. 3AKOHOMEPHOCTW
®OPMNPOBAHVA [OBUIATEJIbHbIX CTEPEOTUMNOB TP OCBOEHUU
CNOXXHbIX ABUTATENBbHbBIX AKTOB B BE3OINOPHOM TMOJIOXEHNN

Kapilevich L.V., Razuvanova A.V., Koshelskaya E.V., Smerdova O.S., Karpov |.A.,
Medvedeva E.V. LAWS OF FORMATION MOVEMENT PATTERNS DURING THE
DEVELOPMENT OF COMPLEX MOTOR ACTS IN UNSUPPORTED POSITION
(60 MuH)

CynuH AnekcaHgp fAxoBneBud. CJIYXOBAA CUCTEMA KUTOOBPAHbIX:
oBOJTIOUMA U PEBOJTHOUMA

Supin A.Ya. THE AUDITORY SYSTEM OF CETACEANS: EVOLUTION AND
REVOLUTION (60 MuH)

dypayn ®épop UBaHoBuY, YoknHa B.K., dypayn B.®., Tnmxunn A.l'., Bpabue
B.I. NMCUXOCAHOKPEATOJIOMNNA, KNACCUDPUKAUNA WHONBUAOYAJTbHbLIX
YPOBHEW NCUXNYECKOIO 340POBbA U MYTU UX WOEHTUDUKALNA
Furdui T.l.,, Ciochina V.K., Furdui V.T., Glijin A.G., Vrabie V.G.
PSYCHOSANOCREATOLOGY, CLASSIFICATION OF INDIVIDUAL LEVELS OF
MENTAL HEALTH AND THE WAYS OF THEIR IDENTIFICATION (60 MuH)
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3 UIOHSA
June 3

10:00-18:00
(13:00-14:00 —nepepbIB Ha 06en)

INekuun n poknaasbl
Lectures and reports

Bbob6bkoBa Hatanba BuktopoBHa, Bopob6bes B.B. [JOOPAMUNHEPIMYECKAA
CUCTEMA MOS3IA 1 BONE3Hb AJTbLIFEMMEPA

Bobkova N.V., Vorobyov V.V. BRAIN DOPAMINERGIC SYSTEM AND
ALZHEIMER'S DISEASE (35 MuH)

BpuvHkeH H.O., TpywBuukun AnekcaHgp AHapeeBu4, [loHomapeB B.A.
MOBUNbHAA CUCTEMA «SmartBCl» ONA HEWPOUCCNEOOBAHUA W
PA3PABOTKN MHTEP®EMNCOB «MO3I-KOMMbIOTEP»

Brincken N.O., Grushvitskiy A.A., Ponomarev V.A. WIRELESS EEG HEADSET
SmartBCI IN NEUROLOGICAL RESEARCH AND BCI DEVELOPMENT (30 MuH)

MpuHkeBuy Jlapuca HukonaesHa. HEMPOQJMUIEHETUKA — OOCTWMDKEHUA U
MEPCIMEKTUMBbI

Grinkevich L.N. NEUROEPIGENETICS - ACHIEVEMENTS AND PROSPECTS
(40 muH)

KapneHko MapuHa HwukonaeBHa, [lectepeBa H.C., O6namckaa MW.C.,
CkomopoxoBa E.A., Kpuukas [0.B. BOBIEYEHWE KANbMAMHOBOW CUCTEMbI
B PEMYNAUMIO AOPAMUHEPTMYECKOW NMEPEOJAYM B HOPME W MPU
PA3BUTUN HEMPOMATONOIMA

Karpenko M.N., Pestereva N.S., Oblamskaya |.S., Skomorokhova E.A., Kritskaya
D.V. CALPAIN SYSTEM PARTICIPATES IN THE REGULATION OF DOPAMINE
TRANSMISSION UNDER NORMAL AND NEUROPATHOLOGICAL CONDITIONS
(30 MuH)

KopbitoBa Jlynza U6parumoBHa, Kopbito O.B., Pui6uHa J1.A. HEJIMHEMHbIE
BO3OENCTBUA B OHKONOI

Korytova L.I., Korytov O.V., Rybina L.A. NONLINEAR EXPOSURE MODALITIES IN
ONCOLOGY (30 muH)

Kynaesa Wpuna BanepbeBHa. B3AVIMOCBA3b HAPYWEHUA B HEPBHOW
CWUCTEME C NATOMEHE30M CAXAPHOIO OMABETA

Kudaeva I.V. INTERRELATION OF DISTURBANCES IN THE NERVOUS SYSTEM
WITH THE DIABETES MELLITUS PATHOGENESIS (30 MuH)

Kynukos AnekcaHpp BukTopoBuu. COBPEMEHHOE COCTOAHUNE
KOHUENUWW TEHOB-KAHOVMOATOB B HEMPOBMONOIA U MCUXUATPUN
Kulikov A.V. CANDIDATE GENES IN NEUROSCIENCE AND PSYCHOLOGY.
WHERE DO WE STAND? (30 MuH)
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KynukoBa Codpbs MeTpoBHa. COBPEMEHHBIE HEWHBA3WMBHBLIE METOAbI
NCCNEQOBAHUNSA BENOMO BEWECTBA NPV MOMOLWM MPT

Kulikova S.P. MODERN NONINVASIVE MRl METHODS FOR INVESTIGATING
WHITE MATTER (35 MuH)

Nlununa TatbsiHa BwuktopoBHa. OEHOTUTNMPOBAHUWE TEHETUYECKU
MOONPULIMPOBAHHbLIX MbILWLEX: OT FTEHA 0O MOAENN MCUXONATONOMA
Lipina T.V. PHENOTYPING OF GENETIC MOUSE LINES: FROM GENE TO
MODEL OF PSYCHOPATHOLOGY (30 mMuH)

NoceBa Enena BnagummupoBHa. XPOHWYECKMMA COLUMANTbHBIAN CTPECC
MNMEPEHACEJIEHHOCTW: BO3OEMCTBME HA HEPBHYIO W WVMMYHHYHO
CUCTEMBbI

Loseva E.V. CHRONIC SOCIAL STRESS OF OVERCROWNDING: INFLUENCE ON
NERVOUS AND IMMUNE SYSTEM (30 MuH)

4 noHA
June 4

10:00-18:00
(13:00-14:00 —nepepbliB Ha oben)

JIlekuun n poknaasbl
Lectures and reports

ApHbIX Bacunun NeoHupoBunu. HEMHBA3VBHOE KAPTUPOBAHUE
MWENTMHU3ALINN roONnoBHOIO MOSGIrA B NCCNEOOBAHUAX
OEMUEJIMHU3NPYIOWMX SABONEBAHMA W PA3BUTUA LIEHTPAITbBHOM
HEPBHOW CUCTEMbI

Yarnykh V.L. NON-INVASIVE MAPPING OF BRAIN MYELINATION IN STUDIES OF
DEMYELINATING DISEASES AND DEVELOPMENT OF THE CENTRAL NEURAL
SYSTEM (60 MuH)

AtounH [Omutpun Hukonaesuuy. POJIb OKCHUOA A3O0TA B PEYnAunn
MO3IroBOIro KPOBOOBPALLEHWA

Atochin D. ROLE OF NITRIC OXIDE IN CEREBRAL BLOOD FLOW REGULATION
(30 MmuH)

MyxamemxaHoB Omunb KoneeBuu. OYKOVWOAH —  HATYPAIbHbIV
FEPOMPOTEKTOP (20 MuH)

XopceBa Hatanusa UropesHa, MpuropweB M.E., Kunecca N.B. BO3OEVNCTBUE
KOCMO®PUBNYECKNX SPAKTOPOB HA LEHTPAJIbHYO HEPBHYIKO CUCTEMY
UEJTIOBEKA: BOMPOCHI BOCMNPON3BOANMOCTHI PE3YJIbTATOB
NOHINTIOOHBLIX NCCNEOOBAHNN

Khorseva N.l., Grigoriev P.E., Kilessa G.V. IMPACT OF COSMOPHYSICAL
FACTORS ON CENTRAL NERVOUS SYSTEM: QUESTIONS OF
REPRODUCIBILITY OF LONGITUDIAL STUDY RESULTS (30 MuH)
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Bepobuukumn EBreHnn Bacunbesuu. AKTUBALIMOHHAA NMPUPOLOA
NHOVBNOYAIbHbLIX PA3SNUYNN CHA

Verbitsky E.V. ACTIVATION NATURE OF INDIVIDUAL DIFFERENCES OF THE
SLEEP (60 MuH)

Namuu Oner Upukosuy. POJIb MOD,EJ'IEVI CHA XMBOTHbIX U TMPOCTbIX
OPIr'AHN3MOB B U3YHEHUN HAPYLLEHWUN CHA Y YEJIOBEKA

Lyamin O.l. THE ROLE OF ANIMAL AND SIMPLE ORGANISM MODELS IN THE
UNDERSTANDING OF MECHANISMS OF SLEEP DISORDERS IN HUMANS
(60 MuH)

CEMUHAP
CUCTEMA GLP (GOOD LABORATORY PRACTICE, Unu HAONEXALLAA
NABOPATOPHASA NMPAKTUKA) B POCCUNCKOW HAYKE
PykoBoguTtenb — OkcaHa BacunbeBHa Kypckas

KPYIMbIA CTONN

ROUND TABLE
MEXAHU3MbI PA3BUTUA U CNNOCOBbLI KOPPEKLIMKA COLUAIIBHO
3HAYMMbIX HEUPOOENEHEPATUBHbIX 3AEONEBAHUN
MECHANISMS AND WAYS OF CORRECTION OF SOCIAL SIGNIFICANT
NEURODEGENERATIVE DISEASES
PykoBoguTtens - Hatanba BukroposHa bo6koBa

2-4 NoHA
June 2-4
9:00 - 18:00

CTEHOOBASA CECCUA MONOAbIX YYEHbIX
POSTER SESSION OF YOUNG SCIENTISTS

[oknag4mkm AOoMKHbI NPUCYCTBOBaTbL Y CBOUX CTEHAOB
2-ro, 3-ro unu 4-ro nroHA ¢ 16-00 go 16-30 Bo Bpema Koce-6pankos

2 NIOHA
June 2

Anekcangposuy [.C., CypmaHoBa M.J1. BOCCTAHOBJIEHVWE TAMATUN Y
MAUMEHTOB MNOCIE NMHCYNBbTOB N YEPEIMNHO-MOSIOBbIX TPABM (OHMK
YMT) MYTEM AKTYANTU3ALINNA ACCOLMALNN PA3HbIX MOOANBHOCTEN
Alexandrovich D.S., Surmanova M.L. MEMORY RETRIEVAL AFTER A STROKE
AND TRAUMATIC BRAIN INJURY BY ACTUALIZATION OF ASSOCIATIONS OF
VARIOUS MODALITIES

AxmeTtraneeBa A.®., Xuguatosa WU.M., CandynnuHa E.B., Ugpucosa P.D.,
MarkxaHoB P.B., XycHytamHoBa 3.K. OSIMMOEMWONIOITMYECKOE U
MOJIEKYNAPHO-NTEHETUYECKOE NCCNEOOBAHUE HACNEOCTBEHHbIX
CMNACTUYECKMX MAPAMJETM/ B PECMYBINNKE BALLKOPTOCTAH
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Akhmetgaleyeva A.F., Khidiyatova |.M., Saifullina E.V., ldrisova R.F., Magzhanov
R.V., Khusnutdinova E.K. EPIDEMIOLOGICAL AND MOLECULAR-GENETIC
STUDY OF HEREDITARY SPASTIC PARAPLEGIAS IN THE REPUBLIC OF
BASHKORTOSTAN

babuHa A.B., JlaBpuHeHko B.A., fApoBas O.U., CanaxytamHoB H.D.
NMOBEOEHYECKNE KOPPEJATbI NMPOTUBOBUPYCHOIO OQODEKTA
KAM®OPHbIX NMPON3BOOHbIX

Babina A.V., Lavrinenko V.A., Yarovaya O.l., Salakhutdinov N.F. BEHAVIORAL
CORRELATES OF CAMPHOR DERIVATES ANTIVIRAL EFFECT

BantnH M.J., ®eagsaHuH A.O., Munuukosa A.1. NSYYEHUNE 3OPEKTUBHOCTU
KOMBUHATOPHOI'O NEYEHWA TPABMbI CIMTMHHOIO MOGIrA Y KPbICHI

Baltin M.E., Fedyanin A.O., Militskova A.D. THE EFFICIENCY OF THE
COMBINATORIAL TREATMENT OF SPINAL CORD INJURY IN RATS

BbaxtuHa A.B., 'BospgeBa A.ll., AHgpeeBa W.I. NPOCTPAHCTBEHHbBIE WU
BPEMEHHbIE TMOKASATENM PA3PELLIAIOWIE CMOCOBHOCTW CRNYXA
UENOBEKA TP JTIOKAIMMSAUUWN TIPUBITMXKAKOWUMXCA U YOANAKOWNXCA
NMCTOYHNKOB OKTABHbLIX LLYMOB

Bakhtina A.V., Gvozdeva A.P., Andreeva |.G. SPATIAL AND TEMPORAL
PARAMETERS OF THE HUMAN HEARING RESOLUTION IN THE LOCALIZATION
OF THE APPROACHING AND WITHDRAWING OCTAVE NOISES SOURCES

BbpbikoB B.U., PykaBuwHukoB W.B., PsasaHckuu C.H., CemenoB [0.C,,
Kynbunuknn A.E., Tomunosckasa E.C., KoanoBckasa U.b. XAPAKTEPUCTUKA
XOObBbl M BEFA MPW BbIMNOJIHEHAM NOKOMOLMA B YCINOBUAX
KOCMUWYECKOI'O MNOJIETA

Brykov V.I., Rukavishnikov I.V., Ryazanskiy S.N., Semenov Yu.S., Kulchitskiy A.E.,
Tomilovskaya E.S., Kozlovskaya |.B. CHARACTERISTICS OF WALKING AND
RUNNING DURING LOCOMOTION UNDER CONDITIONS OF SPACE FLIGHT

bynasa A.U., NpuHyeHko 10.B. CHMXXKEHUE SKCIMNPECCUU c-FOS B MNOJIE CA1
FMMNMNOKAMIMIA KPbIC B SAAYE AKTUBHOIO M3BEAHUA

Bulava A.l., Grinchenko Y.V. DECREASE OF c-FOS EXPRESSION IN THE RAT
HIPPOCAMPAL FIELD CA1 DURING ACTIVE AVOIDANCE TASK

Bewwmukun A.A.,, MepkynbeBa H.C., Mycumenko T[.E. KIIACTEPHAA
OPIrAHN3ALNA KANbBNHOWH-MMMYHOMNO3UTUBHbIX HEMPOHOB
AOPCAIbHbIX POIroB CINMMHHOIO MOSI'A KOLLKA

Veshchitskii A.A., Merkulyeva N.S., Musienko P.E. CLUSTERED ORGANIZATION
OF THE CALBINDIN IMMUNOPOSITIVE NEURONS IN CAT SPINAL CORD
DORSAL HORNS

FepacumoBa 10.A., KynewoBa E.[l., CupopuHa B.B., MepxaHoBa [I'.X.
HEWPOHblI CYBTANAMWYECKOIO HAOPA MEHAKT AKTUMBHOCTbL MPU
OCYLLUECTBNEHMM TOPMO3HOIO KOHTPONA 3AOEPXAHHbIX PEAKLMA B
MOLOEJIN «AKTUBHOIO BbIBOPA» LEHHOCTW NMOOKPEMNEHNA Y OBYX
PA3JTMYHBIX TPYMM XNBOTHbLIX
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Gerasimova Yu.A., Kuleshova E.P., Sidorina V.V., Merzhanova G.Kh.
SUBTHALAMIC NEURONS CHANGE THEIR ACTIVITY DURING INHIBITORY
CONTROL OVER DELAYED REACTIONS IN THE "ACTIVE CHOICE" OF REWARD
MODEL IN TWO DIFFERENT GROUPS OF ANIMALS

3 UIOHA
June 3

Nop6aueBa A.K., PegotoBa T.K. NOJIOBOV AVMMOP®U3M PA3SMEPOB TEJIA Y
OETEWN KAK MAPKEP YPOBHA AHTPOIMOIEHHOIO CTPECCA

Gorbacheva A.K., Fedotova T.K. SEXUAL DIMORPHISM OF CHILDREN BODY
DIMENTIONS AS THE MARKER OF THE LEVEL OF THE ANTHROPOGENIC
STRESS

NopbaweBa O.C., Xmunb H.B., TloHuyapeHko M.C., TkauyeHko A.U.,
KopobenHukosa M.O., BenocnyaueBa H.B., MupoHosa I'.A1. BIIMAHVE NOHOB
MAPIAHLIA HA CKOPOCTb [ObIXAHMA MUTOXOHAOPUX W BbIXOO WOHOB
KAITNA N3 SPUTPOLUUNTOB KPbIC

Gorbacheva O.S., Khmil N.V., Goncharenko M.S., Tkachenko A.l., Korobeynikova
M.O., Belosludtseva N.V., Mironova G.D. THE EFFECTS OF MANGANESE IONS
ON THE RESPIRATION RATE OF MITOCHONDRIA AND OUTPUT OF
POTASSIUM IONS FROM RAT ERYTHROCYTES

3akonwkmHa E.C., TykmaueBa K.A., Cepreee B.. COOTHOWEHWE
MWUKPOTITIMANBHbIX LIMTO®PEHOTUMNOB B YEPHOW CYBCTAHLIMM MOS3IA
CTAPbIX U MOJNOObIX KPbIC TOCJIIE MHTPAHUIPAIIbBHOIO BBEOEHNA
BEJIKA AJTb®A-CUHYKITEMHA

Zakolyukina E.S., Tykmacheva KA., Sergeev  V.G. MICROGLIAL
CYTOPHENOTYPES RATIO IN THE SUBSTANTIA NIGRA OF YOUNG AND OLD
RAT BRAINS AFTER INTRANIGRAL ALPHA-SYNUCLEIN ADMINISTRATION

3eneHckun K.A., CagkoB B.1O., UBaHoB O.I'., BonkoBuukuun B.B., LLluryesa T.A.,
Tomunosckas E.C., ApmaHoBa E.H., Kosnoeckasa U.6. PASPABOTKA MATKOIO
OK3OCKEJIETOHA C BEMOJTIOMNMYECKOWM OBPATHOW CBA3bIO

Zelenskiy K.A., Sadkov V.Y., lvanov O.G., Volkovitskiy V.V., Shigueva T.A.,
Tomilovskaya E.S., Yarmanova E.N., Kozlovskaya |I.B. DEVELOPMENT OF SOFT
EXOSKELETON WITH BIOLOGICAL FEEDBACK

NeoHoBa M.K.,, KouctantnHo K.B. [OVHAMUKA ®YHKLUMNOHAIBHOW
AKTMBHOCTU LIEHTPA BOCIMPUATUA PEYUY MPU AKYCTUYECKOW 33r-
3ABVCMOW CTUMYNALINA

Leonova M., Konstantinov K. THE MODULATION EFFICIENCY OF VERBAL
STIMULI PROCESSING IN CONDITIONS OF LISTENING TO THE PATIENT'S
OWN TEMPORAL REGIONS EEG ACOUSTIC IMAGE

JlormHoBa H.A., MNaHoB H.B., MNMotexunHa A.A., KocuubiH H.C., CBnHos M.M.
BITMAHNE OOHOKPATHOIO BHYTPUBEHHOIO BBEOEHWA
KAPBEHOKCOJIOHA HA W3MEHEHWME 4YWUCITA HEWPOHAINBHbLIX U
MMWATJIbHbBIX WENEBBLIX KOHTAKTOB B HEOKOPTEKCE KPbIC
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Loginova N.A., Panov N.V., Potekhina A.A., Kositsyn N.S., Svinov M.M. SINGLE
INTRAVENOUS INJECTION OF CARBENOXOLONE INFLUENCES ON THE
NUMBER OF NEURONAL AND GLIAL GAP JUNCTION IN THE RAT NEOCORTEX

Mbicun W.E. PEWEHWE 3A0AYN  ABTOMATMYECKOW COPTWPOBKW
MMMYNbCOB C NOMOLLBbIO NCKYCCTBEHHbBIX HEMPOHHBIX CETEMN

Mysin [.LE. SOLUTION OF AUTOMATIC SPIKE SORTING PROBLEM WITH
ARTIFICIAL NEURAL NETWORKS

CocHuHa WU.C., Hocukoea U.H., NMomenos P.C., 3eneHckun K.A., TomunoBckas
E.C., Wunoe A.A.,, Kosnosckaa W.b. WCCJIEJOBAHWE BJIMAHUNA
BE3OMOPHOCTM HA TOYHOCTb MPOU3BOJIbHLIX [OBWMXEHUA TPU
BOCMNPOW3BEAEHMM NPOCTENLWNX ®UTIYP B MPOCTPAHCTBE

Sosnina |.S., Nosikova I.N., Pomelov R.S., Zelenskiy K.A., Tomilovskaya E.S.,
Shipov A.A., Kozlovskaya 1.B. STUDY OF THE EFFECTS OF SUPPORT
WITHDRAWAL ON ACCURACY OF VOLUNTARY MOVEMENTS IN THE TASK OF
SPATIAL REPRODUCTION OF SIMPLE FIGURES

4 nioHA
June 4

Bbonbwesuauesa W.J1., Kapayw A.B., Oepsouna W.H., HexopowkoBa A.H.
HEMPO®U3NONOIMYECKUE OCOBEHHOCTHK XEHLWWH MNOXXWNoro
BO3PACTA C BbICOKMM YPOBHEM TPEBOI'M

Bolshevidtseva I.L., Kereush Y.V., Deryabina I|.N., Nekhoroshkova A.N.
NEUROPHYSIOLOGICAL FEATURES OF ELDERLY WOMEN WITH HIGH LEVEL
OF ANXIETY

Oxoc 10.C., [HOepsiouHa WU.H., Kapayw HA.B., bBbonbweBuguesa W.JI.
XAPAKTEPUCTUKA 3HAYEHU CMEKTPANbLHOW MOLHOCTN
BUOSNEKTPUYECKOM AKTMBHOCTW [OJIOBHOIO MOS3FA Y XEHLMH
MNOoOXMnoro BO3PACTA C BbICOKMM  YPOBHEM  NWYHOCTHOW
TPEBOXHOCTWU

Dzhos Y.S., Deryabina I|N., Kereush Y.V., Bolshevidtseva I|.L. THE
CHARACTERISTIC OF SPECTRAL POWER OF BRAIN BIOELECTRICAL
ACTIVITY IN ELDERLY WOMEN WITH HIGH PERSONAL ANXIETY

3HameHckana U.U., BaxuumHa A.B., AnekcanHgpos K0.U. CTPECC N OTHOLWEHWE
K «4HYXXNM»

Znamenskaya I.l., Bakhchina A.V., Alexandrov Yu.l. STRESS AND ATTITUTE
TOWARDS OUTGROUP MEMBERS

CbicyeBa E.B., Hevaes [O.U., MNMonos B.B., Cynun AA. WM3MEHEHWA
YACTOTHOW W3BUPATENBHOCTW CNYXA BENYXM (DELPHINAPTERUS
LEUCAS) NOCINE BO3OENCTBMA MHTEHCKMBHbIX LUYMOB W NMPOLIECCHI EE
BOCCTAHOBIJIEHUA

Sysueva E.V., Nechaev D.l., Popov V.V., Supin A.Ya. THE FREQUENCY TUNING
CHANGES AND RECOVERY AFTER NOISE IN A BELUGA WHALE
(DELPHINAPTERUS LEUCAS)
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TpucoHoBa H.1O0., MypTta3suHa E.NM., XypaBsneB B.B. AHAJIN3
HEMPO®U3NONOIMMYECKMX TMOKA3ATEJIEM Y YENOBEKA B TMPOLECCE
N3YYEHUA MHCTPYKLIM NOCNEQYIOWEN OEATENBHOCTU

Trifonova N.Y., Murtazina E.P., Zhuravlev B.V. ANALYSIS NEUROPHYSIOLOGICAL
CHARACTERISTICS DURING STUDYING INSTRUCTION OF SUBSEQUENT
VISUAL-MOTOR ACTIVITIES

Uuctakos B.A., CemeHiok 10.M., MoposoB I.I., NpasgHoBa E.B., Xap4yeHko
E.1O., YUmbixano B.K., NMokyauHa U.0., Kneukun M.E., BopoakuH I.C., JlucosuH
A.B., bypoB O.H., Kypb6atoB C.B., CepexeHkoB B.A. BUNOJIOTMYECKNE
CBOMCTBA HOBbLIX MNPOWM3BOAHLIX HUTPOBEH3OKCAOMA3OMOB -
MOTEHUMANBHBLIX AJOHOPOB NO: OlNbITbl HA BAKTEPUAX

Chistyakov V.A., Semenyuk Yu.P., Morozov P.G., Prazdnova E.V., Kharchenko E.Y.,
Chmyhalo V.K., Pokudina 1.0., Kletskiy M.E., Borodkin G.S., Lisovin A.V., Burov
O.N., Kurbatov S.V., Serezhenkov V.A. BIOLOGICAL PROPERTIES OF
NITROBENZOXADIAZOLES — POTENTIAL DONORS OF NO: EXPERIMENTS ON
BACTERIA

WuryeBa T.A., Tomunosckas E.C., Kosnosckas WU.B. POJIb OMOPHOWN U
BECOBOW PA3IPY3KM B PA3BUTUM W3BMEHEHU/A XAPAKTEPUCTUK
CMMHANBHOIO PE®JIEKCA B YCITOBUAX MUKPOIPABUTALIA

Shigueva T.A., Tomilovskaya E.S., Kozlovskaya I.B. THE ROLE OF SUPPORT AND
WEIGHT UNLOADING IN THE DEVELOPMENT OF CHANGES OF SPINAL
REFLEXES CHARACTERISTICS MICROGRAVITY UNDER CONDITIONS

lO3ekaeBa J.P., HacpetauHoB A.P., Myxtapos M.P. TAMMA oCUUINAUMAN B
MTMMMNOKAMIIE KPbICHI IN VITRO

Juzekaeva E.R., Nasretdinov A.R., Mukhtarov M.R. GAMMA OSCILLATIONS IN
THE RAT HIPPOCAMPUS IN VITRO

3AKPbITUE LLKOIbI (4 unioHs)
CLOSING OF SCHOOL (June 4)
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TE3UCbI JIEKUWUU N OOKNALOOB
ABSTRACTS OF LECTURES AND REPORTS

POJIb OKCUOA A3OTA B PErynaumm mo3roBoro KPOBOOGPALLEHUA
Amntpun AToumH
[MmaBHbIM rocnvTane MaccadyceTc, Kapgmnococyanctel nccrnefoBaTesibCKUN LIEHTP,
Yapnb3stayH, CLUA, atochin@cvrc.mgh.harvard.edu, atochin@yahoo.com

OQHpoTennanbHbIn okena a3oTta (NO) urpaeT BaxkHy0 porib B perynsuum cocyguctoro
TOHyca. OJKCNepuMeHTasbHble WCCreAoBaHUA Ha >XUBOTHLIX MOKa3biBaKOT, YTO
cocyguctas  OUCHYHKUMS  BbI3bIBAETCA  HapyLeHWemM  3aliMTHOM  ponwu
angotenunansHon NO cuctemsl. Ponb aHgoTenuansHoro NO B perynayum mMo3roBoro
KpPOBOTOKa U COCYAMCTOrO TOHyca OCOBGEHHO XOpOLWO M3yyeHa C MCNOoSib30BaHMEM
MYTaHTHbIX Moenen Ha Mmblwax. BaxHocTte NO B pyHKUMM COCYyOOB TFOMOBHOMO
MO3ra nokasaHa C UCMNoJsib30BaHMEM Moenemn XUBOTHbBIX C UISBMEHEHHOW NPOoaYKUMNEN
aHpgotenunansHoro NO B HOpMe, B yCroBUSX UeMUN U penepdy3nmn, a Takke npu
TMNOKCUM 1 runepokcnn. Pdapmakonorndeckne u reHeTudeckme MaHunynsumm
anpgotenunansHon  NO  cucTeMbl  OEMOHCTPUPYIOT  CYLWECTBEHHYH  porib
aHpgotenunanbHon NO-cvHTasbl B Nogaep)kaHuMM COCyaMCTOro TOHyca u nepdysum
rOSIOBHOrO MO3ra nNpu HoOpMarnbHbIX U NATONOrMYECKNX COCTOSHUSX.

ROLE OF NITRIC OXIDE IN CEREBRAL BLOOD FLOW REGULATION
Atochin Dmitriy
Massachusetts General Hospital, USA

Endothelial nitric oxide (eNO) plays important roles in the vascular regulation.
Animal models that show vascular dysfunction demonstrate the protective role of
endothelial NO dependent pathways. This presentation focuses on the role of eNO in
the regulation of cerebral blood flow and vascular tone. We will discuss the
importance of NO in cerebrovascular function using mutant mouse models with
altered endothelial NO production under control, ischemic and reperfusion conditions,
as well as in hypoxia and hyperoxia. Pharmacological and genetic manipulations of
the endothelial NO system demonstrate the essential roles of endothelial NO
synthase in maintenance of vascular tone and cerebral perfusion under normal and
pathological conditions.

AMOLMOHAITbHO HACbLIWEHHAA KOTHUTUBHAA KAPTA MO3IrA
Apa CaakoBu4 bassiH
depeparnbHoe rocygapCTBEHHOE BloaKEeTHOE yupexaeHne Haykm MHCTUTYT BbICLLEN
HepBHOW OesTenbHOCTU 1 Herpoduanonorum PAH, Mockea, Poccus:
bazyan@mail.ru

WHTerpupytowen cTpyktypor mesonumbudeckon [A cuctembl aBNSeTCA

npunexatiee a0po — BeHTpanbHbl cTpnaTtym. TAMKeprnyeckue tepmMuHanm aToro
A4pa OKaHYMBAKOTCA HA HapPYXXHbIX M BHYTPEHHUX 94pax BEHTpaAnbHOro nannugema u
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NHOYLMPYIOT 3MOLMOHaNbHO MOTUBMPOBAHHOE LieneHanpasneHHoe nosegeHve. Ho
MOTMBMPOBaHHOE LierieHanpasreHHoe nosefeHne: Nouck nuLmy, nouck Boabl, NOUCK
ceKkcyanbHOro naptHepa 6e3 opmeHTaumm B OKpyXatollen cpege n 6e3 KOrHUTUBHOWN
KapTbl MO3ra HEeBO3MOXHO. Hago 3HaTb M MOMHUTb, Kak nNaxHeT efa, Kak naxHet
OMacHoOCTb, OTKyda OOHOCUTCA 3anax (pepoMOHOB, Kyda criegyeT MATU N Kakux
KyCTOB onacaTbCs W Tak ganee. LleneHanpaesneHHoe MOTUBMPOBAHHOE MOBeAeHME,
9TO aKTUBHbIA NOUCK OOBEKTOB yAoOBreTBOpeHUss noTpebHocTen. Obpasbl BCEX ITUX
00beKTbl yAoBMEeTBOpPEHUsT MOTPEBHOCTN (POPMUPYIOTCSH KOTHUTUBHOW KapTOW U
OLIEHOYHOM  (PYHKLMEN, NEepuUoanvecKknm 3anyckaemMom YepHon cybCcTaHuunen.
KorHutueHas kapta oopMmnpyeTca KOPTUKO—TUMNoKaunanbHOMW CeTbo, HAa OCHOBaHUU
OYHKUMI runnokamnasnbHbIn HEMPOHOB MeCTa, HaBUraLNOHHbBIX HEMPOHOB, HEMPOHOB
nosopota ronoBbl. KOrHMTMBHas KapTa BkAw4YaeT B cebss  BpeMEeHHyH
nocrnenoBaTenibHOCTb COBLITUN, UCMONb3YA HENPOHbLI BPEMEHU runnokamna. TecHoe
B3aMMOOencTBMe  runnokamna W  MWHOANWHbI, OLHOM W3  3MOLMOrEHHbIX
Me30NMMMBUNYECKNX CTPYKTYP hopMupyeT 3MOLIMOHANbHO HACbILWEHHYI KOTHUTUBHYIO
KapTy, WM KOHTEKCT oKpyXawwen cpebl. KOHTEKCT OKpyxarwlen cpegbl 3TO
BHYTPEHHUMA MCTOYHMK HaLLEro onbiTa M Hawux 3HaHWW. KOHTEKCT OKpyxatowien
cpeabl MOXHO BOCMPUHMMAaTb WUIIM ONUCLIBaTb, Kak OOBbEMHbIN WUHTErpupoBaHHbIN
dOH 3HaHW K OnbiTa, AOCTYMNHbLIA M8 BOCNpoOM3BeaeHnsa B ntobon momeHT. Hoeas
WHpopMauunsa B BMAE HOBbIX 3HAHWA M OMblTa UHTErpupyeTcsa U obbeauHseTcs C
MMEKLWNMCA (POHOM U CTaHOBUTCA ferko [OOCTYMNHbIM A5 BOCNPOM3BEAEHUS.
WHTerpauma wn BocnpousBedeHVe WHopMauun OCywecTBNAeTcsa 3a cyer
crneunuyeckon mMogudukaLmMm 3KCNpeccum reHoB KreToK, 3a cYeT MOOYNATOPHON
WHTEerpaumMm HEWpPOHOB, Yepe3 CUMHANTUYECKYD U MOOYNATOPHYK NMaCTUYHOCTb.
Hawa amMouMoHanbHO HacblWeHHasa KOTHUTUBHAsA KapTa, U KOHTEKCT OKpYXXatoLen
cpenbl, BKNOYaeT BCK Halla XM3Hb: BCe Npobrembl, BOCTOPrn U pasoyapoBaHUs;
BCE HalUM NOE3OKN M NPUKIIOYEHWS, BCE HallK BCTPEYU C HE3HAKOMbIMWU JIIOAbMU U
APY3bsiMU, BCE 3HaAHWUS KOTOpble Mbl MOMYYWnn, ydacb U 4uTasi, B TOM 4ucrie U
Hay4Hble TPyAbl, BCE HABbIKM KOTOPbIE Mbl MPUOBPENM B TEYEHNE XKUIHU: BOXAEHUNE
MalWwuHbl, nNfaBaHWe, KaTaHWe Ha Benocunene, CroXHble MaHUNyNAuUK npu
3KCnepuMeHTanbHon pabote, M Tak pganee. Mbl He nepecTaeM Yy4uuTbCa U
HakannuMeBaeM HOBbIM OMbIT M HOBble 3HaHudA. Bca aTta  uHopmauus
KOHCONMMONPyeTCs, COXPaHAETCA U BOCNPOU3BOANTCS MNPy B3aUMOOENCTBUU CTPYKTYP
MO3ra u npoueccoB namsitu. Ho aTo o3HayaeT, 4YTO nogasnsdwowiee OONbLUMHCTBO
HaLLMX 3HaHWI 1 BOOOLLE NONOSTHEHME HaLlen NamaTN, OCYLLLECTBASIETCS C NOMOLLbIO
AeknapaTvBHOM NaMATU: yBUAeN 3anoMHWI, yCribiwar 3anoMHUI.

EMOTIONALLY SATURATED COGNITIVE MAP OF BRAIN
Bazyan Ara Sahakovich
Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of
Sciences, Moscow, Russia: bazyan@mail.ru

The structure, which integrates the signals of mesolimbic DA system is the
nucleus accumbens — the ventral striatum. GABAergic terminals of this nucleus are
ending on external and internal ventral pallidum and induce emotionally motivated
goal-directed behavior. But goal-direction motivated behavior: search for food, search
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for water, the search for a sexual partner without orientation in the environment and
without cognitive brain map is impossible. It is necessary to know and remember the
smell of food, the smell of danger, wherefrom came the smell of pheromones, where
to go and what to be afraid of the bushes and so on. The goal-direction motivated
behavior, it is an active search for objects meet the needs. The images of these
objects to meet the needs formed of the cognitive map and the function of valuation,
periodically run the substantia nigra. The cognitive map generated cortico—
hippocampal network, based on the function of hippocampus neuron: cell place,
navigation neurons, neurons turn heads. Cognitive map includes a time sequence of
events using the time neurons of hippocampus. The intimate interaction of the
hippocampus and the amygdala, one of emotiogenic mesolimbic structures creates
emotionally saturated cognitive map, or context of the environment. The context of
the environment is the inner source of our experience and our knowledge. The
context of environment can be perceived or described as an integrated volumetric
background knowledge and experience available for reproduction at any time. The
new information as new knowledge and experience combined and integrated with the
existing background and becomes readily available to be played. Integration and
reproduction of information is carried out by a specific modification of neurons gene
expression, due to the integration of neuromodulators reactions of neurons through
synaptic and modulatory reactions plasticity. Our emotionally saturated cognitive
map, or context of the environmental, includes all our life: all the problems,
disappointments and delights, all our travels and adventures, all our meetings with
strangers and friends, all the knowledge that we have gained by learning and
reading, including scientific papers, all the skills that we have acquired in the course
of life: driving a car, swimming, cycling, complex manipulation in experimental work,
and so on. We do not cease to learn, learning lifelong and accumulate new
experience and new knowledge. All of this information is consolidated, retained and
reproduced in the cognitive map by interaction of brain structures and processes of
memory. But this means that the vast majority of our knowledge and general
completion of our memory, by means of declarative memory: had seen — remember,
had heard — remember, had touched and felt — remember, and so on.

OO®AMUHEPITMYECKASA CUCTEMA MO3IA U BONE3Hb AINTbLUFEMMEPA
Bob6koBa H.B., Bopo6beB B.B.
depeparnbHoe rocygapCTBeHHOe BoaKeTHOE yupexaeHme Haykm HCTUTyT
6rnodmnsnkm knetTkm Poccuinckon akagemmm Hayk, lNywmHo, Poccus,
nbobkova@mail.ru

BornesHb Anburenmepa (BA) aBnseTcsa pacrnpocTpaHeHHbIM
HenpoaereHepaTMBHbIM 3aboneBaHnem (H3), B OTHOLWIEHMM KOTOPOW OTCYTCTBYET
ahbcbekTnBHOE neveHue. PeweHne aTonM nNpobnembl BO3MOXHO TOMbKO Ha MNyTw
npoeBedeHnst dyHOameHTanbHbIX UccnegoBaHMM Ha Mogensax BbA ¢ ydetom
MHoroobpasusa ee ¢opM 1 KOMOpOUOHOCTM C Aenpeccuen u aKcTpanupamMmuaHbIMm
pacctponcTBaMmn. CeHunbHble BNAWKN U HENPOPUOPUNNAPHbIE KNYOKM ABNSOTCS
XapakTepHbIMU nNpuaHakamn BA, ogHako NPUYMHBLI HaKOMNNEHUA (POPMUPYIOLLNX UX
6enkos, 6eta-amunonga (BA) n rmnepgocgopunuposaHHoro 6enka Tay, ocTtatoTcs
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MarnonoHATHbIMW.  FABNSETCA 1M UX  OTMOXEHUS pe3ynbTaTOM  HapyLleHWus
CMHanNTU4eCcKOM NIIacTUYHOCTM UIMM OUCKYHKUMS CUHANCOB Bbl3BaHA TOKCUYHOCTbLIO
9TUX CcoeduHEeHun, noka He wusBectHo. B nwbom cnyyae, HapyweHus B
CMHanTU4eCcKoun nepegadye  ConpoBOXAAtTCA ocrnabneHnem  aKkTMBHOCTM
HeMpomeaunaTopHbIX CUCTEM, YTO MOKasaHOo [Ans  aueTUNXONnMHEepPruyeckon u
CEPOTOHUHEepruyeckon cnuctem npu bA. 3HaunTenbHO MeHee M3Yy4YeHHOW SABNSAETCS
posnib godamuHeprnyeckon cuctembl (JAC) B naTtoreHese BA, xoTa pesynbtaTbl
NOCMEPTHbIX UCCNeaoBaHUM CBUOETENLCTBYOT O HapYLLUEHUN 3TON cucTemsbl npu BA
(1-3), B 4acTHOCTW, OBHapyXeHbl WU3MEHEHWA B fokanusauunm W nnoTtHoctu [-
peuenTopoB B BUCOYHOM U NpedpoHTarbHOW Kope, a Takke B runnokamne (4,5).
MmeeTca orpaHmnyeHHoe vncno pabot o coctoaHnmn JAC Ha XMBOTHbIX Mmogenax BA.
Tak, y TpaHcreHHbix nuHuin mblwen 3Tg-AD n TgCRNDS8 noBbiweHne ypoBHSA
poamuHa (JA) B Mo3re BbI3biBano BOCCTaHOBMEHWe namaAtu (6-8) u cHuxeHue
ypoBHsa BA B runnokamne (7). Hamu ycTaHOBNEHO, 4YTO MNO3UTUBHLIN 3ddeKT
dynnepeHa CgHyFn Ha Kpbicax ¢ BHyTPMMO3roBbiM BBefeHMeM BA onocpegoBaH
yepes3 OAC (9). B yepHon cybcTaHLumMM, OOHOM M3 OCHOBHbIX UCTOYHUKOB [IA B Mo3re,
obHapyxeHO Onn3koe CcoceacTBO MATOMNOMMYECKM WM3MEHEHHbIX [JA-HEWPOHOB C
amunongHeiMn  6nawkamn  (10). lNpegnonaraeTtcs, 4to rmbenb [JA-HeWpoHOB B
peTpopybpanbHOM Mone U 4YepHoW CcybCcTaHuMM OTBETCTBEHHa 3a HapylleHue
MOTOpPHOWN (pyHKLMK, Habnogaemon y 35% 6GonbHbiXx BA (11), B TO Bpemsa Kak
nopaxeHne HenpoHoB rnonsa A10 (Ventral Tegmental Area), akCOHbl KOTOpPbIX
POPMUPYIOT ME30-KOPTUKO-NTMMOUYECKUIA MYTb U 3aKaHYMBAKOTCA B KOpe, rmnnokamMmne
M n. accumbens, conpoBOXAaeTcs HapyweHuem namatn npu BbA, dpoHTOo-
TemnopanbHon AemeHuun un 6onesHu [lapkuHcoHa. B nocrnegHee Bpems akTUBHO
obcyxgaeTcs ponib  HapylweHWn B OOOHATENbHOW CUCTEME, B YacCTHOCTWU, B
00OHATENbLHBIX FYKOBULAX, 3aHMMaKOLWUX BTOpoe MecTo no yucny [JA-HenpoHoB, B
reHese nepeuncneHHolx Bbiwe H3 (12,13). O6HapyXeHO yaMBUTENbHOE
dyHKUMOHaneHoe B3anmmogencTsme [JA-HEMPOHOB 3TOM MO3rOBOM CTPYKTYpbl C
HUrpocTpnaTtHon cuctemon (14), 4TO OTKpbIBAET MyTb ANA UcCcnegoBaHWUs
MexaHu3MoB H3 1 pa3paboTkn NepCcneKkTUBHbIX NOAXOAO0B AN UX NeYEeHUS.

LUntupyemasa nutepatypa: 1. Winblad B, Hardy J, Backman L, et al., Ann NY
Acad Sci. 1985; 444: 255-268. 2. Nazarali AJ, Reynolds GP. Cell Mol Neurobiol.
1992; 12: 581-587. 3. Storga D, Vrecko K, Birkmayer JG, et al., Neurosci Lett. 1996;
203: 29-32. 4. Kemppainen N, Laine M, Laakso MP, et al., Eur J Neurosci. 2003;
18:149-154. 5. Kumar U, Patel SC. Brain Res. 2007; 1131(1): 187-196. 6. Guzman-
Ramos K, Moreno-Castilla P, Castro-Cruz M, et al., Learn Mem. 2012;19(10): 453-
460. 7. Himeno E, Ohyagi Y, Ma L et al., Ann Neurol. 2010; 69: 248—-256. 8. Ambree
O, Richter H, Sachser N, et al., Neurobiol Aging 2009; 30(8): 1192-1204. 9. Vorobyov
V, Kaptsov V, Gordon R et al., J Alzheimers Dis. 2015; 45(1): 217-233. 10. Perez SE,
Lazarov O, Koprich JB et al., J. Neurosci. 2005; 25: 10220-10229. 11. Lopez OL,
Wisnieski SR, Becker JT et al.,, Arch Neurol. 1997; 54(8): 969-975. 12. Nuber S,
Tadros D, Fields J, et al., Acta Neuropathol. 2014; 127(4): 477-494. 13. bobkoBa
HB. M3p-Bo  Hayka, M, 2010, HenpopgereHepaTtuBHble  3aboneBaHus.
dyHOoameHTanbHble M NpuknagHble acnekTbl: 341-350. 14. Outeiro TF, Klucken J,
Bercury K, et al., PLoS One. 2009; 4:e6906.

Paboma noddepxxaHa epaHmom PODU Ne16-04-00942
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BRAIN DOPAMINERGIC SYSTEM AND ALZHEIMER'S DISEASE
Bobkova N.V., Vorobyov V.V.
Institute of Cell Biophysics, Russian Academy of Sciences, 142290 Pushchino,
Moscow Region, Russia, nbobkova@mail.ru

Alzheimer's disease (AD) is the widespread neurodegenerative disease (ND)
characterized by a lack of effective treatment. The solving of this problem is only
possible on the basis of fundamental studies in different models of AD taking into
account both its forms diversity and its co-morbidity with depression and extra-
pyramidal disturbances. Senile plaques and neurofibrillary tangles of
hyperphosphorylated Tau protein are typical morphological hallmarks of AD;
however, the depositing mechanism(s) for the amyloid-beta (3A) and Tau peptides
involved in forming of these hallmarks are yet unknown. Whether the increased
deposits of these peptides are the result of disturbances in synaptic plasticity or the
synaptic malfunctioning is produced by their neurotoxicity, need to be answered. In
any case, disturbances in synaptic transmission are accompanied by the weakening
of the neurochemical systems activities that was shown for cholinergic and
serotoninergic systems in AD. A role of dopaminergic system (DAS) in pathogenesis
of AD is much lesser studied, despite on dramatic disturbances in this system
demonstrated in postmortem brain analyses in AD patients (1-3), particularly, robust
changes in dopamine (DA) receptor localization and density were revealed in the
temporal and prefrontal cortex, and in the hippocampus (4, 5). There are a limited
number of DAS studies on animal's models of AD. In transgenic mice 3Tg-AD and
TgCRNDS8, experimental treatments increasing DA level in the brain promoted
memory recovery (6-8) and BA level decrease in the hippocampus (7). We have
shown, in particular, that the beneficial effect of fullerene C60HyFn on rats with
intracranial injection of the BA is associated with DAS involvement (8). In the
substantia nigra, one of the main DA sources in the brain, obvious coexistence of
DA-neurons with pathology and amyloid plaques was revealed (10). The losing of
DA-neurons in retrorubral area and substantia nigra supposed to be responsible for
movement disturbances observed in 35% of AD patients (11), whereas the damaging
of neurons in A10 field (Ventral Tegmental Area), whose axons form meso-cortical-
limbic pathway and terminate in the cortex, hippocampus, and n. accumbens,
accompanied by memory impairment in AD, frontal-temporal dementia, and
Parkinson's disease. Recently, a role of olfactory system disturbances (in particular,
in the olfactory bulbs, where the second highest concentration of DA-neurons was
revealed) in mentioned above ND is intensively discussed (12, 13). Amazing
functional interactions of these DA-neurons with the nigrostriatal system has been
shown (14) that open the way for further studies of ND mechanisms and for the
development of perspective approaches for their treatment.
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MOBUIIbHAA CUCTEMA «SmartBCl» AN HEUPOUCCIIEOOBAHUU U
PA3PABOTKU UHTEP®ENCOB «MO3I-KOMMNbIOTEP»
BpuHken H.O.', NpywBuukun A.A.% lNoHomapes B.A.2
. K.T.H., OO0 «WMHkapT», r. CankT-lNeTepbypr, Poccua brinken@mail.ru
2, uHauBmayanbHbI NpeanpuHMmarens, r. CaHkt-Metepbypr, Poccus
info@smartbci.com
3 K.6.H., BegyLwmm Hay4Hbin coTpyaHuk PrBHY «HCTUTYT Mo3ra yenoBseka
nm. H.IN. Bextepeson», r. CankT-MeTepbypr, Poccua ponomarev@mail.ru

PacwwupeHne cdep nNpuMEHEeHUs, B KOTOPbIX WCMOMb3YKTCA METOOMKM,
OCHOBaHHble Ha perucTpaumm OuonoTeHUManoB rofoOBHOMO Mo3ra, dopmupyeT
HOBble  TpeboBaHMs K  annapatype Ans  perucrpauMm KW aHanusa
anekTpoaHuedganorpammbel (336N). Llenbo aBTOpoB 6bLIIO co3gaHne MOOUMBHOM
GecnpoBogHOM  cUCTEMbl  peructpauuMm  GUONOTEHUManoB rOMIOBHOMO  MO3ra
«SmartBCl» B nonHoueHHon cucteme «10-20» ONA HayyHbIX UCCregoBaHUN B
obnactn Henpomsnonornm, NPOEKTUPOBAHUA WMHTEPAENCOB «MO3M-KOMMNbIOTEPY,
npodeccuoHanbHOro oTbopa 1 NporHo3a Ans nuu, HaXOASALWMXCA B 9KCTpeMaribHbIX
YCIOBUSIX, NCUXOU3MONOINMYECKOro TpeHHra no metogy Guonornyeckomn-obpaTtHom
ceasun (bOC), ansa MOHUTOPKUHIra MOTOPHOW QOYHKLMM BO BpeEMSI peabunutaunm nocne
TSDKENbIX TPaBM, a TakKe B AMarHoCTMYECKUX Lensax B kayectse xontepa J3I.

3a pybexxom akTUBHO MPUMEHSIOTCA NOLOOHbIE CUCTEMBI, U MHOTME KOMMNaHUK
npeanaratT CBOU pelleHus B 3Ton obrnactu. Hanbornbliee pacnpocTpaHeHue OHu
NoSy4nMnn nNpu NPOEKTUPOBaHUM CUCTEM Ha Base MHTepP(EencoB «MO3r-KOMMbLITEP»
(BCI). Cpeaou Hanbonee n3BecTHbIXx MOXHO Bblaenutb: Quick-Dry 20 EEG Headset
komnaHmm COGNIONICS Inc., CLWA (www.cognionics.com/index.php ), ENOBIO 20
komnaHmn Neuroelectrics Barcelona SL, WcnaHus (www.neuroelectrics.com ), B-Alert
X24 EEGSystem komnanmm Advanced Brain  Monitoring, Inc., CLLUA
(www.advancedbrainmonitoring.com ), DSI 24, komnanun Wearable Sensing, CLUA.
(www.wearablesensing.com)

Pesynbtatom Hawen paboTbl crtana 24-kaHanbHass MobunbHas cuctema
pernctpauum 6uocurHanoB ronoBHoro Mo3ra «SmartBCl», obecneunBatowias
becnpoBoAHYyO nepefady noToka [daHHbIX Mo npotokony  Bluetooth ¢
O[HOBPEMEHHOM 3annCbio JaHHbIX HA BHYTPEHHIOK NamMsATb perncrparopa.

Ha gaHHbin momeHT SmartBCI (http://www.smartbci.com/) sBnsetca ogHon 13
caMbix ManorabapuTHblx cCUCTEM B Mupe, peructpupyrowmx O3l curHanbl B
MexayHapoaHou cucteme pasmelleHus anektpogoB «10-20». [Ana pernctpauuu
O3l wucnonb3ytoTcs anektpogHble cuctembl MCSCap-IDC21  npousBoacTsa
komnaHmm «MeagnuuHckme KomnbroTepHble Cuctembl» r. 3eneHorpag, r. Mockea
(www.mks.ru) nnu Electro-Cap international, r. Uton CLUA (www.electro-cap.com).

OcobeHHOCTK annapaTHOM YacTu: Bec pernctpatopa S0rpamm; dukcauma Ha
9NEeKTPoAHOM WneMe unu TrpygHoOM pemeLluke, yrnpasreHne 4epe3 Bluetooth
nHTepdenc;, 46 sHeproHesaBUCMMOW NaMATU ANs 3anucum  BMOCUrHanoB;
BCTPOEHHbIN akcenepomeTp; n3mepeHmne nMnegaHcoB 3NEeKTPOA-KOXa
OOHOBPEMEHHO C peructpaunen 33 B pexume «on line»; nobon anektpog wnu
rpynna B Ka4yecTBe pedepeHTHbIX.
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CoctaB nporpammHoro obecnedenus: npunoxeHne SmartBCl ansa ynpaeneHus
perncTpaTtopom npu NOMoLmM MOBUMbHbIX yCTponcTB Ha 6aze ANDROID; Bugxet-
peTpaHcnaTop ana OC ANDROID gnga nepegaym NOTOKa AaHHbIX Yepe3 cMapTdoH
(yMHble 4acbl) ucnbiTyemoro B 6ecnpoBogHyto cetb Wi-Fi B pexunme peanbHOro
BpeEMEHU, nporpamMmma permcrTpauun n konndectBeHHoro aHanusa A3 WInEEG c
PYHKUMEN CUHXPOHHOIO BNMOEO MOHUTOPUHIa UChbITyemoro; ytunuta SmartLSL ans
nepefaym notoka AaHHbIX B CTOpoHHMe npunoxeHus (MatLab, EEGLab n gp.) no
npoTtokony Lab Streaming Layer (LSL); nporpamma aHanu3a cepaeyHoro putma
WinHRV; HopmaTuMBHasi 06asa CnektpoB 340pOBbIX  ucnbiTyemblx  HBIdb
(www.hbimed.com); nporpammHoe obecnedeHve Onsi NPOBEAEHMS TPEHMHra Ha
ocHoBe meToaa buonormyeckon obpaTtHomn ceasm (BOC) NeuroRT Studio komnaHum
Mensia Technology (®paHuus); mexagyHapoaHas oTkpbiTas nnatgopma OpenVibe
A5 NPOEKTUPOBaHUS MHTEPKENCOB «MO3M-KOMMbIOTEPY.

Cunctema «Smart BCl» ycnewHo npyuMmeHsaeTca npyu NnpoBeaeHnn nccnenoBaHuim
B BeOyLLMX POCCUMCKNX Hay4HbIX LIeHTpax, B TOM Yucne B nabopatopun ynpasneHns
cnoxHbiMn  cuctemamn  UNMMALL  PAH, ®epgepanbHOM  rocygapCTBEHHOM
aBTOHOMHOM 00pa3oBaTeflbHOM  yYpeXAeHUW BbICLIEro  NpodecCUOHanbHOro
obpasoBaHna «HaumoHanbHbIM UccreaoBaTenibCku yHMBepcuTeT «Bbicwas wkona
9KOHOMUKM» AN MPOEKTUPOBaHUA cucTteM Ha 06ase uWHTepdencoB «MO3r-
KOMMbLOTEPY, naboparopum CpaBHUTENbHbIX 9KOMOro-uU3nosiorM4ecKknx
nccnegosaHnn MN3dub PAH, B nabopatopusix CLUA, AHmun, PpaHumm u
LLiBenuapun.

WIRELESS EEG HEADSET SmartBCIl IN NEUROLOGICAL RESEARCH AND BCI
DEVELOPMENT
Brincken N.O.%, Grushvitskiy A.A.2, Ponomarev V.A.3
1, Incart Ltd., St. Petersburg. Russia, brinken@mail.ru
2. SmartBCl, St. Petersburg. Russia. info@smartbci.com
3, Institute of Human Brain of the Russian Academy of Sciences, St. Petersburg.
Russia, ponomarev@mail.ru

The aim of this work was to design and develop compact wireless recorder of
brain electrical activity (EEG) for research, professional selection, brain-computer
interfaces (BCI) design and EEG applications based on biofeedback.

It was developed 24-channel ultra-small EEG signal recorder SmartBCl with
weight of 50 grams only and dimensions 65x50x15mm. The recorder is been
attached to the textile cap with built-in Ag/AgCl EEG electrodes placed according to
the international 10-20 system. SmartBCI provides wireless EEG, ECG, respiration
and accelerometer data streaming via Bluetooth interface with simultaneously
recording on the built-in microSD card.

Following software packages were adapted or developed for this project:
WINnEEG advanced software for EEG and ERP recording and processing with
simultaneous continuous video capturing of the subject; SmartBCl Android
application for record operation, electrodes impedances control and data upload to
remote server or cloud; SmartLSL utility for real-time data streaming via Lab
Streaming Layer protocol to MatLab, EEGLab and other applications; OpenVibe
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open source platform for brain-computer interfaces development; neurofeedback
application NeuroRT monitors specific brain activities in real-time. Truly
4DNeuroTrainer uses a real-time source estimation technology (XLORETA) allowing
you to select the part of the cortex (Brodmann areas) you would like to target.

Smart BCI is successfully applied for research in leading Russian scientific
centers, including Laboratory "Control of Complex Systems" of Institute of Problems
of Mechanical Engineering, National Research University Higher School of
Economics for brain-computer interfaces design and development, Laboratory of
Comparative Ecological and Physiological Studies in the Sechenov Institute of
Evolutionary Physiology and Biochemistry of the Russian Academy of Sciences, and
other labs in the USA, England, France and Switzerland.

AKTUBALIMOHHASA NPUPOOA UHOUBUAYAIbHbLIX PA3NTUYMNA CHA
Bep6buukun E.B.
depepanbHoe rocyaapcTBeHHOE BogKeTHOE yupexaeHne Haykm MHCTUTYT apuaHbiX
30H KOxHoro Hay4Horo ueHTpa PAH, PoctoB Ha [JoHy, Poccus, e_verbitsky@ssc-
ras.ru

MnepakTMBauusi HEpPBHOM CUCTEMbl BO3HMKAeT 3a CYeT CTOMKOro
npeobnagaHna  BIMAHUA  aKTUBAUMOHHBIX  MPOLECCOB  Ha  AesATenbHOCTb
uepebpanbHbiX cuctem BO BpeMd O0OpCTBOBaHMS M B TeYEHWE HOYHOro CHa.
Okaszanocb, 4TO TevyeHue TrunepakTMBaLMM HEPBHOW CUCTEMbI WUMEEeT CBOU
nHamBuayanbHble ocobeHHocTn. B yacTHocTh, B 604pCTBOBaHMM 3TO Kacanocb, He
TONMBbKO HU3KUX MOPOroB pasHOMOAasbHbIX BbI3BAHHLIX MOTEHUMANOB, HO TaKke
BecbMa cnabon rabutyaumm BENMYUH pasMaxa aMnnuTyaHbIX KOMMNIIEKCOB OTBETOB
NPy  MHOrOKPaTHOM MOBTOPEHMM pasgpaxeHun. HovHom CoH  oTnmyancs,
NPENMYLLECTBEHHO, He3HauyuTenbHOW [NyoMHOW, a AMHaMuka ero pasBuTUS
XapakTepusoBannucb  MMAIOCKOW  rMMNHOrpaMMon, B  KOTOPOW, Kak npaBuio,
AOMUHMPOBAnN Hernyobokuin mMeasieHHOBOSMHOBBLIA COH. [MTOMMMO 3TOr0O HOYHOMY CHY
npy rynepakTuBauMm HEPBHOW CUCTEMbI Oblna CBOWCTBEHHA 3HayMTernbHad
Aanccounaums NPoCTPaHCTBEHHO-BPEMEHHBIX NATTEPHOB PUTMUYECKUX KOMMOHEHTOB,
0COBEHHO MpuCyLMX HernybokoMmy MeOreHHOMY CHY «COHHbIX» BepeTeH. Kpome
TOro, XapakTepHbIMWU SABMANUCH HapPyLUEHUS UMKIIMYHOCTU pas3BUTUA CHa 3a cueT
BOMbLIOro KONMMYEeCTBa CMOHTAHHbLIX aKTUBALMM pPas3HOW 3TUOMOMMKU, YTO HaxXo4uno
OTpaXXeHne B BbICOKOW cCermMeHTauum a3 HOYHOro CHa. YKasaHHble 0COBEHHOCTU
pasBUTUA CHA, KakK BbIACHWMNOCb, OOBOSIbHO TECHO CBHA3aHbl C BbICOKMM YPOBHEM
NNYHOCTHOM TPEBOXHOCTM B 3HauYUTENbHOM cCTeneHu. [llpuyem, Kak okasanochb,
nHanBmayanbHble  OCOBGEHHOCTM, OOYCrOBMEHHbIE TPEBOXHOCTbIO, CMOCOOHbI
oTpaxaTb rMyOMHY HapyLIeHUA YCNOBWUW, KOTOpble HEeobXoauMbl OSs NPOTEeKaHus
KackafoB HEMPOXMMUYECKUX peakuun, Lenb KOTopbiX obecrneynTb afekBaTHYHo
9KCKpeuuo TropMOHOB M MeTabonutoB Ans  NoAdepXXaHus  nocrneayroLero
B6oapcTBOBaHUSA. YTOUYHEHNE 3TOrO OLIIO NPOBEAEHO B MOAESbHbBIX SKCNEPUMEHTAX,
BbIMOSIHEHHbIX Ha XMBOTHbIX. [lOkasaHO, YTO MHMUMMPOBAHWE TMNEepaKTUBaALUK
HEPBHOW CUCTEMbl MNPUBOAMIIO K YXYALEHUIO pPasBUTUS MeONeHHOro cHa no
WHCOMHMYECKOMY TWUMY, 4YTO HEratMBHO BIUAMNO Ha 3NeKTpoduU3nororndeckmne
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nokasaTtenu nocnegywowero 600pcTBOBaHWS, a TaKke Ha XapakTepucTuku
afanTUMBHOIO noBefeHUs XUBOTHbIX. Kcnonb3oBaHWe XWMBOTHBLIX C BbICOKUM U
HU3KUM  YpOBHAMM Ga30BOW TPEBOXHOCTU  MO3BOSIMMO  BbIIBUTb  [MaBHble
0COBEHHOCTN pa3BUTUSA NHANBMAYANTbHO 06YCNOBMNEHHbIX PACCTPONCTB CHA, CXOOHbIX
C MHCOMHMeN. MoaobHbIM nogxoa No3sonmn onpoboBaTb METOALI, HANpaBfeHHbIE Ha
CHWXEHWe HeraTMBHbIX MNOCNeACTBMA YyKasaHHbIX paccTtpoucTts. KccrneposaHue
BbILLEOMUCAHHbIX  COMHOSMOMMYECKMX MNPOLECCOB  HaUeNeHo Ha  MNOHUMaHue
HenpoU3NONOrMyecknx MexaHM3mMoB MHAMBUAYANbHOCTU B OpraHuU3auun HOYHOrO
CHa, a Takke HanpaBfeHO Ha YTOYHEeHWe NpupoAdbl MHCOMHWYECKMX PacCTPONCTB
HOYHOIO CHa Yy NuL, OTNINYALWNXCA YPOBHEM JIMYHOCTHOWN TPEBOXHOCTW.

ACTIVATION NATURE OF INDIVIDUAL DIFFERENCES OF THE SLEEP
Verbitsky E.V.
Institute of Arid Zones of the South Sci. Centre of the Russian Acad. Sci., Rostov on
Don, Russia, e_verbitsky@ssc-ras.ru

Hyperactivation of nervous system arises due to resistant prevalence
activation on activity of cerebral systems during wakefulness and night sleep. It
appeared hyperactivation of nervous system has the specific features. These
features were tied with low thresholds the event-related potentials and weak reaction
of habituation. The night sleep differed in light depth and the dynamic of its
development were characterized by flat hypnogramm with prevalence of light sleep.
In addition hyperactivation of nervous system characterized by dissociation of time-
space patterns EEG at spindle frequency in deep sleep. Besides, high level of sleep
fragmentation because of spontaneous arousals disturbed sleep cycles. The
specified features of sleep development were due to high level of personal anxiety.
Individual features were due to anxiety may reflect depth defect of conditions need
for neurochemical reaction related with hormonal excretion and need for maintaining
of next wakefulness. It was confirmed by animal experiments. It was shown that
stimulation of hyperactivation of nervous system led to insomnia type that negatively
influenced on electrophysiological features in subsequent wakefulness and
characteristics of adaptive behavior of animals also. Use of animals with high and low
levels of basic anxiety allowed to reveal the main features of development of
individually caused frustration of a sleep similar to insomnia. Similar approach
allowed to test the methods directed on decrease in negative consequences of the
specified frustration. Research above described somnological processes is aimed at
understanding of neurophysiological mechanisms of identity in the organization of a
night sleep, and directed on specification of the nature the insomnia-like night sleep
disturbances at the persons differing in the level of personal uneasiness.

23


http://www.multitran.ru/c/m.exe?t=257204_1_2&s1=%EF%EE%E4%E4%E5%F0%E6%E0%ED%E8%E5

International School
The latest developments in fundamental and applied neuroscience and psychology
Sudak, Crimea, Russia, June 1-4, 2016

HEWUPO3MUIrEHETUKA — BOCTUXEHUA U MEPCNEKTUBI
puHkeBuny J1.H.
®IBYH NHctutyT domaunonorum um. W.I1. Masnosa PAH, CaxkT-lMNeTepbypr, Poccus;
Larisa_Gr_spb@mail.ru

OgHoM M3 aKkTyanbHbIX 3agady  Heupobuonorum aBnsieTca  usyveHue
MONEKYNSPHbIX MEXaHN3MOB MEHTarbHbIX NPOLECCOB M MOUCK NyTEN UX KOPPEKLUN B
cnyyae HapyweHus. B nocnegHue rogbl B 3TolM 0611acT HAMETUICSA CYLLLECTBEHHbIN
Nporpecc B 3HAYUTENbHON Mepe CBSA3aHHbIN C OTKPbITUSAMWU B 06NacTn aNUreHeTUKK.
odnureHeTuka — 3TO pasgen Guonornun, nyvarowmm M3MEHEHUS SKCNPECCUN reHOoB,
Bbl3BaHHble MOAMMUKAUNAMM TUCTOHOB w/unn metunupoBaHnem [OHK, HO He
COMPOBOXOAaeMble U3MEHEHUSIMU ee NEePBUYHON CTPYKTYpbl. W 4TO BaxHO — 4yepes
anureHeTUYeCKMe MexaHn3ambl obecrneymBaeTcs B3anMOEeNCTBME KNETKU C BHELLHEN
cpegon, Gnarogapsa 4emy KNeTkn ajanTUMpYyTCa K U3MEHSIOWWUMCS  YCIOBUSIM.
Kpome Toro, K anureHeTuke OTHOCAT perynayuto akcnpeccum reHos npu nomowm PHK
— uHTepdepeHunn. PHK-nHTepdepeHLms 3TO MexaHn3M ynpaBrieHUs aKTUBHOCTLIO
FreHOB MOCPEACTBOM KOPOTKMX SHAOrEHHbIX pAsyxuenodyedHbix PHK (mMiRNA) wu
crneumanbHbIX GenkoBbIX KOMMMEKCOB, MPMBOLALUMA K CEnekTUBHOW Aerpagaunm
onpeaeneHHbix MPHK, nHrmbuposaHuio TpaHcnsumm MHormx mMPHK B kneTtke, wnu
noAaBneHno TpaHCKpUnuun reHa B aape. B nocnegHve rogbl anureHeTuyeckune
npoueccbl MHTEHCUBHO U3yyaloTca B CBA3M ¢ paboton mosra. B goknage ocHoBHoe
BHUMaHMe OyaneT yaeneHo obcyxaeHuto paboT (B TOM umcrne M COBCTBEHHbLIX)
CBSI3aHHbIX C 3MNUreHeTUYEeCKUMU MOoAMMPMKALMAMM TMCTOHOB, TaK Kak HapyLleHue
3TUX MpPOLECCOB fEeXUT B OCHOBE psiga HeupoaereHepaTUBHLIX MaTOMOMMNQ,
COMPOBOXAAKLNXCH 3HAYMTENbHBIM YXYALLIEHWEM MeHTarbHbIX NPOLECCOB, a Takke
paboTam no BosneyeHuto Hekogupywmux PHK B dhopmmnpoBaHue gonroBpeMeHHom
namaTn. Ycnexu B AaHHbIX 06nacTsx 3HaHUM cTann BO3MOXHbI bnarogaps 6oratomy
MeTo4MYEeCKOMY apceHany, pa3paboTaHHOMY B nocregHue rogbl, CEKBUHUPOBAHUIO
reHOMOB HECKOJbKNX BMAOB XXMBOTHbIX U YeNOBEKa, TPAHCKPUNTOMHbBIM TEXHOSOMMAM
(RNA-seq) cBsi3aHHbIM C YNy4YlWEeHMEM Ka4yecTBa CEKBMHATOPOB, a Takxke
BbICOKOPa3BUTON (papMaLeBTUYECKON MPOMbILUNIEHHOCTU W MOfyYEHUEM BbICOKO
crneunuyecknx aHTUTen K pasnuyHbiM Moaudukaumsam 6enkos. KpaTkmin aHanua
AAHHOrO METOAMYECKOro apceHana 6OygeT 3aTpoHyT B pgoknage. bnarogaps
NOSTyYEHHLIM 3HAHUAM B HacTosiLlee BpeMsi BeAyTCH WHTEHCUMBHbIE MUCCreoBaHUs
HanpaBfeHHble Ha BO3MOXHOCTb YMy4lLUEHUS MEHTarnbHbIX XapakTepPUCTUK 4Yepes
BO3JEeNUCTBME  Ha  anureHeTMyecknme  rnpoueccbl B TOM  4ucre  npwu
HenpoaereHepaTUBHbIX 3ab0NeBaHNAX U CTapPEHUMN.

Hawu pabombl 8 amot obnacmu noddepxxaHbl epaHmamu POOU Ne 11-04-
01968, Ne14-04-01681

NEUROEPIGENETICS — ACHIEVEMENTS AND PROSPECTS
Grinkevich L.N.
Pavlov Institute of Physiology Russian Academy of Sciences, St. Petersburg, Russia,
e-mail: Larisa_Gr_spb@mail.ru
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One of the topical tasks of Neurobiology is the understanding of the molecular
mechanisms of mental processes and the search for ways to correct them in case of
violation. In recent years, in this area there has been a significant progress largely
associated with the discoveries in the field of epigenetics. Epigenetics — an area of
biology that studies the changes in gene expression caused by histone modifications
and / or DNA methylation, but not accompanied by changes in DNA primary
structure. Importantly, through epigenetic mechanisms is provided the interaction of
cell with the external environment, allowing the cells to adapt to changing conditions.
Beside this, epigenetics refers to the regulation of gene expression by means of RNA
interference. RNA interference is mechanism to control gene activity by endogenous
double-stranded short RNA (miRNA) and specific protein complexes, leading to
selective degradation of specific mRNA , inhibition of translation of many mRNAs in a
cell or the inhibition of gene transcription in the nucleus. In recent years, epigenetic
processes have been studied intensively in connection with the work of the brain.

The talk will focus on the discussion of the studies (including my own)
associated with epigenetic histone modifications, since the violation of these
processes underlies a number of neurodegenerative diseases, accompanied by a
significant deterioration of mental processes, as well | will discuss the studies on the
involvement of non-coding RNAs in the formation of long-term memory. Advances in
these areas have been possible thanks to the rich methodological arsenal, developed
in recent years, genomes sequencing of several animal species and humans,
transcriptomic technology (RNA-seq), development in pharmaceutical industry and
production of the highly specific antibodies to the various proteins modifications. A
brief analysis of the methodological approaches will be touched during this talk.
Thanks to the obtained data, currently there are performed broad investigations
aimed to improve mental performances by influencing the epigenetic processes,
especially upon neurodegenerative diseases and aging. Our work in this area is
supported by RFBR grants Ne 17-04-071968, Ne14-04-01681.

BIIMAHUE NPOBOCHAJIUTEJIbHbIX LUTOKMHOB HA ®OPMUPOBAHUE
KOrHUTUBHbIX ®YHKLUA MO3rA B PAHHEM NOCTHATANbHOM
OHTOIEHE3E
3yb6apeBa O.E.
depnepanbHoe rocyaapcTBeHHOE BoakeTHOe HayyHoe yupexaeHue "IHCTUTyT
akcnepumeHTansHon megnuuHel”, C.-Metepbypr, Poccus; PenepanbHoe
rocygapcTtBeHHOe BromkeTHoe yupexaeHme Haykm HCTUTYT 3BOMOLMOHHOMN
duamonorun n ouoxummm nm. .M. CeyeHoBa Poccuiickon akagemMmn Hayk,
C.-MeTepbypr, Poccus, ZubarevaOE@mail.ru.

lMpoBocnanuTenbHble LMTOKMHBI MHTEpPNenknHbl- 1 6eTa, -6 (U1-16eT1a, J1-6)
n cpaktop Hekposa onyxonen a (PHOa), paccmaTpmBaloTCs B KayeCcTBE OCHOBHbIX
nocpeaHNKoB HENPOUMMYHHbIX B3aMMOJENCTBUMN. MNoBbieHne YPOBHS
npoBoCNannTenbHbIX LUTOKMHOB B KPOBM M MO3re BO3HMKAeT Mpu  MHOMMX
NaTONOrMYeCcKkMX COCTOSAHUAX (MHPEKUMOHHBLIX 3aboneBaHusx, MMNOKCUN, TpaBmax u
Ap.) W NpuBOOUT K Pas3BUTUO LEHTpasnbHbIX KOMMOHEHTOB MPOAPOMAarnbHOro
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CMHApPOMaA: MOBLILEHWIO TEMMNepaTypbl Tena, CHWKEHNIO ABUraTenibHOM akTUBHOCTH,
nogaBrieHN0 MOTUBALMOHHBIX COCTOSIHUIA. B nocnegHwe roabl NonyyYeHsl AaHHbIe O
OEACTBUN  MNpPOBOCMAnNUTENbHbIX  LUMTOKMHOB  HA  MO3rOBble  MeXaHU3Mbl
HEMponnacTU4YHOCTN, OBYYEHUA M NaMATW, OAHAKO MaslouM3yyYeHHbIMW OCTalTCH
Bonpocbl geuncteus WI1-16eta, UN-6 n ®HOa Ha dopmupoBaHME KOrHUTUBHBIX
YHKUMA B paHHeM MocTHaTanbHOM OHTOreHese. Mexay Tem, nokasaHoO, 4TO
HapyleHne BHUMaHUA W NaMATM 4YacTO BO3HMKAKT Yy [eTen, MOAPOCTKOB W
B3POCNbIX, MEepeHecnX nepuHaTanbHyl0  TUMNOKCUIO UMM MHAPEKLMOHHbIX
3aboneBaHusa B paHHEM BoO3pacTe, Mpu 3TOM TAXKECTb HEBPOSIOMMYECKUX HapyLLEeHUI
KoppenupyeT C NOBbILWEHNEM YPOBHS MPOBOCHANUTENbHbLIX LUMTOKMHOB. BbiABNEHO
UX OEeACTBME Ha pas3BUTME W CO3pPEeBaHWE B paHHeM MOCTHaTanbHOM nepuoae
rMuanbHbIX KNeTok U HeMpoHOoB. BBegeHue B paHHEM MOCTHATaflbHOM OHTOreHese
XMBOTHbIM NMPOBOCNANUTENBbHbLIX UUTOKUHOB UM MHAYKTOPOB UX CMHTE3a NPUBOAUT K
AONrOBPEMEHHBIM HapyLLEHUAM UCCIefoBaTeNbCKOro NoBeAeHNS U NaMATH.

B yacTHOCTM, npoBoAMMbIE HAaMW UCCEAOBaHUA Mnokasanu, YTo yMepeHHoe
nosbiweHne ypoBHA WUJ1-16eTa B onpedeneHHble KpUTUYecKue nepuopbl paHHeEro
NoCTHaTanNbHOro OHTOreHe3sa, NPUBOAUT K OTAANEHHbIM (BbIABASEMbIM Yy B3POCHbIX
XWMBOTHbIX), M3MEHEHUSIM WUCCreaoBaTesfibCKOro MnoBeAeHUss U pasfuyHbiX BUOOB
namaTn. JKCMepUMEHTarbHble XXMBOTHblIE OTNNMYAKOTCA MOBLILWEHHOW CTpecc-
PEeaKkTMBHOCTbLIO U HapyLleHueM npoaykumm B knetkax LUIHC Genkos, BOBNeYeHHbIX B
perynsumnio MO3roBbix MexaHn3mMoB HerponnactuyHoctn (FGF2). BBegeHue kpbicam
B paHHEM MOCTHaTanbHOM nepuode MWHAOYKTOpa CUHTEe3a NpoBOCNanUTENbHbIX
UMTOKMHOB 6GakTepuanbHOro nunononucaxapuga npuBOoAUT K KPaTKOCPOYHbIM W
A0SITOBPEMEHHbBIM N3MEHEHUSIM 3KCNPECCUM reHOB OTAENbHbIX cyobeanHuy AMPA 1
NMDA rnytamaTHbIX peuenTopoB B KNeTkax ruanokamna u meaunanbHOW
npedpoHTanbHOM KopbI.

HapylweHus, Bbi3blBAeMble MOBLILWEHWEM YPOBHS  MPOBOCMANMUTENbHbIX
UMTOKMHOB B paHHEM MoCTHaTanbHOM OHTOreHese, MoryT ObITb CBSi3aHbl C
dopMUPOBAHNEM TMCUXOHEBPOSIOMMYECKNX MNPOOMNEeM, XapakKTepHbIX Ans OeTen u
B3pOCNbIX C CUHOAPOMOM geduumta BHUMaAHUS W OPYTUMU  KOTHUTUBHBIMU
ancyHkunammn. Paboma ebinonHeHa ripu noddepxxke PODOU, epaHm 16-04-00998.

EFFECTS OF PROINFLAMMATORY CYTOKINES ON COGNITIVE FUNCTIONS
DEVELOPMENT DURING EARLY POSTNATAL ONTOGENESIS
Zubareva O.E.

Federal State Budgetary Scientific Institution "Institute of Experimental Medicine", St.
Petersburg, Russia; Sechenov Institute of Evolutionary Physiology and Biochemistry,
Russian Academy of Sciences, St. Petersburg, Russia; ZubarevaOE@mail.ru.

Proinflammatory cytokines interleukin 1 beta, interleukin 6 (IL-1 beta, IL-6), and
tumor necrosis factor a (TNF- alpha) are the main mediators of neuro-immune
interactions.

Increase of proinflammatory cytokines levels in the blood and brain cells takes
place during many pathological processes (infections, hypoxia, and trauma). It
induces the prodromal syndrome components: pyrogenic reaction, diminution of
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locomotion and suppression of motivation. It has been shown in the recent studies
that proinflammatory cytokines influence brain neuroplasticity mechanisms, learning
and memory. However their effects on cognitive functions maturation during early
postnatal ontogenesis are not completely defined.

Impairments of attention and memory in children have been shown to be
frequently associated with history of perinatal hypoxia and infection disease in such
manner that the neurological deficit is correlated whit proinflammatory cytokine
levels. It has been demonstrated that IL-1 beta and TNF- alpha influence cell
maturation processes in the CNS . The injections of experimental animals with
proinflammatory cytokines lead to the long-term impairments of the memory and
exploratory behavior.

We found that the increase of IL-1 beta level in critical periods of early
postnatal ontogenesis causes the delayed impairments of memory and the
disturbance of exploratory behavior of rats. The experimental animals demonstrate
high stress-reactivity and the decreased expression of genes involved in the
neuroplasticity regulation (Fgf2) in the brain. The treatment of rats with bacterial
lipopolysaccharide (inductor of proinflammatory cytokine synthesis) during early
postnatal ontogenesis induces the short-term and long-term changes in the gene
expression of AMPA n NMDA glutamate receptor subunits in the hippocampus and
medial prefrontal cortex.

The impairments induced by elevation of proinflammatory cytokines level in
the early postnatal ontogenesis may be associated with development of
psychoneurological problems in young and adult patients with attention deficit
hyperactivity disorder or other cognitive dysfunctions.

This work was supported by RFBR, grant 16-04-00998.

®PAKTANbHASA CITOXXHOCTb CUrHANOB BHELWUHEN CPEQbLI U 300OPOBbE
MO3rA
3yeBa M.B.
depepanbHoe rocygapcTBeHHoe BogpkeTHOe yupexaeHne « MockoBCKMiA Hay4HO-
nccnegoBaTenbCkUM MHCTUTYT rnasHblix 6onesHen um. Nenbmronsua» M3 PO,
MockBa, Poccus, visionlab@yandex.ru

O6ocHoBaHa Teopwus, Npegnonarawollas, YTo 300pOBbE MO3ra U 3pUTESIbHON
CUCTEMbl TECHO CBf3aHbl C pakTanbHOW  CrOXHOCTbIO  BPEMEHHOW U
NPOCTPAHCTBEHHOW CTPYKTYPbl 3pUTENbHbLIX CUrHaNoOB OKpyXatowen cpeabl (Zueva,
2015). BocnpuaTtmne 4enoBEKOM B TEYEHUE XXM3HWU CIOXHbIX 3pUTENbHbLIX 06pas3oB U
CUrHanoB cpedbl KPUTUYECKM HeobXoaMmo Ans  HOpPMarnbHOro  pasBuUTUS,
YHKUMOHUPOBAHUA W CTapeHusl TOfIOBHOMO MoO3ra W 3pUTENbHOM CUCTEMBI.
YnpouweHne Bxogsawen B MO3r CEHCOPHOM MHAOPMaLMK, BbI3BAHHOW pasfinyHbIMU
NaTofIorM4eCKMMN COCTOAHNAMM UM YCIOBUSIMU KU3HU YerioBeKa, MOXeT oTpaxaTb
CHWXXEHUE CITOXHOCTU (Unn BbITb €ro NPUYNHON) B CXEME HEMPOHHOW CeTU Mo3ra U
COOTBETCTBEHHO  HEMPOHHOW  aKTUMBHOCTM MPU  CBSA3AHHLIX C  BO3PacTOM
HenpoaereHepaTUBHbLIX PaAcCTPOMCTBAxX CeTYaTKM U MO3ra, TakMx Kak rnaykoma wu
bonesHb Anburerimepa. [lpegnonaraetcsi, 4YTO CTUMYNSUMOHHAA  Tepanus
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NPepbIBUCTLIMU  CBETOBbIMW CTUMYJSIaMU  CIIOXHOW HENUHEMHOW CTPYKTYpbl, T.H.
«ppaktanbHag ctTumynauuay 6yaet akTMBMpPOBaTb HEMPOHANbHYK MAACTUYHOCTb U
3anyckaTb MNEepeMOHTaX HapylweHHoW 3aboneBaHMeM  CXeMbl  HEWPOHHbIX
coeanHeHuin, obecneymBas BOCCTAHOBNEHNE 3PUTENBbHBIX U KOTHUTUBHBIX OYHKLMMN,
obcnyxmBaemblX 3TUMU  HEWPOHHbIMU  ceTsiMn. COBpPEeMEHHble  AOCTUXKEHUSN
dyHAaMeHTanbHbIX Hayk MNO3BOMNAKT rOBOPUTb O MOTEHUMANbHOW BO3MOXHOCTH
NoBbIWAaTb HENPONIACTUYHOCTbL MO3ra, OTKPbIBAA OKHa MOBbLILEHHOW MacTUYHOCTN,
noaobHble KPUTUYECKUM Nepuogam B pasBuUTUM Yenoseka. dpakranbHasa 3puTernbHas
(M MynbTUMOAANbHasa — Npu CoYEeTaHUU 3PUTENBHbBIX, CITYXOBbIX W APYIMX CEHCOPHbIX
CTUMYNAUUIN) Tepanusa MMeeT noTeHuuan ctaTtb MHHOBAUMOHHOW TepaneBTUYeCKOW
ctpatermen N  3PPEKTUBHBIM  METOAOM  peabuvnutaumm U1 NPOUNAKTUKM
HenpoaereHepaTUBHbIX 3aboneBaHNn B HEBPOSIOrMK 1 OpTanbMOoNormn.

CerogHa Hamn paspaboTaH npubop, npedHasHavyeHHbl AONs  reHepauum
HEeOOQHOPOOHO MenbKawlero goHa — AUHAMUYECKOro CBETOBOro (ppakrana w
npoBegeHbl NepBble ero aKCNepuMeHTarnbHble UCNbITaHUA. DKCNEPUMEHTbI MOKa3sanw,
4TO KopoTKad (5 MWHYTHasl) dopakTanbHas CTUMYNAUUS a3 Kposruka okasbiBaeT
BNUSIHNE Ha YHKUMOHANbHY0 aKTUBHOCTb 340pOBOM ceTyaTku. Heobxoammbl
AanbHenwmne uccrnegoBaHMA Ha  XKMBOTHbIX  MOAENAX HenpogereHepaTuBHOM
naTonornn, a B NepcrnekTnBe — Ha YyernoBeke ¢ 3aboneBaHNAMUN 3pUTENBHOIO HepBa U
TakMMN HenpoaereHepaTMBHbIMU paccTporcTBamMu, Kak ©onesHb Anburenmepa u
B6onesHb [NapknHCOHa.

FRACTAL COMPLEXITY OF THE ENVIRONMENTAL CUES AND THE BRAIN
HEALTH
Zueva M.V.
Federal State Budgetary Institution “Moscow Helmholtz Research Institute of Eye
Diseases”, Moscow, Russian Federation, visionlab@yandex.ru

The suggestion that the health of the brain is closely related to the complexity of
the temporal and spatial fractal structure of the environmental visual signals (as well
as cues of other modalities) was theoretically grounded recently (Zueva, 2015). The
perception throughout the life of complex visual images and stimulus of the
environment is critically necessary for normal development, functioning and the aging
of the brain and the visual system. Simplification of a sensory information entering
the brain caused by various pathological states or conditions of human life, may
reflect the reduction of complexity (or be its cause) in the neural networks of the
brain, and the neural activity in age-related neurodegenerative disorders of the retina
and the brain, such as glaucoma and Alzheimer's disease. It is assumed that a
therapeutic stimulation by intermittent light stimuli of complex nonlinear structure, the
so-called "fractal stimulation” would activate the neuronal plasticity and rewire
impaired neural circuits and hence would ensure the restoration of visual and
cognitive functions served by these neural networks. Recent advances in basic
science suggest that there is the potential to increase the neuroplasticity of the brain,
by opening the window of increased plasticity similar to a critical period in human
development. Fractal visual (and multimodal — a combination of visual, auditory and
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other sensory cues) stimulation therapy has the potential to become an innovative
therapeutic strategy, and an efficient method of rehabilitation and prevention of
neurodegenerative diseases in neurology and ophthalmology.

Today, we have developed a device for generating a nonuniformly flashing
background — light fractal and conducted its first experimental tests. Experiments
have shown that the short fractal stimulation of rabbit eyes has a different impact on
the functional activity of retinal neurons of a healthy eye. Further studies are needed
in animal models of neurodegenerative diseases, and on the human optic nerve
diseases and neurodegenerative disorders such as Alzheimer's and Parkinson's
disease, to evaluate the real therapeutic potential of a new technology.

3AKOHOMEPHOCTU ®OPMUPOBAHUA OBUIATEJNIbHBIX CTEPEOTUIMNOB
NP OCBOEHUU CNOXHbIX OBUIrATEJIbHbIX AKTOB B BE3OIMOPHOM
MNOJIOXKEHUU

Kanunesuu J1.B.>?, PasyBaHoBa A.B.', Kowenbckas E.B.!, CmepaoBa O.C.",
Kapnosa U.A.}, MeaBenesa E.B.!

'HaumoHanbHbI ccneaoBaTenbckmin TOMCKUI NOMUTEXHNYECKUIA YHUBEPCUTET,

2HaumoHanbHbI UccrenoBaTenbekuin ToMckui rocy4apCTBEeHHbIV YHUBEPCUTET,
Tomck, Poccus, kapil@yandex.ru

C TOYKM 3peHnsa cropTMBHOM busmonornm 6e3onopHoe NONoXeHue ABseTcH
HecTaHOapTHbIM YCINOBMEM BbIMOMHEHNSA NOOOro ABMraTtenbHOro OEWCTBULA, U Ans
agantauyum K HemMy Heobxoguma CrioKHas MHOrFOCTOPOHHAS  MepecTpovika
YHKUMOHANbHbLIX cUCTeM opraHuama. B uccnepoBaHum npuHano yyactue 30
MY>X4MH B Bo3pacte oT 18 fo 25 net, 15 — KoHTposnbHas rpynna, 15 — ocHoBHas
(backeTbonucTbl, paspsg He Hwke 1 B3pocnoro). O6e rpynnbl  BbINOMHAMN
aBuratenbHoe OenctBue — OpOCOK B MNPbbKKE B KOMbLUO C  NMHWM
«wtpadHoro 6pocka». [Ons OGuomexaHM4ecKoro aHanmMsa WCnonb3oBanca MeToA
Motion Tracking.

Mpn aHanu3e BMAEO U rpaddMyEeCcKMX OaHHbIX ObINM BbISBNEHbLI PACXOXAEHUS Y
ABYX rpynn B MOAENM BbINOMNHEHUs «paboyveny dasbl. OQHO U3 rmaBHbIX pasnuyum
permctpypyetcs B MOMeEHT Bblbpoca Ms4va. Bbinyck msuya y ©GacketbonucTtos
OCHOBHOWM Tpynnbl NPOMCXOAUT B CaMOW BbICOKOM TO4yke nonieta. B koHTponbHoOM
rpynne KapTuHa nHasi, BbIMyCK MsiYa NPOMCXOANT paHbLue OTpbiBa OT 3eMISIU, TO eCTb
CHayana UcrbITyeMbl BblIKMObIBAET MY, NOTOM MpbIraerT.

Bo BTOpon 4yactu paboTbl Mbl MpoaHanM3MpoBanu AUHAMUKY CrubaHua u
pa3rmbaHnsi aHaTOMMYECKMX YrAoB Yy uchbITyeMbix u3 aByx rpynn. Cosepliad
HEBBLICOKWI MPbIKOK, NPeACTaBUTENN KOHTPOSIbHOW rpynnbl CrmbatoTcsi CUnbHEN B
rPYAHOM YacTW MNO3BOHOYHMKA. [lpyM 9TOM abCoMTHO OTCYTCTBYET MMaBHOCTb
crnbaHunsa-pasrmbaHns — OuHaMuMKa BenWYMHblL Yyria npepbiBUCTas, TO eCTb B
6e30NOpHOM MOMNOXEHUN B 3TOW YacCTU Tena NPOUCXOAAT CUMbHble KonebaHus.
MHTepeceH u TOT (pbakT, YTO NpeAcTaBUTENU KOHTPOSMBbHOMW rPyMnMnbl axe nocne
BbiMycka Ms4a, B Oe30MOpHOM MOMOXEHUN COBEpPLUAT UMUTAUMIO BbINYCKaHUSA
Ms4a, 0 YeM CBMAETENbCTBYET ANHAMMKA yriia NOKTEBOro cyctaBa bpocatoLLen pyku.
[MonyyeHHble pe3ynbTaTtbl CBUOETENbCTBYHOT, YTO Yy HAYMHAKOLWMX CNOPTCMEHOB
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Bpocok MAYa B NpbbkKe NpeacTaBnseT codeTaHne ABYX ABUraTerbHbIX akToB, cnabo
CKOOPAMHMPOBaHHbIX Apyr c¢ ApyroMm. Kaxgoe ABwxeHWe (nNpbbKOK UM HGpOCOK)
OCYLLECTBNAETCA MO CaMOCTOATeNbHOM nporpamme. [lepecTponku B cucTeme
ABMXeHU y B6ackeTOONMCTOB BbICOKOM KBanudukaumm obecnedmBaloT B MEPBYHO
odyepedb agantauuio K 6e30MOpHOMY  MOMOXEHWIO, CKOPOOOUHWPOBAHHOCTb
OBWXEHUS W MnpeBpalalnT 3aBuUcaHMe Tena B BO3AyXe B TEXHUYECKMA HaBblK.
Mpoucxogut opMupoBaHVE eauHOro ABUraTenbHOro HaBblka, B KOTOPOM MMEHHO
BbINOSIHEHNE MNpPbKKa SBMSETCA MNYCKOBbIM (PAKTOPOM NS BbINOMHEHUs 6pocka
MaYa. 3akpernneHue HaBblka BbIMOMHEHUS CIOXHbIX [ABUraTeribHbIX aKkTOB B
Ge30NOpHOM  MOSIOXKEHUM  NpouCXoanT 3a cyeT  POPMUPOBAHUS  HOBOTO
ABUraTernbHOro crepeoTuna.

UccnedosaHue 8bIrnosHeHo 3a c4yem epaHma Pocculicko2ao Hay4YHo20 ¢hoHOa
(npoekm Ne16-18-00016)

LAWS OF FORMATION MOVEMENT PATTERNS DURING THE DEVELOPMENT
OF COMPLEX MOTOR ACTS IN UNSUPPORTED POSITION
Kapilevich L.V.}? Razuvanova A.V.}, Koshelskaya E.V.}, Smerdova O.S.%,
Karpov I.A.}, Medvedeva E.V.!

!National Research Tomsk Polytechnic University, 2Natsionalny Research Tomsk
State University, Tomsk, Russia, kapil@yandex.ru

From the perspective of sports physiology, unsupported position is an unusual
condition for any motor action, and to adapt to it requires a complex multilateral
restructuring of functional systems of the body. The study involved 30 men aged 18
to 25 years, 15 — a control group of 15 — the main (basketball, discharge is not less
than 1 adult). Both groups performed motor actions — jump shot in the ring with the
line "free throw". For biomechanical analysis used Motion Tracking method.

When analyzing the video and graphic data revealed differences in the two
groups in the implementation of the model "working" phase. One of the main
differences is recorded at the time of release of the ball. Release the ball in
basketball there is a core group of the highest point in the flight. In the control group,
the picture is different, the release of the ball occurs before take-off, ie the first test
throws the ball, then jumping.

In the second part of this work we have analyzed the dynamics of flexion and
extension of the anatomic angles in the subjects of the two groups. Making a short
jump, the representatives of the control group bent stronger in the thoracic spine. In
this case there is absolutely no smooth flexion-extension — the dynamics of the angle
intermittent, in unsupported position strong fluctuations occur in this part of the body.
Another interesting fact is that members of the control group even after the release of
the ball in position unsupported make imitation letting the ball, as evidenced by the
dynamics of the angle of the elbow of the throwing arm. The results suggest that
beginners ball jump shot is a combination of two motor acts, loosely coordinated with
each other. Each movement (jump and throw) is carried out by an independent
program. Perestroika in the traffic system in highly skilled basketball players provide
first adaptation to unsupported position of coordination of movement and turning of
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the body hanging in the air in a technical skill. There is formation of a single motor
skill, which is the implementation of the jump is a triggering factor for the throw the
ball. Securing the skills to perform complex motor acts in unsupported position is due
to the formation of a new movement patterns. The study was performed by a grant
from the Russian Science Foundation (project Ne16-18-00016)

BOBJIEYEHME KANbNMAUMHOBOW CUCTEMbI B PErYNAUUIO
NO®AMUHEPI'MYECKOW NEPEQAYU B HOPME U NMPU PA3BUTUMN
HEMPOMATONOIMK
Kapnenko M.H."?3 MecTtepesa H.C.'?, O6namckas WU.C."%, Ckomopoxosa E.A.?*,
Kpuukas [0.B.>?

'denepanbHoe rocygapcTeeHHoe GlogkeTHoe HayuHoe yupexaeHne "MHCTUTyT
aKcnepumMeHTanbsHon meauumHbl”, CaHkT-lNMNeTtepbypr, Poccns; e-mail:
mnkarpenko@mail.ru; >CaHkT-MeTep6yprekuii NONUTEXHUYECKUI YHUBEPCUTET
MeTpa Benukoro, CaHkT-MeTepbypr, Poccust; 23CaHkT-MeTepbyprekuii HaLuMoHanbHbIi
nccnegoBaTenbCKUN YHUBEPCUTET MHEOPMALMOHHBLIX TEXHOMOMNN, MEXaHUKUN U
ontuku, CankT-lMNeTepbypr, Poccus

M-KanbnanH  —  BHYTpUKNeToYHasi Ca2+-3aBucnmas HenTparnbHas
unctemHosasa nporteasa. CybcTpatamu kanbnavHa ABASKOTCHA peuenTopbl, KUHa3bl,
docatasbl, Oenkn  uuTOCKEneTa, CuHanTocomaribHble — 6erniku,  No3TOMY
HEKOHTpoNMpyemas akTMBaLuumsa KanbnavHa, Habniogaemasi npu HeKoTopbIX hopmax
natonormm LHC, npuBOoAUT K HapyLUEHUIO Perynaumum MHOrMx ¢uU3nosiorn4eckmnx
dYHKUMN 1 Jaxe Bbi3biBaeT rmbenb HepBHOW KneTkn. Havbonee ysisBUMOM K
pasnUYHOro poda BO3AEUCTBUSM ABNSETCA JodaMUHepruyeckasi cuctema moasra, B
CBSA3NW C 3TUM LeNb [aHHOMo WCCNefoBaHWsA COCTOsANa B BbISIBIEHUM ponv m-
KanbnavHa B perynauum godammHeprnieckon nepegadu.

PaboTa BbinonHeHa Ha camuax kpbic Wistar (n=90) n Ha mogenn cMHaNToOCOM.
KnoTHbIM BHYTpUOpowmnHHO BBoawmnu JIMNC B gose 1 Mmr/kr Beca XMBOTHOMO, YTO
npUBOANIIO K AereHepaummn godaMmHerpnyeckux HempoHoB. Yepes mecsuy, nocne
MHBEKLUMM Y IKMBOTHbIX M3BMEeKanu CcTpuaTtym W OnNpeaensanyM KOHLEHTpauuto
AocammnHa, aHanuM3nMpoBanu akTMBHOCTb KanbManHOB U MX COAEpXXaHWEe Ha YpOBHE
MPHK n 6enka. Ha mogenun cuHanTocom mccrnegoBanacb CNOCOBHOCTb KanbnanHoB
MOAynMpoBaTh BbICBOOOXAEHME [JodaMuMHA, a Takke BO3MOXHOCTb CeKpeLun
KanbnanHa CMHaNTOCOMaMMu.

Okaszanocb, 4TO Yy XKMBOTHbIX, KOoTOpbiM BBOAMNKM JIMNC, akTMBHOCTb
KanbnanHOB N UX CcoAepXXaHue B KneTkax cTpmatyma Obino nosbiweHo. Kpome aToro,
Yy HUX ObIfT CHWXXEH ypoBeHb AodamuHa (B 2,4 pa3a No CpaBHEHUIO C KOHTPOSbHOW
rpynnon) n B 3 pasa yBenM4eHO COAep)KaHMe OCHOBHOro metabonuta godammHa —
roMoBaHWNNHOBOM KMcnoTbl. [lobaBneHne B cpeny Ans uHkybaumm cuHantocom 1mMM
rmgpoxnopvaa pgodamMvHa BbI3blBano MOBbIWEHME aKTUBHOCTU KanbnauHa. B
obpasuyax cumHanTocom C [o6aBNEHMEM CUHTETUYECKUX WMHMMOUTOPOB KarbnauHa
YPOBEHb BHECMHANTOCOMAasnbHOro AodammHa ObiyT NOBbILWEH MO CPaBHEHUK C
kKoHTponem. Kpome 3Toro, Hamu BbisiBfieHa Ao3a-3aBncumMas (0T CoaepXaHns MOHOB
Kanbuus B cpefe) crnoCobHOCTb m-KanbnanHa BbICBOBOXAATbCA CMHaNTOCOMaMu,
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npyyeM BHECMHaNTOCOMarsibHbIN KanbMauH COXpaHseT CBOK MNPOTEONIUTUYECKYIO
akTuBHOCTb. Annnukauna 10MkM HenpoTokcmHa MPTP k cMHantocomam ycunueaet
BbICBOOOXAEHMNE KanbnauHa, a gobasneHune k cuHantocomam 1MM godaMmHa HUKak
He CKasblBaeTCA Ha CMOCOBGHOCTM KanbnamHa BbICBOOOXOATbCA BO BHEKNETOYHYHO
cpeqny.

Paboma nododepxaHa epaHmom PO DU Ne14-04-00587 A.

CALPAIN SYSTEM PARTICIPATES IN THE REGULATION OF DOPAMINE
TRANSMISSION UNDER NORMAL AND NEUROPATHOLOGICAL CONDITIONS
Karpenko M.N.%%3 Pestereva N.S.*? Oblamskaya I.S.?, Skomorokhova E.A.**,

Kritskaya D.V}?
'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$ 3
ITMO University St. Petersburg, Russia

M-calpain is an intracellular calcium-activated neutral cysteine protease.
Substrates of calpain include receptors, kinases, phosphatases, cytoskeleton and
synaptosomal proteins. Uncontrolled activation of calpain leads to the dysregulation
of physiological processes in the brain and causing neuronal death. Furthermore,
calpain is found extracellularly in nervous tissue damages, which may point onto
potential role of the protease as a neuron injury signal, especially in dopaminergic
neurons. The main interest of the present work was to study participation of m-
calpain in the regulation of dopaminergic system in vivo using an animal model and
synaptosomes.

Wistar rats (n=90) were intraperitoneally injected with lipopolysaccharide
(LPS) -1 mg/kg per rat. One month later we observed striatal dopaminergic neuron
degeneration. Calpain activity and the levels of the protein and its mRNA were
evaluated along with the dopamine level in striatum. Synaptosomes incubated with
various agents (dopamine, MPTP, LPS) were used to evaluate calpain ability to
modulate dopamine secretion and possibility of calpain to be released from
synaptosomes.

In animals treated with LPS striatal calpain activity was increased, as well as
levels of homovanillic acid, while levels of dopamine were reduced. This indicates a
change in the dopamine catabolism rate. Addition of 1mM dopamine to the
synaptosomes led to 2-fold decrease in the calpain activity but did not alter the
calpain production. LPS caused an increase in the calpain activity. Samples
preincubated with synthetic calpain inhibitors showed increase in the level of
extrasynaptosomal dopamine compared to a control without additives. Additionally,
we demonstrated a dose-dependent ability (from calcium ions in the medium) of m-
calpain be released by synaptosomes. Extrasynaptosomal calpain has a proteolytic
activity. Addition of 10 uM neurotoxin MPTP to the synaptosomes enhanced release
of calpain, while addition of 1 mM dopamine to the synaptosomes did not affect the
ability of calpain to be released into the extracellular medium.

This work was supported by a grant RFBR Ne14-04-00587 A.
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NMPUPOOA r'MNOrPABUTALMOHHON TMNEPPE®NEKCUN
KoanoBckas U.b.
MHL, P® — NHcTntyT Meguko-buonornyecknx npodnem PAH, r. Mockea, Poccus,
iIkozlovs@mail.ru

NATURE OF HYPOGRAVITATIONAL HYPERREFLEXIA
Kozlovskaya I.B.
SSC RF — — Institute of Biomedical Problems RAS, Moscow, Russia, Moscow,
Russia

HENMMHEWHBLIE BO3OENCTBUA B OHKOJIOIMmn
KopbiToBa J1.U.", KopbiToB O.B.", PbiGuHa J1.A.2
'®efepanbHoOe rocygapcTBeHHoe BromkeTHoe yupexaeHme POCCUMNCKUIA HayYHbIN
LEeHTp paaunonorum n xupyprudeckmnx texHonormin M3 PO, Cankr-letepbypr, Poccus;
2depeparnbHoe rocygapctBeHHoe BogpkeTHoe yupexaeHme VHCTUTYT comsmnonorum
nm. WN.MN. Naenosa PAH, CaHkT-lNeTepbypr, Poccus; prof-korytova@mail.ru;
L.a.rybina@yandex.ru

B HacTosiwee Bpemsa meauumHckass obLleCcTBEHHOCTb 06ecrnokoeHa HWU3KOW
3P PEKTUBHOCTBLIO hapMaKOOrm4eckon KOppeKkLnmn LUIMPOKOro Kpyra 3abonesaHnn u
pasBUTUEM MHOXECTBEHHbIX MODOYHLIX peakuuni axe npu NPUMEHEHUN HOBbIX W
AO0POrocToALLMX dpapmMakonormyeckmx npenapaTtos. [1puynHa KpoeTcs B pa3BuTumn u
MacCOBOM MNPUMEHEHUN CTapbIX 3HeprosaTpaTHbIX TEXHOMOMMW, B YCTOMYMBOCTMU
«JIMHEMHOrO» MbIWAEHNA W NWHeapu3aumm npu paspaboTku HOBbIX MEeTOAMUK
nevyeHnsa «bonesHen Beka», B TOM 4uUCre, OHKonorndeckux. Ho coBpemeHHas
cUTyauust OUKTYeT HeobXOOAUMMOCTb COYEeTaHUs yKe M3BECTHbIX crneumpunyeckmnx
METOAMK NevYeHUs C BHeAPEHMEM HOBbIX TEXHOSOMMKN, MO3BONSKWUX obecneyuntb
NnoBbilleHMe  afanTauMOHHbIX  BO3MOXHOCTEW  oOpraHuama naumeHToB  Afis
COXpaHeHuUss W npogneHnsa ux XusHu. OpraHmam — CroXHas OTKpbITas
camoperynupyrowasaca HernnHenHas cuctema. B cBa3uM ¢ nameHeHnem B3rnsga Ha
Buonormyeckne npoUecchbl, Kak Mnpoueccbl HENIMHENHOro XapakTtepa, BO3HWKNA
HeobXoaUMOCTb pa3paboTkKM U HOBLIX HENUHEeWHbIX MEeTOOOB BO3L4ENCTBUA U
pasBUTUA PE30HAHCHLIX TEXHOMOMMW, B TOM YUCNEe C MpUMEHEeHUeEM (U3NYEeCKUX
¢hakTopoB.

B poknage 6yayt npeacTtaBneHbl pesynbTaTbhl MCMNOMb30BaHUA HENUHENHbIX
pe30HaHCHbIX 3BYKOBbIX M KBY BO3genctBuin, MUHUMU3UPYIOLWMX MOCrenencTame
CTPECCOreHHON cuTyauuun. 3BYKOBOE BO3AENCTBUE OCYLLECTBIISANOCH MNOCPEACTBOM
My3blKanbHOro dparmMeHTa HenuMHenHoO MOAYNIMPOBaHHOIO B pamKax OLHOro wunuv
HeCKonbKMx ananas3oHoB Q3. BpeMeHHble MHTepBarnbl, B TEYEHNE KOTOPbIX PUTMbI
MEHSNNCb MO YacToTe B npefenax BbISIBIEHHOIO PEe30HAHCHO 3ddEKTUBHOIO
ananasoHa 6binM NEPEMEHHBIMM UM MEHANUCb B COOTBETCTBUM C HAWAEHHbIM
asTopom (A.W.'poMOB) MaTeMaTU4eCKMM BbIPaXXEHNEM HENMMHENHOW YaCTOTHOM
MoAynsunmn Guonorndyecknx putmos. CnekTpanbHblii 1 HENPOOMHAMUYECKUIA aHanun3
KapguocurHana BbIsIBUIT  3HA4YMMOe BO3pacTaHWe rokasaTenen LeHTparibHOW
perynaumn,  NcUxXouan4eckoro  COCTOSAHUA,  PYHKUMOHAIIbHOMO  COCTOSHUSA
opraHuama. B 33 Takke Obinn OTMEYEHbl 3HAYMMble U3MEHEHWS: BO3pacTaHue
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MOLLHOCTU anbda akTUBHOCTU W NageHMe MOLLHOCTU MeafieHHOBOSTHOBOM M 6eTa
aKTUBHOCTW, 4YTO COMNPOBOXAANoOCb MOSIOXKUTENBbHBIMKA COBUraMM B COCTOSHUM
nauyneHToB M MOSIOXKUTENbHO CKasanocb Ha MEPEHOCMMOCTM XMMUO- WU JTy4eBOMU
Tepanun. KBY BosgencTBne OCyLLECTBIANOCL C MOMOLbLIO MOYNPOBOAHUKOBOIO
npnbopa «lapmoHunsatop» Mogenun CGIl, paspaboTaHHOrO rpynnon Y4YeHbIX —
cneunanuctoB CaHkT-INeTepOyprckoro rocygapCTBEHHOIO  ANEKTPOTEXHUYECKOrO
yHUBepcuteta U HauuoHanbHOro WHCTUTYTa 300POBbSA MPU NOAAEPXKKE KOMMNaHUU
«CEMME[». Bbnarogaps HoBOoW OGWOMEOUUMHCKOM TexHomnormn — «BIOTrEM» -,
BnepBble co3gaH npubop, obnagawowmin uvHAMBMAYaNbHOW MNOACTPOMKON nopg
BGuonorndecknin 06BHLEKT U OKpyXatowyto cpeny. B pesynbtate pabotel npubopa
NPOUCXOOUT CUHXPOHM3ALMNSA PasfIMYHbIX CUCTEM BHYTPWU OpraHuM3Ma u ero CBsi3n C
OoKpyXawwen  cpenomn. «FapmoHuzaTtop»  obecneunmBaeT  OUCTaHUMOHHOE
BO3JEeNCTBME, OKa3blBaeMOe UUKINYECKUM 4YepepoBaHveMm umnynbcHoro KBY
nanydeHnss B guanasoHe 43-44 [u, moagynupoBaHHOro 4actotom 4-12 [u, wu
nepemMeHHOro MarHUTHoro nossi B tedeHne 30 MuHyT. pun «KypcoBOM» BO3OENCTBUN
KBY (2 pasa B AeHb B TeveHne 21 OHA) permcTpnupoBanochb JOCTOBEPHOE CHUXKEHME
MOLLHOCTW B AenbTa guanasoHe npu OOHOBPEMEHHOM BO3pacTaHMM MOLLHOCTM B
anbga guanasoHe B3I, a Takke BOCCTAHOBMNEHME BepeTeHoobpasHOM Moaynauuu
anba BOMH N0 aMNIMTyge W pPEernoHarnbHbIX pasnuMuuMi  NoATBEpXAalT
aHTUCTPECCOPHBIN N ceaTUBHbIN 3(PdEKT AENCTBUA MUNITMMETPOBbLIX BOJSIH.

Ncnonbayemoe 3BykoBoe, n KBY Bo3genCTBUS OTHOCATCA K Pe30HaHCHbLIM, TO
€CTb K pecypcocbeperatowmnm nsanonormieckm agekBaTtHbiM METOA4AM KOPPEKLMM,
YTO OCOBEHHO BaXXHO A1l OHKOSOrMYeckux O0MfbHbIX C WUCXOAHO CHUXEHHbIMMU
pPecypCHbIMW BO3MOXHOCTAMU. Peabunutaumss OHKoNornyecknx 60SbHbIX  npu
PYHKUMOHANbHO-LLAAAWEM U KOMMMEKCHOM JIeYEHUM — MHOro3dTanHbI NpoLecc,
coaep kaimi HECKOJbKO Ba)KHEMLINX KOMMOHEHTOB: PEKOHCTPYKTUBHO-
nyacTUYeCcKnn, opToneandecknin, aHTUCTPECCOPHbIN, counanbHO-TpyaoBou. Npouecc
peabunutTauMm OOMMKEH HOCUTb HENpPepbIBHbIA NOCreaoBaTesNbHbIA - XapakTep.
Tonbko TOrga MOXHO [obuTbCa  ycnexa B BOCCTAHOBMEHUM  yvacTus
OHKOMOrM4ecKoro 6051IbHOr0 B aKTUBHOW >KMU3HM.

NONLINEAR EXPOSURE MODALITIES IN ONCOLOGY
'Korytova L.1.; *Korytov O.V.; *Rybina L.A.

! Federal Publicly Funded Institution Russian Research Center of Radiology and
Surgical Technologies under the Ministry of Public Health of the Russian Federation ,
St. Petersburg, Russia; ? Federal Publicly Funded Institution Pavlov Institute of
Physiology under the Russian Academy of Sciences , St. Petersburg, Russia;
prof-korytova@mail.ru; L.a.rybina@yandex.ru

Nowadays the medical community is concerned about the low efficiency of
pharmacological correction of a wide range of diseases and the development of
multiple by-reactions even where up-to-date and expensive drugs are administered.
The key reason lies in the development and large-scale application of obsolete
energy-intense technologies, the persistence of "linear" thinking and linearlization in
the development of new modalities of treatment of "diseases of the century”,
oncological ones included. However the modern situation necessitates combining
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already known specific modalities of treatment with introduction of new technologies
ensuring increase in the adaptive capabilities of a patient's organism in order to
conserve and prolong his or her life. An organism is a complex open self-regulated
nonlinear system. Because of change in the view of biological processes as those of
a nonlinear nature, a demand has arisen for both development of new nonlinear
exposure modalities and development of resonance technologies, including those
making use of physical factors. The paper is going to present the effects of use of
nonlinear resonance sound and EM radiation (mm-range) exposures to minimize the
aftereffect of a stressful situation. Sound exposure was implemented using a piece of
music nonlinearly modulated within one or more EEG bands. The time intervals
during which rhythms were changing in frequency within the revealed resonance-
efficient band were varying according to the mathematical expression of nonlinear
frequency modulation of biological rhythms found by the author (A.l. Gromov). The
spectral and neurodynamic analysis of the heart signal revealed a significant
increase in the indices of central regulation, psychophysical condition, functional
condition of the organism. Significant changes were also detected as regards the
EEG: an increase in the intensity of alpha activity and a fall in the intensity of slow-
wave and beta activity, which was accompanied by positive shifts in the condition of
patients and had a positive impact on tolerance to chemo- and radiotherapy. EM
radiation exposure was implemented using a semiconductor device called "The
Harmonizer", model CGI, developed by a team of researchers from St. Petersburg
State Electrotechnical University and the National Health Institute with the support of
SEMMED Company. A new biomedical technology called BioTrEM has allowed a
pioneering device, patient-specifically adaptable to a biological object and
environment, to be created. The operation of the device results in synchronization of
various systems inside the organism and its connection with the environment. "The
Harmonizer" provides distant exposure rendered by cyclic alternation of pulse EHF
radiation over the band of 43-44 Hz, modulated by the frequency of 4-12 Hz, and a
variable magnetic field during 30 minutes. Recorded under a "course" of EM radiation
exposure (twice a day during 21 days) was a trustworthy decrease in the intensity
over the delta band with a simultaneous increase in the intensity over the alpha band
of the EEG, the restoration of fusiform amplitude modulation of alpha waves and
regional differences proving an antistress effect and sedation of millimeter waves.
The sound and EHF exposures used are classified among resonance, i.e. resource-
saving, physiologically adequate modalities of correction, which is especially
important for oncological patients with inherently lowered resource capabilities.
Rehabilitation of oncological patients under function-sparing and combination
treatment is a multistage process containing several major components:
reconstructive-surgical, orthopedic, antistress, socio-occupational. The rehabilitation
process should be of a continuously consecutive nature. This is the only way to
succeed in restoration of an oncological patient to pro-active life.
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B3AMMOCB#A3b HAPYLLEHUUA B HEPBHOW CUCTEME C NMATOMEHE3OM
CAXAPHOIO AMABETA
KynaeBa U.B.
depepanbHoe rocyaapcTBeHHOE BoaKeTHOe HayyHoe yypexaeHne «BocToyHo-
CnbnpcKknin NHCTUTYT MEAMKO-IKOSTOrMECKUX UccrneaoBaHuny, AHrapck, Poceus;
kudaeva irina@mail.ru

B HacTtodwee Bpemsi caxapHbii gmnabet (C[Ll) paccmaTtpuBaloT B KayecTBe
O[HOM M3 MPUYUH Pas3BUTUS aTpoduM TOMIOBHOIMO MO3ra, ferkoro KOrHUTUBHOIO
paccTponcTBa, aHomanun 6enoro Bewectsa u genpeccun. CylecTByeT HECKOSbKO
naToun3nNonorm4yecknx MexaHmamoB B3ammocssasn mexay CL n genpeccuen. OgHum
N3 HUX ABNSETCH XPOHUYECKUA cTpecc. XOpOLIO M3BECTHO, YTO FOPMOHbLI CTpecca
(kopTn3on, agpeHanuH) okasbiBatoT obulee katabonuyeckoro BoO3genCTBME Ha
opraHuamMm, obrnagasi KOHTPUHCYMSAPHbIM OencTtBueM. B CBA3M C 3TMM Hanuyue
XPOHUYECKOro CTpecca M yBeriMyeHue YpPOBHSA KaTabonuyeckux ropMOHOB MOXET
crnocobcTBOBaTh (POPMUPOBAHUIO PE3UCTEHTHOCTU K UHCYINHY N, B KOHEYHOM UTOreE,
K passutuo guabeta 2 Tuna.

CywecTtBylowaa BocnanutenbHaa Teopusa copmupoBaHus CL geknapupyet
NOBbILEHWE YPOBHA MNPOBOCMANMUTENBbHbLIX LUUTOKMHOB, KOTOPblE MOIYT Hanpamyto
BO34EeNCTBOBaTb Ha peLenTopbl B runotanamyce un runocuse, obnerdas soipaboTtky
koptmdona [Raison C.L. et all.,, 2006]. Takke npegnonaratT, 4TO
npoBocnanuTenbHble LMTOKNUHBI MOTYT CNOCOBCTBOBATL Pa3BUTUIO PE3UCTEHTHOCTU K
MHCYNWUHY 3a CYeT HenocpeacTBEHHOM MoOAynsauMm  ero  peuenTopos B
nepudpepunyecknx TkaHax. [Grimble R. F., 2002]. OgHum un3 HenponenTtuaos,
HeobXxoOMMbIX ONs BbDKMBAHUA W nponvdepauun HEMPOHOB B FOSIOBHOM MO3re,
ansetca BDNF. Huskun ypoBeHb ero 6bin oBHapyxeH cpeau nuy, CTpagaroLlimx
genpeccuen, B TO BpeEMS Kak JleyeHue aHTugenpeccaHtamm npuBOAWIIO K
yeenuyeHnto yposHst BDNF [Belmaker R. H., 2008, Rot M. A. H., 2009].

CywectByeT npeanosioxXeHne, 4YTo npoTekaHne pguabeta CBsA3aHO CO
CTPYKTYPHbIMU U3MEHEHUAMU B onpeaeneHHbiX obnactax moara. B yactHocTu, npu
Cl otmevaeTcs uepebpanbHas aTtpomsa M nakyHapHble WHMapKTbl, a Takke
pernoHanbHble WM3MeHeHUss B MO3roBom KposoToke [B. van Harten, 2006]. B
nccnegosavmm nauueHtoB ¢ C 1 Tuna ycTaHOBMEHO Hanuuve oTpuuaTenbHOM
KOppensuMm Mexay YPOBHEM [TIMKMPOBAHHOIO remMornobnHa wu CTPYKTYPHbIMMI
n3ameHeHnamun B runnokamne [Musen G., 2006]. O4eBMAHO, YTO MCUXONOrMYECKNe
gakTopbl U 0B6pa3s XM3HW, CBA3aHHblIE C AEeNpeccuen, MOXHO paccmaTpvBaTb B
KayecTBe CTPeCCOopHOro aktopa, yBenmyunsatoLero puck passntna anadeta 2 tuna.
CywlecTBylOT Takke [OaHHble, CBUOETENbCTBYHOLIME O MNPUYACTHOCTU K PasBUTUIO
WMHCYNIMHOPE3NCTEHTHOCTN  MOBBLILEHHOMW aKTMBHOCTU CUMMMNATUYECKOro oTaena
BeretatmBHon HepsHoOM cuctembl (Mancia,G., 2007). Tak, anugemuonorndyeckue
nccnegoBaHWa Mnokasanu Hanuume  Koppensumm Mexay pes3ucTeHTHOCTbIo K
WHCYNWHY 1 apTepuanbHon runeptoHunen (Skyler,J.S.,. 1995).

Takum obpasoMm, B HacTosLLee BpeMs CyLLEeCTBYHOT AaHHble AoKasblBatolune
B3aMMOCBA3b MeXay NaTtoreHeTU4YECKMMN 3BEHbAMUN HapyLLEHUIN B HEPBHOW CUCTEME
N caxapHbiM gnabeTom.
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INTERRELATION OF DISTURBANCES IN THE NERVOUS SYSTEM WITH THE
DIABETES MELLITUS PATHOGENESIS
Kudaeva I.V.
Federal State Budgetary Scientific Institution «East-Siberian Institute of Medical and
Ecological Research», t. Angarsk, Russia; kudaeva _irina@mail.ru

At present the diabetes mellitus (DM) is considered as one of an atrophy of a
brain, mild cognitive disorder, anomaly of white substance and a depression
development reasons [4 — 6]. There are several pathophysiological mechanisms of
interrelation between DM and a depression. One of them is the chronic stress. It is
well known that stress hormones (a hydrocortisone, an adrenaline) make the general
catabolic impact on an organism, possessing kontrinsulyarny action. In this regard
existence of a chronic stress and augmentation of catabolic hormones level can
promote formation of resistance to insulin and, finally, to development of diabetes 2
types.

The existing inflammatory theory of DM declares formation rising of pro-
inflammatory cytokines level which can influence directly receptors in a
hypothalamus and a pituitary body, facilitating development of a hydrocortisone
[Raison C.L. et all., 2006]. Also assume that pro-inflammatory cytokines can promote
development of resistance to insulin due to immediate modulation of his receptors in
peripheric tissues. [Grimble R. F., 2002]. One of the neuropeptids necessary for a
survival and a proliferation of neurones in a brain, is BDNF. Its low level was found
among the persons having a depression while treatment by antidepressants led to
BDNF level augmentation [Belmaker R. H., 2008, Rot M. A. H., 2009].

There is an assumption that course of DM is bound to structural changes in
certain areas of a brain. In particular, at SD the cerebral atrophy and lacunar infarcts,
and also regional changes in a cerebral blood flow becomes perceptible [B. van
Harten, 2006]. In research of patients with SD of 1 type existence of negative
correlation between the level of glycated hemoglobin and structural changes in a
hippocampus is established [Musen G., 2006]. It is obvious that the psychological
factors and way of life bound to a depression can be considered as the stress-factor
enlarging risk of diabetes 2 types development. There are also data confirming
participation superactivity of sympathetic department of a vegetative nervous system
in development of an resistance to insulin (Mancia, G., 2007). So, epidemiological
researches showed existence of correlation between resistance to insulin and an
arterial hypertonia (Skyler, J.S. 1995).

Thus, now there are data proving interrelation between pathogenetic links of
disturbances in a nervous system and a diabetes mellitus.
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COBPEMEHHOE COCTOSAHUE KOHLUENUMXA TEHOB-KAHOUOATOB B
HEMPOBUOJIOMMU N MCUXUATPUUN
KynukoB A.B.

OIBYH «®enepanbHbi UccrnegoBaTenbCKU LEHTP VIHCTUTYT UUMTOMNOMMN N TeHEeTUKN
Cwnbunpckoro otaenennsa Poccuiickon Akagemnn Hayk», HoBocubupck, 630090,
Poccus; akulikov@ngs.ru

TepMUH «reHbl-kaHanaaTbl» ObiN BBEOEH B HEMPOOBUONOTNIO 1 MOMEKYNAPHYHO
ncuxmatpuio okono 30 neT Hasag koraa Obiv CUKBEHUPOBAHbLI NEPBbIE HENPOreHbI.
KoHuenuwns reHoB-KaHanaaToB nepBoHa4anbHO paccmaTtpuBanach Kak
NPOHUKHOBEHWE  (PMU3MOMNOIMMYECKOTO  MbILUNEHUS B TEHEeTuKy. OpHako
dusnonornyeckoe coaepxaHme KoHuenuun 6bifo  MOCTENEHHO MOCTENEHHO
3aMeLlleHO TeHeTUYEeCKUM U MOMeKynspHbiM opmanuamom. B  MonekynapHbIX
NMCUXONOrMM N HEMPOBNONOrMN TEPMUH «TEHbl-KaHaAMAaTbl» 4acTo accounmpyeTcs C
reHamu, KoTopble cuenneHbl C HacneacTBEeHHbIMWU OCOBEHHOCTAMM NOBeAEeHUS,
9KCNpeccupyTcs B MO3re M y4acTBYKOT B CUrHamnbHbIX npoueccax (Takue Kak
depMeHTbl, TpaHcnopTepbl W peuenTopbl MeauaTtopoB). B meguumHckon u
NCUXMATPUYECKON TFeHeTMKe KOHUenuusi reHoB-kaHaugatoB 6Obina M ocTaeTcs
rMaBHbIM U MOLLUHENLLNM WHCTPYMEHTOM M3YYEHUS MONEKYNAPHbIX MEXaHW3MOB
ncMxonaTosiorMn 1M YCTOMYMBOCTM K UX  (DAPMaKOSIOrMYyecKon  KOppeKuuu.
3HauMTenNbHbI NPOrPecc B HENPOreHeTUKE, CBA3aHHbIM C KOHUENUWEn reHoB-
KaHOu4aToB, nopoawst Bepy, 4YTO 3TOT NOAXOL4 MO3BOMUT peLnTb  KYeBYHO
npobnemy Henmpobuonormm — BbLIACHATL MNyTb OT reHa Kk noBegeHunto. OgHako
nporpecc B MOSeKynspHon reHetuke B nocnegHve 10 neT, a MMEHHO
MOSTHOrEHOMHbIA U TPAHCKPUNTOMHBIA aHanuabl, CUSIbHO MOPYLIWAN 3Ty HaUBHYIO
BEepy BO BCEMOrYyLIECTBO KOHUENuuu reHoB-kaHavaatoB. OcHOBHOW npobnemon
KOHUEeNnuun sBfsieTcs TO, YTO C MNOMOLb Hambornee MOLUHbIX MOMEKYNSPHbIX
TeXHONormn O6binn  BbISIBNEHbl TOMbKO HECKOSIbKO MNPOLEHTOB  reHeTU4eCKoro
pasHoobpasusi noBedeHYeckMx U  U3NONOTMYECKUX Mpu3HakoB. Crieaytoulen
HepelweHHONW  npobnemMon  ABNAeTCS  B3aMMOLEWCTBME  MeXOy  reHamu,
BOBIIEYEHHBIMW B B PErynauvio NoBeAeHUs, KOTOpoe 4acTo MackupyeT addekTbl
YHKUMOHANbHbLIX MyTauuMi M HokayTa. MMeeTtcs onpegeneHHoe npoTuBopeymne
Mexay yBenu4yeHMeM  TeXHUYECKOW MOWKU WU YMEHbLIEHWEM  MOHMMaHUS
MOMNEKYISAPHbIX MEXaHU3MOB perynaumm yHKUMU HEPBHOW CUCTEMbl U MOBEAEHUS.
OcHOBHOW Uenblo Nekunnm 49BngeTcs OeMOHCTpaumsa npobnem, CBA3aHHbIX C
KOHLenuMen reHoB-KaHAMAATOB, UM MOMbITKA pewunTb 3T NpobnemMbl C NOMOLLBIO
TPaHCreHHbIX XMBOTHbIX. BbyaeT nokasaHo, 4YTO MNPUYMHOW OCHOBHLIX Mpobnem
KOHUEenuun sBnsieTca npeHedbpexeHne uU3MONorMdyeckon uaen, 3amMeHa ee
doopmaribHbIM FeHEeTUYECKUM U MOJSIEKYNAPHBIM TEXHUYECKUM MOAXOAOM: TOSIbKO
BO3BpaT K nepBOHa4yanbHOMYy OM3MONOrMYECKOMY COOEPXKAHUIO MOXET paspeLunTb
3TOT KPU3UC W BOCCTAHOBUTb HAyYHYK) MOLb KOHUENuUWW reHoB-kaHAMOaToB B
HenpobnonNorMm n NCUXoNornu.
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CANDIDATE GENES IN NEUROSCIENCE AND PSYCHOLOGY. WHERE DO WE
STAND?
Kulikov A.V.
Institute of Cytology and Genetics Siberian Branch of Russian Academy of Sciences,
Novosibirsk, 630090, Russia; akulikov@ngs.ru

The term “candidate genes” was introduced in neuroscience and molecular
psychology about thirty years ago when the first neurogenes had been sequenced.
The candidate gene conception was initially considered as an expansion of
physiological mode of thinking to genetics. However the physiological content of the
conception was gradually replaced with a formal genetic and molecular ideology. In
molecular psychology and neurogenetics the term “candidate gene” is now attributed
to the genes linked to the behavioral traits, expressed in the brain and involved in the
signaling processes regulation (such as enzymes, transporters, receptors of brain
neurotransmitters). In medical and psychiatric genetics the candidate genes
conception was and remains the main and the most powerful approach of elucidation
of molecular mechanisms of mental diseases and resistance to the pharmacological
correction. A considerable progress in neurogenetics associated with the the
candidate gene conception gave rise a faith that this approach could solve the main
fundamental problem of neuroscience — the pathway from gene to behavior. However
the progress in molecular genetics for the last ten years, namely total genome and
transcriptome analysis, broke down this naive faith in the power of the candidate
gene conception. The main problem of the candidate gene conception is that the
most powerful and modern techniques of molecular genetics in the frame of
candidate gene conception could reveal only a few percents of genetic background of
complex behavioral and physiological traits. The second unresolved problem is the
interaction between multiple genes involved in the regulation of behavior which
frequently masks the behavioral effects of functional mutations and gene knockout.
There is a contradiction between the increased technique power and the decreased
understanding of the molecular mechanisms of behavior regulation. The main aim of
the lecture is a demonstration of the problems associated with the candidate gene
conception using numerous examples and an attempt to solve these problems using
transgenic animals. It is intended to show that most problems of the candidate gene
conception result from a denial of its physiological idea in favor of its formal genetic
and molecular content: only a return to the initial physiological content can resolve
this crisis and restore the scientific power of the candidate gene conception in
neuroscience and psychiatry.

COBPEMEHHbLIE HEMHBA3UBHbLIE METOAbl MCCNEOOBAHUA BEJTIOIO
BELLWECTBA NP nNnomMmoLwu MPT
Kynukosa C.IN.
HY Beicwag wkona akoHoMuku, MNMepmb, Poccus, SPKulikova@hse.ru

MarHuTHo-pe3oHaHcHas Tomorpadusa (MPT) aBnseTca BaXXHbIM UHCTPYMEHTOM
AN HE MHBA3MBHOMO U3y4YeHNa cocTosiHMA Genoro BewecTtsa in vivo: MPT He Tonbko
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NO3BOMSET BbIMUCIUTL PSS NapamMeTpoB, OTPaXarlwLWMX ero MUKPOCTPYKTYPHble
CBOWNCTBa, HO Takke OLEHWUTb 3TW MapameTpbl AN MHAUBMAYalbHbIX TPAKTOB Npw
NnoMoOLKM UX peKoHCTpykumn B 3D no gaHHbiM anddysnoHHon MPT. B gaHHoOM
Aoknage 6yayT npeacTtaBrnieHbl TPU pasfnuyHbiX Nogxoda Ha ocHoBe AaHHbiXx MPT,
ncnonb3yembiX OIS aHanuM3a cocTosHusA Genoro BewlecTtBa. [lepBbit nogxon Obin
npeanoXxeH Hamu AN MHOronapamMeTpuyeckoro aHanmsa passutna 6enoro
BellecTBa y aeTen (Kulikova et al, 2014;
http://link.springer.com/article/10.1007%2Fs00429-014-0881-y). OH oOCHOBaH Ha
pacctosHun MaxanaHobuca, BblMMCAAEMOro MO 4eTbipéMm napametpam MPT
(BpemeHa penakcaumm T1 un T2, koadpPUUMEHTbI MPOAOSILHOM U MNONepeyHon
andpdyanm), 1 NO3BONSET OLEHUTb ObLLEee COCTosiHME pa3BUTUA Benoro BellecTBa.
OTOT noaxoa Takke NO3BOMSET OLEHUTb 3a4EPXKY B PasBUTUN MeXAy OTAENbHbIMU
TpakTamu (pasBuUTUE KOTOPbIX MNPOTEKAET HEOOHOBPEMEHHO), noaTBepXxpas ToT
akT, YTo Hambonee 3HauUTENbHblIE CTPYKTYpPHble M3MeHeHMs B Genom BellecTse
NPOUCXOAAT B MepBble ABa roda >u3HW. [aHHbIi noaxon MOXeT OblTb MHTEpeceH
ANS BbIABNEHNA W U3ydeHWUs MaTonorMm pasButus Genoro BellecTBa, a Takke
afjanTtupoBaH Ans paboTbl C ApYrMMKW BO3pacTHbIMK KaTteropusmu. BTopon noaxopn
MMEeeT CBOEW Lenblo NofyvYeHne KONMMYECTBEHHOM OLEHKM COAepXaHust MUenvHa B
6enom BewectBe. OH OCHOBaH Ha OQHOBPEMEHHOM aHanu3e BpeMeH penakcauuu
T1 n T2 n nydwe kKoppenupyet C TUCTONOMMYECKUMU UCCNEeSOBaHNAMU, YeM
TpaamumoHHble napameTpbl MPT. OcHOBHasa naest nogxona 3akroyaeTcs B TOM, YTO
cpeda B KaxaoMm BOKcere HeOAHOPOAHA U KaXabI U3 €€ KOMMOHEHTOB, B TOM YuChne
MWESIMH, BHOCUT CBOW BKNad B M3aMepsieMbln curHan. Takum obpasom, 3Hasa Bknag
Kakgon W3 KOMMOHEHT, MOXHO Jflyylle OUEHUTb OTHOCUTENbHOE CcoaepXaHune
MuenvHa B 6enom BewectBe. B oTnnumMe OT CywecTBYKOWMX aHaNoOrmyHbIX
noaxonoB, MeTod, MNPeasioKeHHbIn B AOKNage, WMEeT KOPOTKME BpeMeHa
CKaHMpoBaHWs 1 nocnegyrowiern o6paboTkm, NO3BONAA NPUMEHATL €ro B KIUHUKE U
Hay4HbIX MCCregoBaHUAX. TpeTurh noaxon npedHasHayeH aAnd aBTOMaTUYecKoro
pacno3HaBaHMsa BOMOKOH nocne mx 3D pekoHCTpykumn. Pacno3HaBaHue BOJSTOKOH
"Bpy4dHyt" npu nomowm ROI (regions of interest) TpebyeT 60nbWOro BpemMeHn u
onbiTa YenoBeka, NPON3BOAALLEro TakonM aHanun3. ABToOMaTU4eCcKoe pacrno3HaBaHue
BOJIOKOH C WUCMOSfb30BaHMEM aTnaca TPakTOB MOXET YCKOPUTb TakoW aHanus u
caenatb ero 6onee Bocnpom3BoauMbiM. B goknage Oyget pacckasaHo 00 yxke
CyLWeCTBYIOLWNX aTtnacax, Wx cos3gaHun wn rnpuMeHeHun ana adanmsa MPT
napameTpoB No UHAMBUAYanNbHbIM TpakTam. MeToapl, kKoTopble 6yayT NnpeacTaBneHbl
B 9TOM AoKnage, Takke noapobHO onucaHbl B MOEW OuccepTaumoHHon paborTe:
http://www.theses.fr/2015PA05T021

MODERN NONINVASIVE MRI METHODS FOR INVESTIGATING WHITE MATTER
Kulikova S.P.
National Research University Higher School of Economics, Perm, Russia,
SPKulikova@hse.ru

Magnetic Resonance Imaging (MRI) is a fundamental tool for noninvasive in
Vivo investigation of brain white matter: it allows researchers not only to calculate
several parameters reflecting white matter microstructural properties but also to
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evaluate these parameters within individual white matter tracts by their 3D
reconstruction using diffusion MRI. In this report | will present three various
approaches that could be used to evaluate the state of white matter based on MRI
data.

The first approach was suggested for multiparametric evaluation of white matter
maturation in infants (Kulikova et al, 2014,
http://link.springer.com/article/10.1007%2Fs00429-014-0881-y). It is based on
Mahalanobis distance calculated from four MRI parameters: T1 and T2 relaxation
times, longitudinal and transverse diffusivities. This approach allows evaluating the
global course of white matter maturation and estimating the relative maturational
delays between individual tracts with different maturational dynamics. The obtained
results confirmed that the most dramatic structural changes within white matter
should occur during the first two post-natal years. Similarly, this approach may be
adapted for investigating pathologies of white matter development and aging.

The second approach aims at quantitative evaluation of the brain myelin
content. It is based on simultaneous analysis of T1 and T2 relaxation times and it is
thought to better correlate with histological findings than conventional MRI
approaches. The main idea of this approach is that within each voxel the media is not
homogeneous and each of its components, including myelin, makes its own
contribution to the measured MRI signal. Thus, knowing contributions of each
component one can also estimate the myelin content. Unlike existing methods, the
presented method has short acquisition and post-processing times adequate for
practical applications.

The third approach is for automatic recognition of individual white matter tracts
after 3D fiber reconstruction. Manual approaches using ROIs (regions of interest) are
extremely time-consuming and strongly depend of expert knowledge and experience.
Automatic recognition using clustering techniques based on atlases of white matter
tracts can fasten such analysis and make it more reproducible. In this talk | will also
tell about some existing atlases, the way they could be created and applied.

All methods described in this report are also available with all necessary details
in my PhD thesis work: http://www.theses.fr/l2015PA05T021

®EHOTUNNPOBAHUE TEHETUYECKU MOAUDPULIMPOBAHHbIX MbILLEN: OT
FrEHA 0O MOAENN NCUXONATONOIrnmn
Jlununa T.B.
depgepanbHoe rocygapCTBEHHOE BOIKETHOE Hay4HOE yupexaeHne "HayyHo-
nccnenoBaTesibCKUN MHCTUTYT U3nosiornm n oyHaamMmeHTanbsHom MeguumnHbl”
(HWMDDM), HoBocubupck, Poccus lipina@physiol.ru

[onoBHOM MO3r 4enoBeka coctouT u3 ~ 15-33 OMNNIMOHOB HENPOHOB W
aBnsetTca Haumbonee CroOXHbIM oOpraHoMm 4enoBeka. Mo3r ocyuwecTesnseT
LEeHTpann3oBaHHbIN KOHTPOSMb Hallero noBeAeHWUs W, creaoBaTenbHO, pasragka
CeKpeToB AesiTeNnbHOCTM Mo3ra GyaeT orpoMHoM nobenon, Tak kak 3To nNpubnuant
HAacC K MNOHUMaHUK QyHAAMEHTaNbHbIX MPOLECCOB, Tak W MNO3BONUT HAWTU
aPEKTMBHOE pELUEHME ONSA NeYeHUss MeHTanbHbIX 3aboneBaHun, KOTOPbIMU
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ctpagarot ~ 25% wmupoBown nonynsuuu. [MoaToMy akTyanbHO co3faHue
9KCNEpPUMEHTanbHbIX  MOAEeNen  NCUXMaTpuUYecKMx  paccTPOMCTB,  KOTOpble
MaKCMMasnbHO COOTBETCTBOBANN KpUTEPUAM MOAENUN HA XXUBOTHbIX.

Co3gaHne COBpPEMEHHBIX TEXHOMNOrmm B 06nacT MONEKYNAPHO-KNETOYHON
Guonorun, Hempobuonormm u nNOBeAEHWA nNPUBENO K MpopbiBYy B 0b6nactm
HEMpOHayKkn, rae C YCNexoM UCMNOMb3yTCA MHOrOYUCHEHHbIE TeHeTU4eCcKu
MOANMUUMPOBaHHbIE TNUHUM  Mblen. B HacToswee Bpems cywectsyeT 5
MEeXOYHapOOHbIX LEHTPOB C nogaepXaHnem reHeTUu4yeckux nNuHuin mblwen: Mutant
Mouse Regional Resource Centers (IMMRRC), European Mouse Mutant Archive
(EMMA), Taconic Farms, RIKEN BioResource Center n Jackson Laboratories. Ha
npumepe (Disrupted-In-Schizophrenia-1) renHa (Disc1) wn ero wuHTepaktoma
(npoTeunHbl, B3anmogencteytowme ¢ Disc1) 6yayT paccMOTpeHbl OCHOBHbIE NOAXOAbI
K CO34aHMI0 HOBbIX FEHETMYECKMX JMHUA Mbllen, peneBaHTHbIX B o0bnactu
HEMpOHaykn M Cnocobbl  OUEHKM  pasfuyHbiX  JOMEHOB  NOBeAEeHUs
9KCNEPUMEHTAanbHbIX XXMBOTHbIX. TONbKO KOMMMEKCHOE MCMNOSfb30BaHWe apmako-
BUOXMMUNYECKMX,  MONEKYNAPHO-KIETOYHbIX U HEMpPOBMONOrMYecknx MeToauk
nossonser ©Oonee MOMHO OnMuMcaTb HOBYK  3KCNEPUMEHTarNbHYlO  MOAEenb
ncuxmdeckoro 3aboneBaHus. B pgaHHOM poknage  ob6CyXOalTcsi  OCHOBHblE
pekoMeHaauumn no PeHOTUNMPOBAHNIO FEHETUYECKUX NNHUIA MbIlLEeN N HanpaBneHns
OyayLwmx nccnepoBaHnin B JaHHom obnactu.

PHENOTYPING OF GENETIC MOUSE LINES: FROM GENE TO MODEL OF
PSYCHOPATHOLOGY
Lipina T.V.
Federal State Budgetary; Scientific Institution Scientific Research Institute of
Physiology and Basic Medicine; lipina@physiol.ru

The human brain is composed of ~ 15-33 billion neurons and is the most
complex organ in human. The brain performs the centralized control of our behavior
and therefore key secrets of brain activity would be a huge success, since it will
reveal understanding the fundamental processes of the brain and will help us to find
an effective solution for the treatment of mental ilinesses that affect approximately
25% of the world population. Therefore, it is important to create relevant experimental
models of psychiatric disorders that are most consistent with the criteria of animal
models.

Creation of modern technologies in the field of molecular cell biology,
neurobiology and behavior led to a breakthrough in the field of neuroscience, and
successful generation of numerous genetic mice. Currently, there are 5 international
centers to maintain genetic strains of mice: Mutant Mouse Regional Resource
Centers (IMMRRC), European Mouse Mutant Archive (EMMA), Taconic Farms,
RIKEN BioResource Center, and Jackson Laboratories. We will discuss the main
approaches how to create new genetic strains of mice that are relevant in to
neuroscience and how to evaluate the different domains of behavior in experimental
animals, on example of Disrupted-In-Schizophrenia-1 gene (Disc 1) and its
interactome (proteins that interact with Discl). Only the integrated approach,
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including pharmacological, biochemical, cellular and molecular neurobiology
techniques, allows us to fully describe and validate new experimental model of
mental illness. This report discusses the main recommendations for phenotyping of
genetic strains of mice and directions for future research in this area.

XPOHUYECKUA COLUUANBbHBLIA CTPECC NEPEHACENEHHOCTMU:
BO3OEUCTBUE HA HEPBHYIO U UMMYHHYIO CUCTEMbI
Nocesa E.B.
®IBYH NHCTUTYT BbICLLEN HEPBHOW AEATENBHOCTU N Henpodmanonornn PAH;
Mocksa, Poccus, losvnd@mail.ru

CkyyeHHocTb (CK) y KpbIC siIBNSeTCA MOAEnNb MNcuxocoumnansHoro crpecca
nepeHaceneHHOCTN, pacnpocTpaHeHHOro B 4YernoBeyeckom obuwiectse. M3ydeHue
MexaHn3moB BnusiHMS CK Ha opraHuam BaxxHO ans paspaboTku cnocoboB 60pbbbl C
ee HeraTUBHbIMUM NocreacTeusamMu. B paboTe nccnegosanu TpeBOXHO-AENPECCUBHOE
nosegeHne, MMMYHHbIA CTaTyC, coepXaHne MOoOHOaMWHOB W c-fos akcnpeccuio B
pasHbIX CTPYKTypax Mo3ra Yy KpbiC, COAEpXaLMXcs B ycrnoBum xpoHudeckom (10 n
bonee gHen) CK (16 Kpbic B knetke). B kayecTBe KOHTPONA UCMOMb30Bann Kpbic,
cofepXalumxcsa B CTaHOapTHbIX yCnoBuaX BuBapusa (4-5 KpbiC B KNeTke).

Bbino nokasaHo, 4TO MO COBOKYMHOCTW MoOKasaTenen B TecTax «OTKpbITOe

none», «CBET-TEMHOTa», U «MPUMNOAHATLIN KpecToobpasHbii nabupuHT» npu CK, no
CpaBHEHWMIO C KOHTpomnem, ycunueanca 6a30Bbli ypoBEHb TPEBOXHOCTU. B TecTte
«BblHyXXAeHHoe nnasaHue» npu CK yBenuuyuBanocb Bpems umMmobunusaumm u
yMEeHbLUIANocb BpeMs MepBOro anu3oga akTUBHOMO MnfiaBaHUs, YTO yKasblBano Ha
pa3BUTUE OENPECCMBHOIO coctosiHus. [Npu aTom copgepkaHue HopaapeHanuHa (HA)
n podamuHa (OJA) B cenTyme CHwxanocb, a B runotanamyce MOBbILAENOCSH,
cogepxaHne wmetabonuta A [OJO®PYK cHmkanocb B 00enx CTpykTypax, a
nokasatens obmeHa OA NOOYK/OA — Tonbko B runotanamyce. CKy4eHHOCTb He
N3MeHsNa nokasaTenen HopagpeHeprnyeckon n AodamMuUHEpPrnieckon CUCTEM B
amurgane u runnokamne, a CepoOTOHUHEPrNMYECKOM CUCTEMbI — BO BCEX YETbIPEX
CcTpykTypax. Kpome TOro, nokasaHo, 4YTO MpU XPOHUYECKOW CKYYEHHOCTU B KPOBU
yrHeTtanacb akcnpeccus reHa WJ1-4, aktuBupoBanacb TpaHckpunuua WIT-17 wn
yMeHbLllanacb cnocobHoctb K npogykuun WH®-y, yto cBugetenbctByeTr 06
ocnabneHnn rymopanbHOro W KIEeTOYHOro 3BEHbEB WMMYHUTETA, a Takke O
HapyLweHun cuHTesa NH®-y Ha NoCTTPaHCKPUNUMOHHOM YPOBHE.
C-fos akcnpeccus (nokasaTenb YHKUMOHANbHOM aKTUBHOCTM KMETOK), KOTOPYHO
oueHMBanu B cpes3ax Mo3ra Kpbic MO paspaboTtaHHOMy Hamu metogy, npu CK
yBenu4yMBanacb BO BTOPUYHOW N MEpPBUYHOM MOTOPHOW KOpe, peTpocnfieHuanbHOu
ANCTPaHYISAPHOM KOope, KIeTKax BEHTpasribHOro cTpuaTtyma M BEHTpasibHOW 4YacTtu
naTtepanbHbIX cenTanbHbIX A4ep, a YMeHblwanacb B 15-u cTpyktypax u3 141
nccnenoBaHHbIX.

Taknm obpasom, npu xpoHudeckom CK y KpbiC Bo3pactano TPeBOXHO-
AEeNPecCUBHOE COCTOSIHME, B Pa3HbIX CTPYKTypax Mo3ra HEOQHO3HA4YHO M3MEHSOCh
cogepXaHvue HopagpeHanuHa u gocdammHa n ero MetabonmToB (HO He CEPOTOHMHA),
CHMXancs UMMYHHbIA CTaTyc, M3MeHsnach (PyHKUMOHaNbHasa akTMBHOCTb HEKOTOPbIX
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CTPyKTyp Mo3ra. [lpegnonaraetcsi, 4To Moaenb XpoHudeckon CK moxeT ObITb
ncnonb3oBaHa ANd AOKIMUHUYECKOW OLEHKM aHKCUONMUTUYECKNX, aHTUAENPECCUBHDIX,
UMMYHOMOZYNUPYIOLUX U T.0. CBOWCTB PasfMyHbIX MpenapaToB, KOTOPble MOXHO
Mcrnonb3oBaTb NI CHWXEHUS HeraTUBHLIX MOCMEeACTBUM  MCUXOCOLMarnbHbIX
CTPECCOB.

CHRONIC SOCIAL STRESS OF OVERCROWDING: INFLUENCE ON NERVOUS
AND IMMUNE SYSTEM
Loseva E.V.
IHNA&NPh of RAS, Moscow, Russia

Overcrowding (OC) in rats is a model of psychosocial stress overpopulation,
that widespread in human society. Studying of the mechanisms of OC effects on the
body is important to develop ways to combat its negative effects. The work
investigated the anxiety and depressive behavior, immune status, the content of
monoamines and c-fos expression in various brain structures in rats kept in a
condition of chronic (10 days or more) OC (16 rats in the cage). As a control, rats
kept wunder standard vivarium conditions (4-5 rats in the cage).
It has been shown that a set of performance tests "open field", the "light-dark”, and
the "elevated plus-maze" in the chronic OC, compared with the control, baseline
anxiety amplified. In the “forced swimming"test in the chronic OC the time of
immobilization increased and the time of the first episode of active swimming
reduced, that indicating on the development of a depressive state. Herewith the
content of noradrenalin (NA) and dopamine (DA) was decreased in the septum, but
increased — in the hypothalamus, DOPAC (DA metabolite) content was decreased in
both structures, and the index of DA turnover — DOPAC/DA — was decreased only in
the hypothalamus. The overcrowding does not change the indexes of the
noradrenergic and dopaminergic systems in the amygdale and hippocampus, and the
serotoninergic systems — in the all four structures.

In the chronic OC in blood the gene expression of IL-4 was depressed, the
transcription of IL-17 was activated and the ability to production of IFN-gamma was
decreased, that indicates the possible weakening of humoral and cellular immunity,
and also the disruption of IFN-gamma synthesis on the posttranscriptional level.

C-fos expression (a measure of functional activity of the cells), which was
assessed in brain slices of rats by our method, in the chronic OC has increased in
the secondary and the primary motor cortex, in the retrosplenial disgranular cortex, in
the cells of the ventral striatum and ventral lateral septum nuclei, and decreased in
15 structures of the 141 investigated.

Thus, in chronic OC anxiety and depression were increased, in different brain
structures the content of noradrenalin and dopamine and its metabolites (but not
serotonin) varied ambiguous, immune status was decreased, the functional activity of
certain brain structures was changed. It is assumed that the model of chronic OC can
be used for preclinical assessment of anxiolytic, antidepressant, immunomodulatory,
etc. properties of different drugs that can be used to reduce the negative effects of
psychosocial stress.
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PONb MOAOENEN CHA XXUBOTHbIX X MPOCTbIX OPFTAHU3MOB B U3YYEHUU
HAPYLLUEHWUW CHA Y YENOBEKA
Namun O.U.
Kanudophuickun Yunsepcutet, Jlloc-AHgxenec, CLUA; MHcTuTyT npobnem akonormm
n asonoumm um. A.H. Cesepuosa PAH, Mocksa, Poccusi; OO0 “YTpuiickui
aenbduHapuin’, Mockea, Poccus; oilyamin@yahoo.com

CyLecTByeT HECKOSbKO MOAXOA0B K MCMOMb30BaHUIO XXMBOTHbBIX OS1S U3YYEeHUS
HapylweHun CHa 4YernoBeka. [lepBoe HanpaBneHwe COCTOMT B MocnegoBaTefibHOM
M3y4eHMU CHa Yy HECKOSNbKMX BWMOOB MnekonuTarowmx. Mbilwum 1 KpbiCbl CTanu
rnaBHbIM OOBEKTOM TaKMX UCCNeoBaHU, BBMAOY UX ManeHbKoro pasmepa, KopoTKom
NPOAOIPKUTENBHOCTU KMU3HW, NPOCTOTbl M OTHOCUTENBHO HEOOMbLION CTOMMOCTU
9KCMEPMMEHTOB, a Takke BO3MOXHOCTU NMPUMEHEHNS HOBbLIX TEXHOSOMMIN (Hanpuvep,
reHeTudeckon moaudmkaummn). AT paboTbl pacMpunn Hawe npeacTaBfieHne o
npupoae U MexaHu3aMax pPacCTPOWCTB CHa YenoBeka (MHCOMHMS, Hapkonencus), a
Takke Apyrnx 6GonesHen, B KOTOPbIX HapylleHMe CHa COMpOBOXAAEeT OCHOBHOE
3aboneBaHne 1 OCNOXHSAET ero TeyeHne (bonesHb apkuHcoHa n Anburerimepa). B
TO XXe BpPEMS, COH IpPbi3yHOB MO psiay NpU3HAKoOB (Hanpumep, HOYHOM Xapaktep
aKTUBHOCTW) CYLLECTBEHHO OT/MYaeTCs OT CHa YerioBeka, 4TO 3aTpyaHseT
NOHMMaHMe Ga30BbIX MEXAHM3MOB CHa W €ro HapyleHun, a Takke 3ddeKTUBHOE
BHEApPEHME pe3ynbTaToB WCCNeaOoBaHUA B KAMHUMYECKYKD MpakTuky. [loatomy,
CylwiecTByeT ouyeBMaHad  HeobXoOUMOCTb  MCMOMb30BaHWS  ApPYrMx  BWOOB
MnekonuTawLwWmx (HOBbIX MoAEeNen), COH KOTOPbIX B MaKCUMarnbHOW CTeneHu
HanoMWHaeT COH yYeroBeka. BTopoe HanpaBneHWe OCHOBAHO Ha COBPEMEHHOM
npeactaBneHnMn O TOM, 4YTO COH — 3TO (yHAAMEHTaNbHOE COCTOSIHME BCEX
XMBOTHbIX. MlccnegoBaHnsa CcHa Yy NPOCTbIX OPraHn3mMoB (B NepBYyHO o4epeab, Y MyLLKK
Apo3ocunbl) yoeauTenbHO CBMAETENbCTBYIOT O CYLLECTBOBAHUW Y HUX OCHOBHbIX
NPU3HaKOB CHa MJSIEKOMUTaloLWMX, a Takke 0 CXOACTBE MONEKYNAPHbIX, rEHETUYECKMX
N HENMPOHHbLIX NPOLIECCOB, KOTOPbIE ONPeaensoT pasBuThe U perynsaumio CHa y Bcex
XMBOTHbIX. CnegoBaTenbHO, MPOCTble OpraHW3Mbl SABMASAOTCA  He3aMeHUMbIMU
obbekTamun 4nst 3y4eHUst He TONbKO PyHOAMEHTanbHbIX MEXAHNU3MOB CHa, HO U, Kak
oKasanocb, €ero naTtoflormi, TakKUX KakK WHCOMHUS, TUNEPCOMHUS, CUHAPOM
GEeCnoKOMHbIX HOM, HapylweHus uupkagHblXx puTMOB. HakoHeu, TpeTun noaxon
COCTOUT B M3YYEHUN HEOObIYHbIX CheuMann3npoBaHHbIX MPOSIBIEHUMA CHa Yy
XMBOTHbIX, HANpMMep y BOAHbIX MIEKONUTAIOLWNX (OAHOMOMYLWAPHBLIN COH BO BpPeEMS
ABWXEHUS, NPOOOSDKUTENbHbIE CBA3@HHbIE CO CHOM  anHo3, CnocoBHOCTb
006XoaNTbCA MMHMManbHbIM  KONMMYECTBOM cHa). WccnepgoBaHue cHa y  Takumx
XMBOTHbIX OyayT cnocobeTBOBaTb MOHMMAHUKD MEXaHU3MOB OOCTPYKTMBHOIMO WU
LEeHTpanbHOro anHod CHa, YCTOMYMBOCTM MO3ra K MMNoKCuMu, a Takke ponv CHa B
noagepXXaHum KOrHUTUBHBLIX PYHKUWMIA. 3agada gaHHOM npeseHTauum — 06o6WwmTb
pe3ynbTaTtbl WUCMNOMNb30BaHUSA pPa3HbIX MOAESNIeM CHa J>KMBOTHbIX W MPOCTbIX
OpraHM3mMoB AN U3y4EHUSA NPUPOAbl U MEXAHU3MOB PacCTPONCTB CHa YerioBeka, a
Takke NepcnekTnBbl ByayLmMX nccnegoBaHui.
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THE ROLE OF ANIMAL AND SIMPLE ORGANISM MODELS IN THE
UNDERSTANDING OF MECHANISMS OF SLEEP DISORDERS IN HUMANS
Lyamin O.l.

University of California in Los Angeles, USA; A.E. Severtsov Institute of Ecology and
Evolution, Moscow, Russia; Utrish Dolphinarium Ltd. Moscow, Russia;
oilyamin@yahoo.com

There are several approaches to the use of animal models for the unrevealing
mechanisms of human sleep disorders. One of these involves the consecutive study
of sleep in several species of mammals. Mice and rats have become the main
subject of these studies primarily due to their size, short lifespan, low cost and
feasibility of using new innovative tools (e.g., genetic modification). Studies in these
rodent models have provided major insights into the nature and mechanisms of sleep
disorders (e.g., insomnia, narcolepsy), as well all the pathophysiological states in
which sleep-related symptoms escort other diseases as part of their pathologies
(e.g., Parkinson's and Alzheimer’s disease). However, sleep in the mouse does not
fully represent human conditions. This delays not only the understanding of relevant
mechanisms of sleep control and sleep disorders, but also the translation of any
results obtained from the animal studies to effective treatments of sleep disorders.
Therefore, there is an obvious need for new mammalian models that better represent
human sleep. The second approach is based on a currently prevailing view that sleep
is a core state of all animals. Extensive studies in simple organisms (primarily in the
fruit fly) have already convincingly illuminated the presence of a rest / sleep-like state
which has the basic features of modern mammalian sleep. Those studies also
revealed highly conserved molecular, genetic and neuronal pathways and
mechanisms underlining sleep initiation and maintenance both in vertebrate and
invertebrates. Therefore, simple organisms are essential to elucidating the
fundamental mechanisms of sleep and, as it has already been shown, at least
several sleep disorders, such as insomnia, hypersomnia, restless leg syndrome and
circadian sleep disorders. Lastly, the third approach is to study unusual sleep
phenomenology in species that have adapted for life in specific ecological
environments and therefore exhibit remarkable specializations of brain physiology,
for instance in aquatic mammals (their sleep features include unihemispheric sleep
during movement, sleep-related apneas, the ability of sustaining sleep loss). Further
studies of these species should potentially advance a better understanding of
pathophysiology of obstructive and central sleep apnea, tolerating of brain hypoxia
and the role of sleep in cognitive performance. The objective of this presentation is to
summarize how these three approaches have contributed valuable insight to human
sleep disorders and future prospective.

®YKOUOAH — HATYPANbHbIVA FTEPOMNPOTEKTOP
MyxamenxaHoB 3.K.
®dupma FUCOIDA WORLD, AnmaTsl, KaszaxcTtaH, labpharma@mail.ru

C BO3pacTOM XapaKTEpPHO CHMXXEHWE KOTHETUBHbIX (YHKLUUA WU y4valleHue
XPOHUYECKUX HEUHEKLUMOHHbIX 3aboneBaHun (XH3), koTopble nNpuBOAAT K
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CHWKEHMIO KavyecCTBa XU3HW 1 HE3aBUCUMOCTU NOXMIOro 4Yenoseka. Ha nx neyexHue
pacxoaytoTca 6onbline cpenctea, No3aToMmy paspaboTka MeTogoB NPOUNaKkTUKL 1
neyeHus aTnxX 3aboneBaHUN SBMSETCA BaXXHOW 3adayen repoHTONormMn U umeet
BbICOKYHO coLManbHYy0 3Ha4uMocTb. dykongaH — cynbaTnpoBaHHbIA nonmcaxapui
obnapgaet Wwmpokon GuoBaneHTHOCTbIO. B HacTosdwee Bpemsa Hakonunoch GonbLlioe
KONMYECTBO Hay4YHbIX cBeaeHu 006 adbdpeKTUBHOCTM dhykoMaaHa B UCCNEeLOBaHMUSIX B
MOZEMbHbIX CUCTEMAX in Vitro u in vivo n HabnoaeHnsx Ha NIAsAX OTHOCUTENBHO ero
NPOTMBOBUPYCHOIO, npoTMBONapasnTapHoro, aHTUCBepPTbIBAKOLLErO,
NPOTMBOPAKOBOro, MpPoMBOANABETUYECKOrO BMUSHUS W akTUBaUMM WMMYHUTETA.
lMokasaHO yrnyyweHWe KOrHETUBHbIX CYHKUMN Yy OBOnbHbIX ANurenMmepom u
[MapknHcoHM3MOM npu gade doykonaaHa, YTo NO3BONSET pekoMmeHaoBaTb oykonaaH
B KayeCcTBe reponpTekTopa LIMPOKOro cnektpa pagencteusa. B pgoknage Oyayr
obcyxaeHbl MexaHu3Mbl NPOdUIAKTUYECKIO N nevyebHoro gencTenda dykomagaHa u
npeacTaBneHbl MMeKLWmMeca nUYHble [aHHble O KAMHWYECKOM MCMOfb30BaHUU
dykongaHa.

BbIOAIOLWMECA OOCTUXEHUA ®YHOAMEHTANNBHOWU BUOJNTOMMYECKOW
HAYKWU 1 X 3HAYEHUE AN NPAKTUYECKOWU MEOULIVHDI
Copoko C.U.
®IBYH NHCTUTYT aBONtoLMOHHOM chmsnonorum n buoxmmmm nm. .M. CeveHoBa
Poccunckon akagemun Hayk, CaHkT-INeTepbypr, Poccusa, soroko@iephb.ru

Mpownoe ©” Havyano HblHEWHEro CTONEeTUs XapakTepusyTcs OypHbIM
pasBUTUEM HAYK O >KWU3HW, HOBbIMM OTKPbITUAMM B 06nactM MONeKkynsipHoOm
Guonorun, reHeTukn, MMMYHOU3NONOornMn, HenpodU3nonornn, BHELPEHNEM
WHHOBAUMWOHHbLIX TEXHONOrMA B AWArHOCTUKY W fevYeHne MHOorux 3aborneBaHun.
Bbligaowmecs [OOCTWXKEHUA U3UKWU, SNEKTPOHUKU U UHAPOPMATUKN  SBUNUCH
OOBbEKTMBHOM NPEeanoCbINKON CO34aHUs HOBEWLLMX CnocoboB M YCTPOWCTB ANis
NCCnegoBaHNS XUBbIX OPraHU3MOB, U3YYEeHUSI UX MOJSIEKYNAPHON U OYHKLMOHANBbHON
opraHudauun.  CosgaHbl  MO3UTPOHHO-SMUCCUOHHbIE,  SiAEPHble  MarHUTHO-
pe3oHaHCHble KoMMbloTepHble U PMPT-Tomorpadbl, no3sonswwmMe u3yyvyaTb He
TONBbKO CTPYKTYPHYIO OpraHvM3aumio OpraHoB W TKaHEW, ee HapyleHuss npu
3aboneBaHuAX M TpaBMax, HO W OUEHUBATb QYHKUMIO OTAEMbHbIX CTPYKTYp
FOSIOBHOMO MoO3ra npu BbINOSTHEHUM TOW WM WHOM AeaTenbHocTW. bnarogaps
OTKPbLITUAM B 06nactu Hernpodmanonorm n HempokmbepHeTnke paspabaTbiBatoTCS
BClI cuctembl  (MO3r-kOMMblOTEP-MHTEPGENC),  MO3BONAKOLMNE  KMbICIIEHHO»
ynpaBnATb TEXHUYECKMMU YCTPOMCTBaMMU, NPOTE3NPOBATH YTPaAYeHHblE CEHCOpPHbIE
dyHKUMN.

B Guonornyeckon, kak n B nobon Opyron, Hayke nepumognyeckm BO3HUKaET
HacywHaa noTpebHOCTb B aHanua3e MOfydYeHHbIX [OOCTMXKEHUW, OuUeHKe UX
PyHOAaMEHTANbHOM UM MPUKNALHOM  3HAYMMOCTM. OTO MNOMOraeT He TOSbKO
O3HaKOMUTBLCSA C MPUOPUTETHLIMW HaMNpaBNEeHUSAMU Pa3BUTUA UCCIEAOBAHUN B TOW
UM  uHOM obnactv, npocneguTb 3BOMIOLMIO  HAyYHbIX B3rNS40B  BegyLumx
crneumnanucToB, MyTU peLlleHUss HeopAMHapHbIX 3adad, HO U NepeoCMbICIUTb
pe3ynbTaTtbl COBCTBEHHbLIX WUCCNefoBaHUA WU, MoOXeT OblTb, HaAWTU HOBble MyTU
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pelweHnsa CrnoxHbix npobrnem. Jlekumsi nocesileHa aHanuM3y Haubonee 3HayMMbIX
AOCTWKEeHUNn Bruonornyeckon Haykm B XX n Havane XXI| Beka, ABMBLUMXCA OCHOBOW
MHOIMX NPOPbIBHbIX TEXHONOMMN B 0611acTM MeAULNHBI.

OUTSTANDING ACHIEVEMENTS OF FUNDAMENTAL BIOLOGICAL SCIENCES
AND THEIR IMPORTANCE FOR APPLIED MEDICINE
Soroko S.1.
I.M. Sechenov Institute of Evolutionary Physiology and Biochemistry of the Russian
Academy of Sciences, St. Petersburg, Russia; soroko@iephb.ru

The past and the beginning of the century is characterized by rapid
development of sciences about life, new openings in the field of molecular biology,
genetics, immunophysiology, neurophysiology, introduction of innovative
technologies in diagnostics and treatment of many diseases. Outstanding
achievements of physics, electronics and informatics were the objective
preconditions for creation of the newest approaches and devices of alive organisms
research, studying of their molecular and functional organization.

The positron emission and functional magnetic resonance tomography were
created, that allowed not only the structural organization of bodies and tissues,
injuries and violations exploring at diseases, but also observation of the separate
structures functions of a brain when performing this or that activity. Due to
neurophysiology and neurocybernetics progress, the BCI systems (brain-computer-
interfaces) are elaborating allowing "mentally" to operate technical devices,
prosthesis of the lost sensory functions develops.

In biological, as well as in any other field of science, there is a pressing need
in the analysis of the received achievements and assessment of their fundamental
and applied importance. It helps not only the priority directions of development of
researches in this or that area to get acquainted with, but also to track the evolution
of the scientific views of leading experts, their approaches of extraordinary problems
solutions, but also to rethink results of own researches and, maybe, to find new ways
to complex problems solving. The lecture is devoted to the analysis of the most
significant achievements of biological science in XX and the beginning of the 21st
century that were the basis of the breakthrough technologies in the field of medicine.

LWWEJNEBbLIE KOHTAKTbI, CUHLUUTUAJIbHbLIE NMEP®OPALINA N CITUAHUE
HEMPOHOB. PEABUNUTALUA PETUKYNIAPU3MA FOJbOXXU
CotHukoB O.C.
depepanbHoe rocygapCTBEHHOE BoaKEeTHOE yupexaeHmue Haykm IHCTUTyT
dusumonorun um. W.I. NMasnosa PAH, CaHkT-lNeTepbypr, Poccus;
ossotnikov@mail.ru

fonNbaXnM WM ero CTOPOHHUKM AOMfroe Bpemsi npuaepXuBanucb Teopuun
peTukynspmama. Mpowno 110 net ¢ Tex nop, kak HobeneBckUn KOMUTET NpUCyaun
emMy n Kaxanto ogHy npemuio Ha asoux. OH YyBCTBOBas npaBoTy 06eunx Teopun. Tak,
PamoH 1 Kaxanb cocpegoto4ynsn CBOE BHMMaHWE Ha YETKO BblAeneHHbIX MEeTOANKON
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[ONbAXN OOMHOYHBIX Terlax HEMPOHOB C UX apdepeHTHbIMN TepMuHanamu. Torga
Kak onbmpku n gpyrme HEMpOHUCTbI Nenesnu MeudTy packpbiTb (PU3NOSOrMYeckyto
NUCTMHY MNSIOTHOW CeTeBUOHOM CyOCTaHLMM HEPBHbLIX BOSIOKOH, UX apbopusaumin u
CYHUMUTUAIbBHbIX 3neKkTpuyecknx cBassax. [onbmkn, PeuoHuko, HAHr 3Hanm o
CYLLEeCTBOBAHUM  CUHUMTUS  MeXay  OTAenbHbIMW  OTPOCTKAMW  HEWpPOHOB
6ecno3BOHOYHbIX, HO He Npuaanu emy 60nbLIOro 3HavyeHus. MNMoaTomy, B NpuHUUNE,
anckycens: " HenpoHHaa nnun petukynspHas Teopma" morna ObiTb pelleHa paHee.
O6e Teopun 6binn npasbl. HM 0anH M3 OUCKYTUPYIOLWNX HE OBpaTun BHUMaHUS Ha
oTkpbITMe Yapnb3a LeppuHrroHa n MiBaHa babyxuHa, kOTOpbIM yaanochb nokasartb,
YTO UMNYSbC B HEPBHbIX BOSIOKHAX CNOCOBEH pacnpoCTpaHATLCA B pasHble CTOPOHbI,
B TOM u4ucrne n BHYTpU peTukynyma. OgHako OTKpPbITUE XMMUYECKMX CUHArCoB C
NMOMOLLbIO ONIEKTPOHHOIO MMKPOCKOMa, Kasanocb Obl OKOHYaTenbHO [OKasano
NpaBoTy HEeWpPOHMUCTOB. HO B TOW >Xe SNEeKTPOHHOW MMUKPOCOKOMUW MpomnsoLuna
HacTosWwas pesonioums. bbinn onucaHbl anekTpudeckne cuHancebl. OHW Nokasanw,
BO-MEepPBbIX, YTO HEPBHblEe BOSIOKHA 4acTO afre3voOHHO COeAMHEHbl Mexay cobon
MOPONOrM4eckn M INeKTpu4eckn. ITO MOYTM CHMMAro rflaBHOe MpPensTCTBue,
Mellalollee MpusHaTb wuaen peTukynapusma. MmnynbC MoOr BO3BpawaTbCa B
npexxHee MeCTO, MeHSIS1 YacToTy U PUTMUKY umMnynbcaumn. NosiBunca coBepLueHHO
HOBbIM  MPUHLUMMN HEpBHOW JgesaTenbHocTU. MHOorodYnmcneHHble mUccregoBaHnA
nokasarnu, YToO KOHHEKCUMHOBbIE HaHOCKOMUYeCKMe KaHambl CNOCOOHbI pacLUMpPATHCS,
nponyckasi yepe3 cebsa B onpefesieHHbIX crnydyasax W KpynHble MOMEKyrbl, U gaxe
BUpycbl. B nocnegHux nccneposaHusix npody. benoycosa nokasaHo, 4TO LUeNeBble
KOHTaKTbl NPU NX yYBENMYEHUN BbI3bIBalOT rMbefib HEMPOHOB, KOTOPasi, Kak U3BECTHO,
He MOXeT npoTekaTtb 6e3 saBneHna gemembpanHusaummn. Okasanocb, 4TO
KOHHEKCMHOBbIE NOPbl MOrYyT, YBENMYMBASCb, JOCTUraTb PasMepoB CUHUUTUANBHBIX
MUKpOcKonnyeckmnx nop. LleneBble KOHTaKTbl CNOCOOHBI NpeBpaLwaTbCs B CUHLMUTUN,
paclmMpeHne KOTOPbIX, MOXeT [OoCTuraTb MOMIOBMHbLI AMaMeTpa KneTku. B aTux
cnydasx oba sagpa cocefHMX KNeToK NpeBpaLlarTca B AukapuvoHbl. Mbl 3TO sBneHune
BOCNPOM3BENN MPWXKU3HEHHO. BO3MOXHO, 4YacTb U3 HEWPOHOB, MepeHecLInX
3Ha4nUTenNbHY AeMembpaHu3aunio, He cnocobHa NepeHecTn Takylo anbTepauuio u
aereHepupyeT. OQHAKO He WCKIOYEHO, YTO CMApEHHblE KNeTKW, COXpaHuBLUME
3HauYUTEmNbHY YacTb MeMbpaHbl, cnuBalTCcs, 0b6pasysa OMKapPUOHbLI, N NPOLOIKAOT
dyHKUMOHUpoBaTbL. BOo BCsKOM criydae, y HUX NpoOorKaeTcs pPOCT HeMpuTtoB U
reHepauus cnavkoB. Mbl npegnaraem copmMynmpoBaTb HOBbIM  Mpouecc
AememMbpaHu3aumm: LWeneBble KOHTaKTbl MpeBpallalnTcs B CUHUUTUASNbHbIE MOPbI.
MocnegHue pacwmpsloTCs OO HECKONbKUX OBYSOEPHbIX KNEeTOK, KOoTopble nmbo
AereHepupytoT, Mbo BoCcCTaHaBNMBAOTCA A0 NOSTHOLEHHbIX AUKapPUOHOB.

CINYXOBASA CUCTEMA KUTOOBPAHbDIX: 3BOJIIOLIUA U PEBONOUUA
CynuH A.S.
NHcTuTyT npobnem akonorum n asontounn Poccuiickon Akagemmn Hayk. Mocksa,
Poccus, alex_supin@mail.ru

CnyxoBas cuctema KntoobpasHbix (3ybaTbiX KUTOB, AENb(UHOB, MOPCKUX
CBWHEN)  XapakTepudyeTCs  YHMKaNbHbIMW, MO  CPaBHEHWK C  ApYyrMMu
MITEKOMUTAIOLLMMMK, XapaKTEPUCTUKaMn — BbICOKON YyBCTBUTEMbHOCTLIO, LLUMPOKAM
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YaCTOTHbIM AnanasoHOM, OCTPOM YaCTOTHOW, BPEMEHHOW U MNPOCTPaHCTBEHHOWN
n3bupatenbHOCTbIO. odYemy Takme XxapakTepUCTUKM Criyxa oKasanucb 4OCTYMHbIMU
OZIHOM M3 rpynn MAEKONUTALWNX U HeOQOCTYNHbIMU ApyrMM? MOXHO nonaratb, YTO
YHMKamNbHbIE XapaKTEPUCTUKM Clyxa KUTOOOpasHbiX CcopMMpOBanuCb CTanm
crneacTenem afganTuUBHOM mMogmdmKaumnn 3BYKOMPOBOAALLNX nyTen,
NPUCNOCOBEHHbIX K BOCMPUATUIO 3BYKa B BOAHOM cpefe ¢ 6onee BbICOKMM, YeM Y
BO34yXa, aKyCTUYECKMM MMNedaHcoM. JTO npucnocobrieHne CoCcTosAno B nepexoae
OT BOCMPUATUS 3ByKa 4Yepe3 HU3KoMMnedaHCHyto 6GapabaHHyio nepenoHKy K
BOCMPUATUIO Yepe3 ee BbICOKOMMMNEOAHCHbIN aHanor — KOCTHYK TUMMaHanbHYyo
NNacTuHKy. NMomMuMo pelleHna aganTMBHOM 3a4ayn — COrfacoBaHus C UMNESAHCOM
cpefbl — pe3ynbTaTOM Takon Moaudmkauumm 3BYKOMPOBOASALLMX MyTEN OKasasrocChb
3Ha4UTENbHOE MOBbLIWEHWE YyBCTBUTENIBHOCTM UM paclUMpeHne auanasoHa
BOCMPMHMMAaEMbIX 3BYKOBbIX 4acToT. B cBow oyepefnb, paclumMpeHve guanasoHa
4YacToT caenano BO3MOXHbIM MOBbILLEHNE YaCTOTHOW CENEeKTUBHOCTU U BPEMEHHOW
paspeluaroien crnocobHOCTN, MNOCKOMbKY YeM Bbille YacToTa, TeM MeHblue
CKa3blBaeTCsl B3aMMHOE OrpaHU4eHue 3TUX OBYX XapakTepucTuk cnyxa. [epexoq K
BbICOKOYACTOTHOMY CIyxy crnocobCcTBoBan Takke 3HauuTenlbHOMY OOOCTpeHuto
NPOCTPaHCTBEHHOW M30MpaTEenbHOCTM CrnyxXa.

Taknm obpasom, yaayHoe 3BOMOLUMOHHOE peLleHne cyrybo aganTMBHON 3agaun
(npucnocobneHne Kk cpege € onpeneneHHbIMU (OU3NYECKUMU XapaKTePUCTUKAMM)
OTKPbINIO BO3MOXHOCTW [AONfA LEenoro Kackaga nNpOrpecCcuBHbIX, PEBOJSTHOLMOHHBIX
npeobpa3oBaHnii ClyXxOBOW CUCTEMbI — NpeobpasoBaHuii, KoTopble obecneunnu ee
YHUKaIbHble 0COBEHHOCTH.

[anee, yHWKanbHble  CMNOCOBGHOCTM  CMyXOBOW  CUCTEMbI  MO3BOSUIIM
KMTOOBOpasHbIM MCNOMNb30BaTb CNeundUUECcKyo CUCTEMY OpueHTauun — GuocoHap.
Ons addektmBHon paboTbl 6GuocoHapa HeobxoaMmMO CcovYeTaHMEe  BbICOKOW
YyBCTBUTENBHOCTM,  LUMPOKOTO  YaCTOTHOrO AuanasoHa, OCTPOM  YacCTOTHOW
n3bmpaTtenbHOCTM U BbICOKOW BPEMEHHOW W MNPOCTPAHCTBEHHOMW pa3peLLatoLLEen
cnocobHocTn. Bce aTo morna obecneunTb CnyxoBasi cMcTemMa KUTOOOpasHbIX, HO He
CrnyxoBas cuctemMa nx HaseMHbIX NpeakoB. Takum obpasom, nossneHne buocoHapa y
KMTOOOpasHbIX MOXHO CYMTaTb €ele OO4HMM CNneacTBMEM MCXOOHOro coObiTuA —
afjanTauumm 3ByKOMNpOBOASALLEN CUCTEMbI K BOOHOWN cpeae.

THE AUDITORY SYSTEM OF CETACEANS: EVOLUTION AND REVOLUTION
Supin A.Ya.
Institute of Ecology and Evolution, Russian Academy of SAciences. Moscow, Russia.
e-mail: alex_supin@mail.ru

The auditory system of cetaceans (toothed whales, dolphins, and porpoises)
features unique capabilities as compared to other mammals: high sensitivity, a wide
frequency range, acute frequency tuning, high temporal and spatial resolution. Why
one group of mammals is capable of such capabilities whereas other mammals are
not capable? It may be hypothesized that the unique features of the cetacean’s
hearing are consequences of an adaptive modification of the sound-conducting
pathways adjusted to sound perception in the water media that has higher acoustic
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impedance than the aerial media. This adjustment involved a functional replacement
of the low-impedance tympanic membrane by the high-impedance bony tympanic
plate. Apart from solving the adaptive task — adjustment to the media impedance —
the result of this modification was a substantial increase of hearing sensitivity and
widening of the hearing frequency range. In turn, the wider frequency range made
possible increasing the frequency tuning and temporal resolution, because the higher
is the frequency, the less is the mutual limitation of these two parameters. The high-
frequency hearing made also possible higher spatial selectivity.

Thus, the successful evolutionary solution of a truly adaptive task (adjustment of
the system to physical features of the media) opened possibilities for a succession of
progressive revolutionary modifications of the auditory system that provided its
unigue capabilities.

Furthermore, the unique capabilities of the auditory system of cetaceans
allowed to use a specific system of orientation — the biosonar. Effective functioning of
the biosonar requires a combination of high sensitivity, wide frequency range, acute
frequency tuning, and high temporal and spatial resolution. The auditory system of
cetaceans fits these requirements, unlike the auditory system of their terrestrial
ancestors. So, the appearance of the biosonar in cetaceans is one more
consequence of the initial evolutionary event, the adaptation of the sound-conducting
system to the aquatic media.

NMCUXOCAHOKPEATOIOIUA, KNACCUPUKALIMA MHOMBUOYAJIbHbIX
YPOBHEN NCUXUYECKOIO 30OPOBbSA U NYTU UX UOEHTUDUKALLUN
dypayn ®.U., Hokuna B.K., dDypayun B.®., Fnmxun A.T., Bpabue B.T.
NHCTUTYT cbmnsmnonorum n caHokpeatonormm AH Mongosbl, Kuwnnay, Pecnybnuka
MonpoBa, valentina.ciochina@gmail.com

lMcuxmnyeckoe 300poBbE B HACTOsILLEE BPeEMS M3ydYaeTcsl JOCTAaTOYHO LUMPOKO U
C pasHbiX MNO3NLUK: NCUXMATPUS — C TOYKM 3pPEeHUsi 0COOBEHHOCTEN BO3HMKHOBEHMS,
TEYEHUS1 W JEeYEHUsT ncuxmYecknx OonesHen — LWM30PEHNN, INUNEncumn,
MaHWaKanbHO-AENPECCUBHOINO  MNCUX03a, MNCUXMYECKMX  PacCTPOMCTB WU Op.;
HEeBPOSOrMsl — B NSflaHe YCTAHOBEHUS NPOSIBNIEHUST NMCUXUYECKMUX PaCCTPOMUCTB Npu
pasnnYHbIX HeBpo3ax, npwu Apyrmx NaToNoOrM4ecKnx HapyLLEeHUSX
PYHKLMOHNPOBAHNA LieHTPasibHOM HEPBHOW CUCTEMbI; NMCUXOMNOrMsi — B MIOCKOCTU
CrMOCOBHOCTEN NNYHOCTU WHTErpMpoBaTb MNCUXUYECKME TMPOLIECCHl BHYTPEHHEN
XW3HW, BHELWWHME WX MPOSIBIEHUS B €OUHOE Lenoe; ncMxocaHokpeaTonorna — nog
YrIIOM 3PEHUS afeKBaAaTHOCTUM OTPaXEHUS MO3rOM BHYTPEHHErO MUpa W BHELLHEN
cpedbl, BO3MOXHOCTU LeneHanpaBfeHHOro (OPMMPOBaHUS U  NOAAEepPKaHUNA
NcMxXnYeckoro 30opoBbs. Bmecte ¢ Tem, Hago Npu3HaTh, YTO HA CEroAHALHNA OEHb
He CyLlecTByeT OOLLENPUHATOro nNpeacTaBleHMst O MCUXMYECKOM 300pOBbLE, €ro
deHOMeHOoNormn 1 Knaccugumkauum ero nNposiBfieHns, a Takke o HanpaBfeHHOM €ro
dopmMupoBaHUM.

C nosuumn caHokpeaTtosnormm, NCUxuM4eckoe 3O0poBbe npeacraenseT cobou
MHOTFOKOMMOHEHTHbIN  CYyOBLEKTUBHbIN  (DEHOMEH, MPEeANnoOChISIKOM  CTaHOBIEHUSA
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KOTOpPOro £BMSieTCA reHeTudeckas nporpaMma pocta W pasBUTUS OpraHu3ma,
peanudyemasi BCNeACTBME B3auUMOAEWNCTBMS 3MOpWOHa, nnoga C OpraHn3mMom
MaTepu B aHTeHaTanbHOM Mepuoae, HOBOPOXAEHHoro, pebeHka n matepu B
nocTHaTanbHOM Mepuoge C BUSHMEM MCUXOCOUManbHOM cpeabl, B npouecce
O3HAKOMIIEHUSI C OKPY>KaloLWMM MUPOM M acCCUMUMALMM 3HAHUM B Xo4e OByyeHus,
paboTbl W TBOpYeckonW pfesaTenbHocTU. LleneHanpaBneHHoe dopMupoBaHne
NCUXNYECKOTO 300POBbSA ABNAETCS BECbMa BEPOATHLIM.

Mpu ycnosun caHoreHHon MOpP(OPU3NOIOrNYECKOM UHTErpasibHOM HepBHOW
CUCTEMbl 9TO nNpPeACTaBnseTcss BO3MOXHbIM 3@ CYET CO3[aHUA CaHOreHHbIX
coumarnbHbIX OTHOLIEHWUA, hOpMUMPOBaHUS NOTPeOHOCTEN (KenaHusi, CTpeMneHus),
LEHHOCTHON OpUeHTauuKn, CaHOreHHbIX MbILWEHUS, NaMATU, CO3HaHUSA, NOBeAEHNS,
KOMMYHMKabenbHOCTH, UMMPUHTUPOBAHNSA obsizaTtensHOCTU cobnogeHuns
coumarnbHbIX, MOpasibHbIX U 3TUYECKUX HOPM, CMNOCOBHOCTU ynpasnsaTb pedrekcuen
N NPOTUBOCTOSATb CBOUM U YYXXMM HaMepeHusM, HaHocawmM Bpe cebe, obLiecTBy
nnu npupogae.

YuuTblBas, 4TO 4ENCTBUA U NOCNEACTBUSA KaXKOOro 13 ykasaHHbIX hakTopoBs, 13-
3a UX CneumuyHOCTH, UMEKT WHAOMBUAYalbHbIA XapakTep Ha CaHOreHHble
XapakTepUCTUKN CyOBbEKTUBHOCTU, HEOBXOAMMO ObINIO YCTAaHOBUTL MX MOCNEACTBUS
Ha aKCTepuopusauunio MHANBMAYaNbHOIO NCUXNYECKOrO 340POBbA.

B poknage 6ygeTr npeactaBneHa KOHUENUMS O CTPYKTYpPUPOBaHUM YPOBHEMN
NCUXNYECKOTro 300POBbA 1 onpeaeneHbl NyTU ux naeHTudukaumn.

PSYCHOSANOCREATOLOGY, CLASSIFICATION OF INDIVIDUAL LEVELS OF
MENTAL HEALTH AND THE WAYS OF THEIR IDENTIFICATION
Furdui T.1., Ciochina V.K., Furdui V.T., Glijin A.G., Vrabie V.G.
The Institute of Physiology and Sanocreatology of the Academy of Sciences of
Moldova, Chisinau, the Republic of Moldova, valentina.ciochina@gmail.com

At present, mental health is studied broadly enough and from different positions:
psychiatry — in the view of particular features of appearance, course and treatment of
mental diseases — schizophrenia, epilepsy, manic-depressive psychosis, mental
disorders etc.; neurology — in respect to establishment of mental disorders
manifestation under various neuroses, under other pathological disturbances of the
central nervous system’s functioning; psychology — with relation to the individual's
abilities to integrate psychic processes of internal life, their external displays into a
whole; psychosanocreatology — from the point of view of adequacy of the brain’s
reflection of the internal world and the environment, possibility of purposeful
formation and maintenance of mental health. At the same time, it is true that, today, a
generally accepted notion on mental health, its phenomenology and classification of
its manifestation as well as on its directed formation does not exist.

From the position of sanocreatology, mental health represents a
multicomponent subjective phenomenon formation prerequisite of which is the
genetic program of the organism's growth and development that is realized in
consequence of interaction between the embryo, fetus and the organism of mother in
antenatal period, the new-born child, infant and the mother in postnatal period under
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the influence of psychosocial medium, in the process of familiarization with outward
things and assimilation of knowledge in the course of learning, working and creative
activity. The purposeful formation of mental health is not improbable.

In the condition of sanogenic morphophysiological integral nervous system it
seems possible by creating sanogenic social relations, formation of needs (desire,
aspiration), value orientation, sanogenic thinking, memory, consciousness, behavior,
interpersonal skill, imprinting of obligation of social, moral and ethic standards
observance, ability to control reflection and oppose one’s and others’ intentions
harming oneself, the society or nature.

Taking into consideration that actions and consequences of each of the above
factors in the sanogenic characteristics of subjectivity, because of their specificity,
have individual character, it has been necessary to establish their consequences
regarding exteriorization of individual mental health.

In the report a conception on mental health levels structuring will be presented
and the ways of their identification will be determined.

BO3OEUCTBUE KOCMODPUIUYECKUX PAKTOPOB HA LIEHTPAJIbHYIO
HEPBHYIK CUCTEMY YEJIOBEKA: BOMPOCbLI BOCINMPOU3BOAUMOCTHU
PE3YJIbTATOB NNOHIUTIOAHbLIX UCCNEOOBAHUN
Xopcesa H.U.'?, Ipuropses MN.E.%, Kunecca I.B.?
'depgepanbHoe rocyaapcTBeHHoe BlogxeTHOe yupexaeHue Hayku (PrBEYH)
WHCTUTYT Buoxmmuyeckon comsmkm nm. H.M.Omanyana PAH Mockea, Poccus;
20reYH MHCTUTYT KocMuyecknx uccrnepgosannn PAH, Mocksa, Poccus
sheridan1957@mail.ru; *KpbiMckuii dheaepanbHblii yHuBepeuteT uMmeHn B.U.
BepHagckoro, MeguunHckasa akagemus nmenn C.N. M'eopruesckoro, Cumdeponorns,
Poccua; medfi@mail.ru; 4CIJeLIeparu:Hoe rocygapcTBeHHOE aBTOHOMHOE
obpasoBaTtenbHoe yypexaeHue Bbiclero obpasoBanna «KpbiMckuin heaepanbHbIn
yHuBepcuteT nmenun B. . BepHagckoro» Cumdeponons, Poccus;
kilessa@gmail.com

OueHka  4YyBCTBMTENbHOCTM  LEHTpanbHOW  HEepPBHOW  CUCTEMbl K
KOCMOU3NYECKMM haKTopaMm (B YAaCTHOCTU K reOMarHUTHbIM BO3MmyLLeHuam — VB )
Obina npoBedeHa C MOMOLLbIO KOMMSEKca MNCMXOM3MONOrMYecknx nokasaTtenemn
(M®I1) B TOM yucne npocTbiX CryXO- M 3PUTESNIbHO-MOTOPHBLIX Peakunii, OLEHKN
YCTOMYMBOCTM MNPOU3BOSIBHOMO BHWMAaHWUSA, CMbICIIOBOM M MEXaHW4YEeCKOW NaMsTu.
Bbinn npoaHanunanpoBaHbl ncuxodumanonornyeckme nokasatenn 589 pecnoHOeHToB
B Bo3pacte 18 — 58 net, noxmBatowmx B 47 ropogax mmpa (OCHOBHasi 4YacTb Ha
Tepputopun Poccmm n YKpauHbl); ONIMTENbHOCTb €XEeAHEBHbIX U3MEepPeHun oT 2-3
Hegenb 0o 3,5 net (B obpaboTke pesynbTaToB MCMONb30BASICA METOL HanOXeHUs
anox). Peructpauma nokasaTenem paHee Obina npoBegeHa C  MOMOLLbIO
NporpaMMHbIX NPOAYKTOB, peanu3oBaHHbIX Ha BebG-canTe www.umon.org.ua, a B
AanbHenweM 1 No HacTosillee BPeEMS — C MOMOLLbIO paclumpeHHon Bepcun — LUM
«JlokarnbHbIN yHMBEpCarbHbI MOHUTOPUHIY. Bce meToaouku n cpegHerpynnosble
HOPMbI, UCMoOSb3yeMble B AaHHbIX MPOrpaMMHbIX NPoAyKTaX, BanuansnpoBaHbl C
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NMOMOLLIbIO NpodyeccnoHanbHoro obopyaoBaHUs — aBTOMaTU3NMPOBAHHOMO paboyero
MecTa ncmxodguanorora.

AHanu3 nonyyYeHHbIX [aHHbIX MokKasasn, 4to npu obpaboTke AaHHbIX
nameHennn MOl B8 nepmog NMB HeobxoauMmMoO yunTbiBaTb HE TONbKO cam pakT
reopmsmyeckoro cobbiTUsi, HO M €ro NepMoaANYHOCTb 3a aHanM3Mpyembln Nepuog
BpemMeHn. Hanpumep, Hamm yCTaHOBMNEHO, 4YTO Xapaktep u3MeHeHus [Pl
pasnuyaetcs, ecnu ogHo NMB otctout ot gpyroro N'MB 6onee 4yem Ha 7 CyTOK Mo
CpaBHEHMIO C TEMU U3MEHEHUsMU, ecnn nepuogndHoctb 'MB ymeHblanace go 2-3
cyTok. Kpome TOro, aHanus W3MEHEHWW nokasatenen B rpynne LSOSMKHbI
OCYLLEeCTBNATLCA C ydeToM wuHauBuayasnbHbiX MO pecnoHaeHToB. B yacTHOCTM,
BblAENSATb B OTAENbHYIO rpynny nuy, KOTopble UMET NoKa3aTenNun HMKe BO3PaCTHbIX
rpaHuy, (HUM3Koe BpeMs peakuunm Ha CBETOBOW W 3BYKOBOW CUrHasn, MefreHHoe
BbIMOSIHEHWE 3aaHne 1 np.)

IMPACT OF COSMOPHYSICAL FACTORS ON CENTRAL NERVOUS SYSTEM:
QUESTIONS OF REPRODUCIBILITY OF LONGITUDIAL STUDY RESULTS
Khorseva N.I."2, Grigoriev P.E.3, Kilessa G.V.*

'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; *Federal State Autonomous Educational
Institution of Higher Education "Crimean Federal University VI Vernadsky"
Simferopol, Russia, mhnty@yandex.ru; “Federal State Autonomous Educational
Institution of Higher Education "Crimean Federal University VI Vernadsky"
Simferopol, Russia, kilessa@gmail.com

Evaluation of the sensitivity of the central nervous system to cosmophysical
factors (in particular, to geomagnetic disturbances — GMD) was carried out using a
number of psychophysiological indicators (PFI) including simple auditory and visual-
motor reactions, assessments of the sustainability of voluntary attention, semantic
and mechanical memory. Psychophysiological indicators were analyzed on 589
respondents aged 18 — 58 years of living in 47 cities of the world (mostly in Russia
and Ukraine); the duration of daily measurements varied from 2-3 weeks to 3.5 years
(in the processing of the results a method of superposed epoch was used).
Registration of PFI was previously conducted with the help of software products from
website www.umon.org.ua and then — using the extended version — LUM “Local
universal monitoring”. All procedures and normative values used in these software
products, validated by professional equipment — automated workstation of
psychophysiologist.

Analysis of the data showed that changes in data processing of PFI during
GMD is necessary to consider not only the fact of geophysical events, but its
frequency in the analyzed period.

For example, we found that the behavior of the PFI is different if one GMD is
separated from the other by more than 7 days, compared with PFI changes if the
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GMD repeated each 2-3 days. In addition, the analysis of changes of PFI in the
group of test subjects should take into account the individual respondents’ PFI. In
particular, it is necessary to consider as a separate group the people who have PFI
lower than age limits (low response time to light and sound signal, the slow
implementation of the task, and so on.)

HEWHBA3MNBHOE KAPTUPOBAHUE MUEJTTMHN3ALWUUN TONOBHOIO MO3rAB
UCCNEQOBAHUAX OEMUENUHU3UPYIOLLUX 3ABOJNIEBAHUU U PA3BUTUA
LIEEHTPANTbHOW HEPBHOW CUCTEMbI
ApHbix B2
lYHMBepCMTeT BawwwuHrtoHa, Cuatn, CLUA; *Tomckuii "ocynapcTBEHHbIN
YHusepcuteT, Tomck, Poccus; yarnykh@u.washington.edu

MwenuH ¢aBRseTca OAHUM W3  OCHOBHbIX OWMOXMMWYECKMX KOMMOHEHTOB
LeHTpanbHOM HepBHOW cucTeMbl M cocTasnseT okono 50% cyxoro Beca ©enoro
BeLleCcTBa rOflOBHOrO MO3ra, a Takke MPUCYTCTBYET B pasfnuUyHbIX KONM4YecTBax B
KOPKOBOM U MOAKOPKOBOM CEpPOM BellecTBe. BBuay npuHumMnuansHOn ponv MuenmnHa
ana  (OYHKUMOHMPOBAHNA HEPBHbIX BOSIOKOH W OCYLLECTBMAEHUS MNPOBOANUMOCTM
HEpPBHbIX UMMYNbCOB, €ro MnoBpeXaeHne U noTepsa SABAAITCA  BaXHbIMU
naToreHeTU4YeckuM dpakTopamn npu psige coumaribHO-3HaYNMMbIX HEBPOOrMYEeCKNX
3aboneBaHun, BKIOYAs pacCesiHHbIA CKNEPO3, ULEMUYECKUIA UHCYMbT U YepenHo-
MO3roBylo TpaBmy. MuenuHmsauma Takke ABNAeTCS KPUTUYECKUM (PakTOPOM MOCT-
HaTanbHOrO pPasBuUTUS MO3ra, KOTOPbIA, COrfacHO COBPEMEHHbIM runoTesam,
obecneunBaeT nocnegyrliee pasBuUTME KOTHUTUMBHBIX (PYHKUMA M MOXET oTBedvaTtb
3a dopmupoBaHue psga (OYHKUUMOHAmNbHbIX HapyLeHun Yy feTerd UM B3POCHbIX.
BO3MOXHOCTb NPWXKU3HEHHOrO HEMHBA3WBHOIO KapTUPOBaHUA MUENMHU3auMM Mosra
nosiBunacb TOMbKO HeJaBHO 6narogaps paspaboTtke cnewumanbHoOro
KONMMYECTBEHHOr0  MeToda  MarHUTHO-pe3OHaHcHou  Tomorpagum  (MPT) -
KapTUPOBaHUSA MaKpPOMONEKYyNsipHOW npoToHHOoW dpakumm (MIMP). MNP aensetca
dyHOaMeHTanbHbIM 6UodU3MyeckMm napameTpomM onpegenstowmnm ekt Kpocc-
pernakcauun (NepeHoca HaMarHWYeHHOCTW) MeXay NpoToHaMW  BOObl W
Buonormyecknx MakpoMosnekysn B TKaHsx. B nccnepgoBaHumsax, npoBeAEHHbIX HaLLEN U
APYrMMWN Hay4YHbIMK rpynnamMm 6b1r1o nokasaHo, 4To MIMN® aenseTcsa YyBCTBUTESbHBIM
n cneundunyHbiM GriomapkepoM muenvHa kak B 6enom, Tak m B CEpoM BellecTBe
ronogHoro Mo3sra. C wucnonb3oBaHvem kKaptupoBaHua MIM® npu paccedHHOM
CKrnepo3e HegaBHO Bbina AokasaHa NnpuHUMnuManbHasa posib AeMUennHnu3aumm cepero
BelllecTBa B NpPOrpeccupoBaHnUM CUMNTOMOB N PasBUTUM UHBaNUAHOCTU. [pu nerkown
YepenHo-MO3roBon TpaBMe (COTpAceHMM Mo3ra) Obino nokasaHo, YTO B BU3yarlbHO
HopManbHOM ©6enoMm ©n cepoM BewecTBe MNPOUCXOAUT  MUKPOCKOMNUYecKas
AeMUenMHu3aumns, kotopad MOXeT ObiTb MAeHTUMUMPOBaHa TOMbKO Ha OCHOBE
KOnuyecTtBeHHOro aHanmsa kapt MII®. B HegaBHMX wmccnefoBaHMsIX  HalLewn
nabopatopun Obifa NPOAEMOCTPUPOBAHA YHUKaNbHAA BO3MOXHOCTb KapTUPOBaHUS
MIMN® ana KonNMYecTBEHHOrO W3y4YeHUs AMHAMMUKUM pPernoHasribHou MuenvHusauuu
Genoro 1 ceporo BellecTsa rofloBHOro Mosra geten. B goknage paccmatpusaroTcs
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dum3myeckme MpuUHUMNBI W TEXHMYEcKast peanusauust KapTupoBaHust MIO,
anropuTMbl AnNa pekoHCTpyKumn kapt MO, knuHuyeckne pesynbtaThbl, NONyYEHHbIE
C nomoulblo kaptupoBaHus MII® ronoBHOro Mosra, a Takke OnbIT NPUMEHEeHUN
MeToAa B OOKITMHUYECKMX NCCrneaoBaHmax Ha nabopaTopHbIX XXMBOTHbIX.

NON-INVASIVE MAPPING OF BRAIN MYELINATION IN STUDIES OF
DEMYELINATING DISEASES AND DEVELOPMENT OF THE CENTRAL NEURAL
SYSTEM
Yarnykh V.L.»?

University of Washington, Seattle, USA; *Tomsk State University, Tomsk, Russia;
yarnykh@u.washington.edu

Myelin is one of main biochemical components of the central nervous system
where it comprises about 50% of white matter by dry weight and is also present in
variable content in cortical and subcortical gray matter. In view of the critical role of
myelin for neural fiber functioning and conduction of neural impulses, its damage and
loss are principal pathogenetic factors in a humber of neurological diseases of high
social impact including multiple sclerosis, ischemic stroke, and traumatic brain injury.
Myelination is also a critical factor of post-natal brain development that, according to
modern hypotheses, enables subsequent cognitive development and may be
responsible for a number of functional abnormalities in children and adults. The
possibility of non-invasive mapping of brain myelination in vivo emerged only recently
due to the development of a special quantitative magnetic resonance imaging (MRI)
method called macromolecular proton fraction (MPF) mapping. MPF is a fundamental
biophysical parameter determining cross-relaxation (magnetization transfer) between
protons of water and biological macromolecules in tissues. In the studies by our and
other research groups, it has been demonstrated that MPF provides a sensitive and
specific biomarker of myelin in both white and gray matter. With the use of MPF
mapping in multiple sclerosis, it has been established that gray matter demyelination
plays a primary role for the symptom progression and development of disability. In
mild traumatic brain injury (concussion), it has been shown that normal-appearing
white and gray matter is subjected to microscopic demyelination, which can be
detected only by quantitative analysis of MPF maps. The recent research by our
laboratory has demonstrated a unique capability of MPF mapping to quantitatively
study the dynamics of regional myelination of white and gray matter in children’s
brains. The lecture provides an overview of physical principles and technical
implementation of MPF mapping, algorithms for MPF map reconstruction, clinical
results obtained using MPF mapping of the brain, as well as an experience in
applications of this method in preclinical laboratory animal studies.
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TE3UCbl CEMUHAPA

CUCTEMA GLP B POCCUUCKOMN HAYKE
Kypckas O.B.
OO0 Hay4Ho-nccnegoBaTenbCknn MHCTUTYT XumMPap (paHee — 3A0
McecnenoBaTtenbCKnin UHCTUTYT XMMUYECKOro pasHoobpasus), Xumku, MockoBckas
o6n., Poccus; okurskaya@yandex.ru

GLP (Good Laboratory Practice — Hagnexawasn JlabopatopHasi npakTtuka) —
cuctemMa HopmMm, npaBun M TpeboBaHWW, HaNpaBneHHbIX Ha obecnedeHne
COrnacoBaHHOCTW,  AOCTOBEPHOCTMU n BOCMPOM3BOAMMOCTH pe3ynbLTaToB
nabopatopHbix uccrnegosaHun. OcHoBHOM 3apjadven GLP saBnsetcs obecnedveHue
BO3MOXHOCTU MOJSTHOrO OTCIIEXMBAHNA U BOCCTAHOBIEHNA Xo4a uccneosaHus. 310
cucTemMa CTaHOapTOB, HA OCHOBAHUKM KOTOPbIX OCYLLECTBASETCS MnaHMpoBaHue,
npoBegeHne n oopmsieHne OTYETOB AOKIMHUYECKUX UCCIEedO0BaHNN, CBA3AHHBIX C
onpegenexHveMm 6e3onacHOCTU U 3PPEKTUBHOCTU HOBbLIX JIEKAPCTBEHHbLIX CPeacTs,
XUMUYECKNX COeMHEHUN B COCTaBe NecTUUMAOB, BETEPUHAPHbLIX NpenapaTos U T.4.
WccneposaHus no cucteme GLP, kak npaBusio, 04eHb CROXHbIe 1 aAnuTeribHble. OHM
TpebytoT cTpororo cobniogeHus psga napameTpoB, HaduHas € TemnepaTypbl U
BNa)xHOCTK B flabopaTtopun BNOTb 4O YETKO OTMaXXeHHOro JOKymeHToobopoTa.

BHegpeHne cuctembl GLP B Poccuu npmBeno K nepecMmoTpy AenCTBYIOLNX
AOKYMEHTOB, perfnameHTUpyLWmnx nabopaTtopHyd MNpPakTUKy WU CO34aHUI0 HOBbIX,
bonee aktyanbHblx gokymeHToB M OCT. B 4actHoctn, oo 2014 r. npakTtuyecku
OTCYTCTBOBan [OKYMEHT, YyCTaHaBnuMBaBWM/A TpeboBaHWA K BuBapuaMm Ans
cogepxaHmsa XmBoTHbIX. CywlectBoBan paspaboTaHHbin B 1973 . 1 yTpaTuBLINI
CBOIO akTyarnbHOCTb, «yctapeBwniny CanlluH 1045-73 «CaHutapHble npasuna no
yCTPOMCTBY, OOOPYLOBaHUIO W COAEPXKaHUIO 3JKCNEepUMEHTanNbHO-OMONOrMyecknx
kKnuHuk (BuBapmeB). OpgHako B 2014 r. 6bin paspaboTaH HOBbLIM OOKYMEHT,
YyYMTbIBaOLWMIA COBPEMEHHbIE OCOOble TpeboBaHUA K cogepXaHuto n pabote C
nabopaTtopHbIMK XWUBOTHBIMU «CAHUTAPHO-3MNMMOEMNONIOI MYECKUE
TPEBOBAHMA K YCTPOWCTBY, OBOPYOOBAHMIO W COOEPXAHUIO
OKCIMNMEPUMEHTAJIbHO-BENOJTIOMMYECKKNX KINMMHNK (BUBAPUEB) cn
2.2.1.3218-14».

B Poccum O6binmm u  ectb nabopatopun, 3aHuUMarowmecss nogobHbIMK
nccnegoBaHMsIMM € pesynbTaTaMn  BbICOKOrO  YpPOBHSA TodHOCTM. OpHako 3Tu
pe3ynbTatbl AOMKHbI  ObITb  COMOCTaBMMbI C  pe3ynbTaTamMu  aHanOrMyHbIX
nccnegoBaHnin, NPOBOAMMbIX B APYIMX CTPaHax. OTO NO3BOMAUT NOSYyYUTb NPU3HaHNE
pe3ynbTatoB WUCCNeAoBaHMM B POCCUNCKMX NabopaTopusax ApyrMMU CTpaHamu, B
YaCTHOCTMH, CTpaHaMu-4rieHamMun O3CP (OpraHun3aumst 3KOHOMUYECKOrO
COTPYyOHMYEeCTBa U pa3BUTUS) — O4HA U3 Lenen BHegpeHna npuHuunos GLP B Hawewn
cTpaHe.
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TE3UCbI CTEHAOBbLIX JOKNAAOB
ABSTRACTS OF POSTERS

BOCCTAHOBIJIEHUE NAMATU Y NALUUEHTOB NMOCJIE UHCYIIbTOB U
YEPEMHO-MO3IrOBbIX TPABM (OHMK U YMT) NYTEM AKTYANU3ALUN
ACCOLMUALIMA PA3HbIX MOOANBbHOCTEN
AnekcaHgpoBuy [1.C., CypmaHoBa M.J1.

[ocypapcTBeHHOe obnacTHoe 6oaKeTHOe ydpexaeHue 30paBooXpaHeHus
«MypmaHckas ropoackas nonuknuHuka Ne3», MypmaHck, Poccus; loooozer@bk.ru

HapyweHnne namatn — oavH u3 Hambornee pacnpoCTpaHEHHbIX CMMMTOMOB B
KNUHUKE OpraHMyecknx n dyHKUMOHAnNbHbIX 3aboneBaHun ronoBHoro mosra. [o
O[HOW TpeTu HaceneHwsa koraa-nmbo ucnbITbiBanuM CyweCTBEHHOE HeOOBOMbCTBO
cBoen namsaTbio. 3 onbiTa paboThl OTAENEHUs HenpopeabunuTaumm u naTtosornm
peyM MOXHO caenaTtb BbiBOL, YTO M3 OOLLEero 4ucra nauueHToB, MOony4varolmx
neyeHue Ha 6ase otaenenund, 90% C KOrHUTUBHBIMU HApPYLLUEHUSMU Pa3HOW CTEMNEHU
TshkecTn, n3 Hux 90% c xanobamn Ha HapyweHue namaTtn, 56% c xanobamu Ha
HapyLweHue peun, 70% ¢ HapyLleHneM 3MOLMOHabHO-BONEBON cdepsbl.

MeTop accouunaTtmHoro obyyeHus npegcrasnseTca Hambosnee NepcnekTUBHLIM
N 3PPEKTMBHBIM [O11 BOCCTAHOBMEHUA MaMATW, MbIWIEHUS, peYn Wu  Opyrux
KOTHUTUBHbBIX (PpyHKUMIA. [na G6onbwen 3¢dekTMBHOCTU accoumMaTtMBHOrO o0bydeHuns
onpefensalT Bedywurd  TUM  BOCMPUATUNA, APYrMMW  crioBaMu  onpegerieHve
MoZanbHOCTU. [Ina 9TOro MCnonb3ylT ANArHOCTUKY OOMUHUPYIOLLEN nepuenTUBHOM
MoAanbHOCTU C.Edumuesa.
MopganbHOCTM  genAaTtca  Ha: 1) BwusyanbHble; 2) AyguanbHble;  3)
KuHecTteTnyeckme. Kpome Beaylien MoOOanbHOCTU, TPEHUPYKOTCS TaK Xe MeHee
3aeNCTBOBaHHbIE MOAASTbHOCTN.

AccoumnaTuBHbIE CBA3WN aKTyanuanpyrTcs B pasfnuyHbIX BMAAX KOPPEKLUWNOHHO-
BOCCTAHOBUTENbHON paboTbl, TakMX Kak: UHOUBMAOYaNbHblE U TPYMNOBbIE 3aHATUU
ncuxonora, roronega, COBMECTHble KOPPEKUMOHHbIE 3aHATUW, apT-Tepanus,
My3bIKOTEpanus; noroneamnyeckas putMmuka; éubnuotepanus; saHsatua JIOK. Lunpoko
NPaKTUKYIOTCA  OOMalHWe 3aHATUA  Ana  nauyveHToB, paboune  TeTpaaw,
KOHCYNbTUpOBaHNE POLCTBEHHUKOB.

3a nepuopg pabotbl otgeneHna c¢ 2000 roga no 2015 rog KonumyectBO
NauynweHToB C HapyleHMeM namMaTM U HapylweHWeM akTyanusaumm crnosapsi
coctaBnsano — 95%.. C 2000 roga no 2010 rog ucnonb3oBanucb TpaguUMOHHBbIE
MeTOoAbl KOPPEKLNOHHO-BOCCTAHOBUTENBbHOM paboThl. [lonsa naumMeHToB OTMeYaBLUMX
ynydweHue coctasnana — 70%.. MeTton akTyanusauuum accoumaumin passimyHbIX
mMopanbHocten mucnonbdyetrca B nepuog ¢ 2010 roga no 2015 rog, Konuyectso
naunmeHToB, OTMeYarLLnX ynyytlleHme, coctasmsio — 85%.

Taknum obpa3omMm MeTod akTyanusaumm accoumaumin pasnnyHbiXx ModanbHOCTEN
AoKasan CcBOK 3PdEKTMBHOCTL B KOPPEKLMOHHO-BOCCTAHOBUTENBHON pabote C
nayneHtammn nepeHécwmmm OHMK n YUMT mn moxeT ObiTb pekomMeHOoBaH Ans
paboTbl C 4aHHOW KaTeropmen nauneHToB.
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MEMORY RETRIEVAL AFTER A STROKE AND TRAUMATIC BRAIN INJURY BY
ACTUALIZATION OF ASSOCIATIONS OF VARIOUS MODALITIES
Alexandrovich D.S., Surmanova M.L.

State-financed health institution «Murmansk Municipal Polyclinic Ne3», Murmansk,
Russia; loooozer@bk.ru

Memory loss is one of the most wide-spread symptoms in a clinical picture of
organic brain syndrome and functional neurological disorder. There is about one-third
of population who has ever been dissatisfied with their memory. Judging from the
work experience of The Department of Neurorehabilitation and Speech-language
pathology, one may conclude that 90% of patients who receive a treatment in the
department have cognitive impairment of different severity, 90% of them have
memory loss, 56% complain about speech disorders, 70% have violation of
emotional-volitional sphere.

Associative learning is the most promising and efficient method of memory
retrieval, speech rehabilitation and other cognitive functions. The leading type of
perception is determined to make associative learning more effective. In other words,
it is called determination of modality. Specialists use the diagnostics of the dominant
perceptual modality which was developed by S.Efimtsev. There are three major
modalities: 1) Visual; 2) Auditory; 3) Kinesthetic.

Besides the leading modality, less involved modalities are practiced as well.

Associative relations are realized in different types of “correctional-remedial
work” such as individual and group sessions with a psychologist or speech therapist,
cooperative activities, art therapy, music therapy, logo rhythmics, bibliotherapy,
therapeutic exercises. Homework, exercise books and parent consultations are
widely practiced as well.

During the period of work of the department from 2000 to 2015, 95% of patients
with memory loss and language impairments experienced positive results. Traditional
methods of “correctional-remedial work” had been used from 2000 to 2010 and 70%
of patients experienced positive results. Method of actualization of different
modalities had been used from 2010 to 2015. 85% of patients experienced positive
results.

Consequently, method of actualization of different modalities has proved its
efficiency in “correctional-remedial work” with patients who had a cerebrovascular
accident and traumatic brain injury, so this method can be recommended using it in
the process of working with this group of patients.

AMUOEMUOJTIONMYECKOE U MOJIEKYNAPHO-rEHETUYMECKOE
UCCNEOOBAHME HACNEACTBEHHbIX CMTACTUYECKUX NAPAMMNEIMA B
PECNMYBJIMKE BALLKOPTOCTAH
AxmetraneeBa A.®.', Xugusatosa U.M.}, Caindpynnuna E.B.?, Unpucosa P.®.2,
MankaHoB P.B.%, XycHyTamHoBa 3.K.!

'denepanbHoe rocynapcTBeHHoe GloKeTHOe yupexaeHue Hayku MHCTUTYT
BmoxumMmn n reHeTukn Ydumckoro Hay4yHoro ueHtpa PAH, Yda, Poccus;
’FocynapcTBeHHOe BlogkeTHOe 06pa3oBaTenbHOE yupexaeHne BbiCLIEro
npoceccrmoHanbHOro obpasoBaHus «baluknpcknin rocyaapCTBEHHbIN MeANLMHCKAIA
YHUBEPCUTET» MUHUCTEPCTBA 3a4paBooxpaHeHus PO, Ya, Poccus;
aliya.akhmetgaleeva@mail.ru

HacneacteeHHble cnactuyecknme napannermm  (HCI) —  KnNUHUYECKn u

reHeTMYecKn reTeporeHHas rpynna HacneacTBeHHbIX 3aboneBaHun, BCTpeyaoLasca
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c vactoton 1.27 — 9,6 Ha 100000 HaceneHnus. XapaktepHbiM npusHakom HCI
ABMSAETCA NPOrpeccupyrollas CrnacTMYHOCTb HWKHUX KOHEYHOCTEW, B HEKOTOPbIX
crny4dasix coyeTawwaaca ¢ 0o006aBOYHbIMA HEBPOMOTMYECKUMU UM CUCTEMHbBIMU
HapyweHusaMn. Ha HacTtoawmin MOMeEHT wuaeHTuduuyupoBaHo okono 40 reHoB U
onucaHo Gonee 50 TreHHbIX  FIOKycoB,  accoummpoBaHHblix ¢ HCII.
PacnpoctpaHeHHoCTb, hopmbl HCIT, cnekTp n yactota pasnuyHbiX MyTauui B reHax
BapbupylOT B pasHbIX NONynAuuax, MO3TOMY akTyalibHbIM SABMNAETCA U3yYeHue
aNnOeMmnosiornm, cnektpa M yactotel Mytaumi B reHax HCIl B pasnuyHbiX 3THO-
TepputTopmuarbHbIX rpynnax.

PacnpoctpaHeHHocTb HCIT B Pecnybnuke balwkopTocTaH, no pesynbTatam
Hawero uccnegosaHus, coctasuna 3,5 Ha 100000. B pesynbTate aHanusa reHos
SPAST, ATL1, REEP1, koTopble, N0 nMTepaTypHbIM AaHHbIM, OTBETCTBEHHbI 32 60%
ayTOCOMHO-AOMUHAHTHbIX napannerui, y 58 HepoACTBEHHbIX MauMeHToOB 6Obin
BbIsIBMIEH pPsf 3HAa4YMMbIX M3MeHeHun B reHax SPAST u REEPL1. B reHe ATL1
N3MEHEHNN He 0BHapyXXeHO.

B pesynbTtate cekBeHMPOBaHUS KOOMPYHOLWMX yvacTkoB reHa SPAST 6biniu
BbIsIBNIEHbl paHee HeonucaHHble MyTaumn: c¢.322del29 (p.Val108Serfs*18) u
c.885del10 (p.Thr295Thrfs*16) B mOBYyX TaTapckoM U OaWKUPCKOM CEeMBbSIX,
cooTBeTCTBEHHO. B reHe REEP1 6binn naeHTuduULumMpoBaHbl ABe MyTaunn: HOHCEHC-
MyTaums c.225G>A (p.W75*) — y ogHoro naumeHta u3 6alKknpckon ceMbu; BTOpas
MyTauuss — W3BECTHOe WUu3MeHeHne B 3 HeTpaHcnvpyemon obnactm rewHa,
606+43G>T,- B O4HON PYCCKON CEMbBE.

B ogHOm cembe Yy [OBYX POACTBEHHbIX MaUMEHTOB ObIIO NpoBedeHOo
NMOSTHO9K30MHOE CEKBEHWPOBAHWE MNOCSe UCKMIYEHUS MyTauun B BbllLeHa3BaHHbIX
reHax. B pesynbtate 6binn MAEHTMPUUMPOBAHLI 3HaYMMblE U3MeHeHuss B 40
pasnuyHbIX reHax. B gaHHOM criydae TpelbyeTcsa ganbHenwee pecekBeHWpoBaHWE
AAHHbIX UBMEHEHUIN M OLIEHKA 3HAYMMOCTK pe3yrnbTaToB B natoreHese HCI.

B obcnefoBaHHbIX ceMbsAX BOMbHbLIX C MOEHTUOUUMPOBAHHBIMM MyTauusMn B
AanbHenweM BO3MOXHO MpoBefeHMe MpPecMMnTOMaTMYeckon W npeHaTanbHOMU
ANArHOCTUKMW.

EPIDEMIOLOGICAL AND MOLECULAR-GENETIC STUDY OF HEREDITARY
SPASTIC PARAPLEGIAS IN THE REPUBLIC OF BASHKORTOSTAN
Akhmetgaleyeva A.F.}, Khidiyatova I.M., Saifullina E.V.?, Idrisova R.F.2,
Magzhanov R.V.2, Khusnutdinova E.K.!

YInstitute of Biochemistry and Genetics, Ufa Scientific Center, Russian Academy of
Sciences, Ufa, Russia; ?Bashkir State Medical University, Ufa, Russia; e-mail:
aliya.akhmetgaleeva@mail.ru

Hereditary spastic paraplegia (HSP) is a clinically and genetically
heterogeneous group of hereditary disorders with prevalence ranges between 4.3
and 9.8/100,000. The main feature of HSP is a progressive spasticity of the lower
limbs, which in some cases associated with neurological or systemic abnormalities.
To date, about 40 causative genes and more than 50 loci have been identified. HSP
forms, prevalence, the range and frequency of different mutations in the genes vary
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in different populations, so the study of the epidemiology of the spectrum and
frequency of mutations in HSP genes in various ethnic groups is relevant.

Our study revealed that the HSP frequency in Bashkortostan Republic is
3,5:100000. Analysis of SPAST, ATL1, REEP1 genes, which are responsible for 60%
of autosomal-dominant HSP, in 58 unrelated patients revealed number of significant
mutations in SPAST and REEP1 genes. Any sequence rearrangements weren'’t
found in ATL1 gene.

Two previously undescribed mutations in SPAST gene: c¢.321del29
(p.Val108Serfs*18) and ¢.885dell0 (p.Thr295Thrfs*16) in two unrelated families of
Tatar and Bashkir ethnicity were revealed. Two heterozygous sequence alterations in
REEP1 gene were detected: nonsense mutation ¢.225G>A (p.W75*) — in one patient
from Bashkir family; the second mutation is the 3’ UTR change c.606+43G>T, that
was described previously, — in Russian family.

Two patients from one family were subjected to whole exome sequencing after
exclusion mutations in HSP genes mentioned above. As a result, sequence changes
in 40 different genes were obtained. These changes need to be resequencing and
their functional significance in HSP pathogenesis needs to be confirmed.

Further presymptomatic and prenatal diagnosis would be allowed in examined
families with identified mutations.

NOBEOEHYECKUE KOPPENATbI MPOTUBOBUPYCHOIO 3DDEKTA
KAM®OPHbIX MPON3BOAOHbIX
BbabuHa A.B., llaBpuHeHko B.A., ApoBas O.U., CanaxytauHoB H.®.
depepanbHOe rocygapCTBEHHOE aBTOHOMHOE 0bpa3oBaTenbHOE yupexaeHme
BbicLUero obpasoBaHms « HOBOCHMBUPCKMIA HALMOHANbHLIN UCcneaoBaTenbCKUiA
rocygapctBeHHbii yHuBepcutet» (HIY), HoBocubupck, Poccus; allium@list.ru

M3BeCTHO, YTO OAHOW M3 aKTyasibHbIX 3aJady COBpPEMEHHOM hapmakonormm u
MEeOMLUMHCKOW XUMUK aBnsdeTca paspaboTka HOBbIX JlEeKapCTBEHHbIX CPeacTB ANs
nevyeHna 1 NPoUNAKTUKU  BUPYCHbIX  MHekumn. MHorme  M3BeCTHble
NPOTUBOBUPYCHbIE npenapaTbl MOryT okasbliBaTb psag Mobo4vHbIX 3ddekToB, B
YaCTHOCTU Ha LEHTpanbHyK HEpBHYIO cucteMy. Llenblo HacToswero nccnegoBaHus
SABUNICA aHanuM3 BAUAHUA  KamMdqOpPHOro npoumsBOAHOro  KamdgeuuHa (1,7,7-
TpuMeTnouunkno[2.2.1JrentaH-2-mnMaeH-aMMHO3TaHoNa) Ha NoBeAeHMe MblLIEN B
Tecte OTKpbiTOro nons. KamdeunH obnagaetr npoTUBOBUPYCHbIMWM CBOWCTBaMMU,
MHIMBMpPYeT pennimkaumio BUpycoB. NpenmyLLecTBoM AaHHOMO COAEMHEHUS SABNSIETCA
€ro0 aKTMBHOCTb B OTHOLUEHUW peMaHTaAuH-YCTOMYMBOrO LWTamMma Bupyca rpunna
A/California/07/09 (H1N1)pdmQ9, u4TO cBMOETENLCTBYET O NEpPCnekTMBHOCTU
NpUMEHeHNa kamdeunHa Ons Tepanuu COBPEMEHHbIX AMMAEMUYECKN aKTyarnbHbIX
BMPYCOB, NogasnstoLlee 60MbLWMHCTBO KOTOPbIX YCTONYMBO K pemaHTaguHy. OgHako
A0 HacCTosILEro BpPEMEHW OCTaeTCsl HEW3BECTHbIM BNUSIHME KamdeuuHa Ha
WMHTErpaTUBHYIO AeATENbHOCTb MO3ra, fiexallyto B OCHOBE NOBEAEHUS.

OKCNepuMeHTbl MPOBOAMNM Ha MONOBO3pEribiX caMuax W camMkax Mbllen.
CogepxaHue n aKcnepuMeHTanbHble npoueaypbl NPoOBOAUNIM B COOTBETCTBUU C
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EBponenckon KOHBeHUMEN O 3aluMTe MO3BOHOYHbLIX 3KCMEPUMEHTAarNbHbIX XXUBOTHbIX
n npukazom Munsgpascoupa3ssutms PO ot 23.08.2010 r. Ne 708H «O6 yTBEpXAEHUM
npasun nabopaTtopHomn npakTukn». KamgeumH, cMHTe3npoBaHHbI B HoBocnbupckom
WHCTUTYTE OpraHM4Yeckom XMMWUW, BBOAWUNN BHYTPUOPHOWWHHO B [o3upoBke 100
mMr/1000 r maccbl. Msyvyanu BnusHuMe ocTporo (OQHOKPATHOMo) U XPOHUYECKOro
BBeAeHUs (5 MHbeKuMn B TevyeHne 2 Hedenb) Ha MNOBEAEeHME MbIlen B TecTe
OTKPbITOro Nonsi.

PesynbTaTbl 9KCMEPUMMEHTOB CBUOETENbCTBYIOT O TOM, YTO OLHOKpaTHOE U
XpOHMYeckoe BBeLEeHMe pacTBopa KamdeLunHa CyLLeCTBEHHO He BNUAET Ha NaTTepH
noBeJeHYeCKUX peakuun: aABuratenbHad akTMBHOCTb Mo  nepudepum wn B
LEeHTpanbHOM 30He apeHbl, BpeMs npebbiBaHNMA B BepTUKaNbHbIX CTOMKaX,
NPOOOSMKUTENBHOCTL  YMbIBAHUA, BpPeEMS 3aMupaHui, a Takke BeretatmBHoe
COCTOSIHME OpraHMama He MW3MEHUNIOCb MO CpPaBHEHUIO C COOTBETCTBYHOLLMMMU
nokasaTensiMu y KOHTPOJSTbHOW rpynnbl.

[MonyyeHHble faHHbIE YKa3bIBalOT HA OTCYTCTBUE YrHeTaoLWero 4encTauns
KamdeunHa Ha UHTerpaTUBHYO AeATeNIbHOCTb MO3ra, BblpaXKatoLLyocs B perynauum
noBefeHYECKMUX peaKkLni.

BEHAVIORAL CORRELATES OF CAMPHOR DERIVATES ANTIVIRAL EFFECT
Babina A.V., Lavrinenko V.A., Yarovaya O.l., Salakhutdinov N.F.
Novosibirsk National Research State University (NSU), Novosibirsk, Russia;
allium@list.ru

Behavior is the possibility of animals and humans to react to the influence of the
inner and outer factors, which provide the survival of individuals or species.
According to the modern conception the brain integrative activity, which underlies a
behavior, consists in the consecutive order of functional systems activation.
Psychophysiological mechanism of motivations and emotions has difficult
neurotransmitter character, which depends on the influence of the outer factors.

The aim of the present study was the analysis of Camphecin (1,7,7-
trimethylbicyclo[2.2.1]heptan-2-ylidene-aminoethanol) influence on the mice behavior
in the open field test. Camphecin possesses the antiviral features, and inhibits
influenza replication, but not enough is known about its influence on the nervous
system activity.

Experiments are carried out on the nubilous mice of several genetic strains. The
preparation was injected intraperitonealy in the dose of 100 mg/1000 g body weight.
The influence of the acute (single injection) and chronical (5 times per 2 weeks)
injections was studied.

One-way variance analysis shows, that single injection of Camphecin doesn’t
affect the locomotive activity, but significant increase of the freezing behavior in the
experimental group has been revealed. This fact is considered as a heightened
anxiety. The decrease of the vegetative activity is found under single injection, which
may indirectly indicate the increased activity of the parasympathetic centers. Thus
under the single Camphecin administration reveals no material change in the
behavior patterns. The chronic Camphecin solution introduction to the mice of the
different strains doesn’t show the significant influence of the preparation on the
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behavior patterns, which have been studied in the open field test (locomotive,
research activity, anxiety, emotionality and vegetative state of the organism).

The received results are discussed from the position of the neutral influence of
Camphecin on the behavioral patterns in animals.

U3YYEHUE SPPEKTUBHOCTU KOMBUHATOPHOI'O JIEYHEHUA TPABMbI
CMUHHOIO MO3rAY KPbICbI
BanTuH Makcum dayapaosud, PeasaHuH Aptyp Onerosuy, MunuukoBa AneHa
OmutpreBHa
(KasaHckui cbegepanbHbin yHuBepcuteT, Poccuiickasa penepaumns, KasaHb,
Baban.Bog@mail.ru)

TpaBmaTnyeckne noBpexneHnsa LieHTpanbHON HEPBHOW CUCTEMbI NPOAOSKAT
OCTaBaTbCsA OAHOWN M3 CrOXHENLINX NpobemM coBpeEMEHHON MeaNLUHbI.

Bce 6onbluee 4yncno MeTogoB fe4YeHUst TpaBMbl CIMHHOMO MO3ra BbIXOAAT U3
nabopatopym N NEPeExXogaT B KIWHUYECKME wuchnbiTaHusa. MHorme K13 HuUX
NPUMEHSIOTCA Kak MOXHO CKOpee nocfne TpaBMbl C Hagexgon ocnabneHuna
BTOPUYHOIO MOBPEXOAEHUA U MaKCUMarbHOr0 COXpaHEeHUA HepPBHOW TKaHW. Llenbto
nccnegoBaHnsa 6bina oueHka 3PdEKTOB METUNNPeaHM3anoHa W ABuratenbHom
TPEHUPOBKM MNpPU  IKCMEepeMeHTanbHOM TpaBMe CIWHHOIMO MO3ra Yy  KpbiC.
[BuratenbHas QyHKUMA oOueHMBanacb B OTKPbITOM Mofie, WUCMNOSb3yd CUCTEMY
ckpuHunHra BBB. OueHka npoBogunacb 3a 24 4aca go onepauumn (geHb 0) w
eXedHeBHO, HayMHasa vepes3 24 4acoB nocre onepauyuu, Ao Tpuguatoro gHa. Ons
ncecrnenoBaHNa COCTOSIHUA nepuepruyeckon YacTm HEepPBHO-MbILLEYHOro annaparta
permctpypoBanu  MOTOpHbIN ~ oTBeT  (M-oTBeT) Mblwubl.  PednekTtopHyto
BO3OYAMMOCTb CNUHANbHbLIX ABUraTeflbHbIX LIEHTPOB TeCcTMpoBanuM mMeTtoaom H-
pednekca. Onpegensann MakCUManbHyl amnauMTygy W NOpor BO3HUKHOBEHUS
oteeToB. [N 6onee NoOsIHOM XapaKTepPUCTUKM pearvpyrowiero nyna MOTOHENPOHOB
onpenensnu: OTHOLWEHNE MaKCUMarbHbIX aMninTya MOTOPHOIO U pednekTOPHOro
oteeToB [(Hmax/Mmax)*100%)]. B paHHem nepunoge nocre TpaBMbl CIMHHOIO MO3ra
Habnganocb yMeHblueHne MakcumanbHon amnnutyabl M-oTtBeTa. [lpu uvem, B
rpynne >XXMBOTHbIX C BBEOAEHMEM MeTunnpeaHusanoHa amnnutyga M-otBeta 6bina
Bbllle, 4yem 0e3 nekapctBeHHom Tepanun. O4eBMAOHO, YTO B OCTPOM nepuoae
NPOMCXoauno OereHepaTtMBHOE M3MEHEHME MbIWEYHOro annapaTta, OQHaKo, Kak
nokassanu Halun OaHHble BBeAeHUEe MeTunnpenHusanoHa MMerno MNONOXUTENbHbIN
apekt. AMnnutyga H-otBeTa B rpynne ¢ MeTunnpegHu3anoHomMm n 6e3 Kk 7 cytkam
CHMXanacb, 4YTO TOBOPUT O CHWXEHUM BO3GYAMMOCTU ABUraTeNbHbIX LEHTPOB
CMMHHOIO MoO3ra. TakKe CHWXKeHne BO3OYyAMMOCTM LEHTPOB K 7 CyTKam
AEMOHCTPUPOBANO CHMXKEHUE OTHOLIEHUSA MakcuMarbHbIX amnnntyg M- n H-otBeTa.
Ha ocHoBaHMM MOnyYeHHbIX pe3ynbTaToB Mbl MPULLNAKX K cneaylowmMm BbiBogam: 1)
neyeHMe MeTUNNPeaHn3anoHoM sBnseTcs 3dPdeKTMBHbIM B OCTPOM Mepuoae,
OAHAKO MOXeT npuBOAMTb K OTpuuaTenbHbIM MOCNEACTBUMSM B  XPOHUYECKOM
nepuode nocrne TpaBMbl; 2) coYeTaHHas Tepanua MeTUNNPeaHU3anoHOM W
ABUraTenbHOM  TPEHMPOBKOW  OKasblBalOT  MONOXWUTENbHOE  BrWAHME  Ha
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BOCCTaAHOBMIEHME [ABUratenbHbIX (YHKUMIA B XPOHWMYECKOM Mepuode nocne
KOHTY3MOHHOWN TpaBMbl CIIMHHOIO MO3ra Y KpbIC.

THE EFFICIENCY OF THE COMBINATORIAL TREATMENT OF SPINAL CORD
INJURY IN RATS
Baltin M.E., Fedyanin A.O., Militskova A.D.
Kazan Federal University, Kremlevskaya 18, Kazan 420008, Russia

Traumatic injuries to the central nervous system continue to be one of the most
difficult problems of modern medicine.

A growing number of treatments for spinal cord injury and out of the laboratories
are moving in clinical trials. Many of them are used as soon as possible after the
injury with the hope of weakening the secondary damage and maximize the
preservation of nerve tissue. The aim of the study was to evaluate the effects
methylprednisolonum and motor training at an experimental spinal cord injury in rats.
Motor function was assessed in an open field, using BBB screening system. The
evaluation was conducted for 24 hours before surgery (day 0) and daily, beginning
24 hours after surgery to the thirtieth day. To investigate the status of the peripheral
neuromuscular system registered motor response (M & H ) muscles. Reflex
excitability of the spinal motor centers tested by H-reflex. Determines the maximum
amplitude and the threshold of responses. For a more complete characterization of
the reactive motor neuron pool was measured: the ratio of motor and reflex response
maximum amplitudes [(Hmax / Mmax) * 100%)]. In the early period after spinal cord
injury was observed a decrease of the maximum amplitude of M-response. With that,
in the group of animals with the introduction methylprednisolonum amplitude of M-
response was higher than without drug therapy. It is obvious that in acute
degenerative changes occurred muscular system, however, as shown by our data
administration methylprednisolonum had a positive effect. The amplitude of the H-
response in the group with and without methylprednisolonum to 7 days decreased,
which indicates a decrease in the excitability of the motor centers of the spinal cord.
Also, it decreases the excitability of the centers for 7 days demonstrated a reduction
ratio of the maximum amplitude of the M- and H-response. Based on these results,
we came to the following conclusions: 1) methylprednisolonum treatment is effective
in the acute period, however, can lead to negative consequences in the chronic
period after the injury; 2) combination therapy methylprednisolonum and motor
training has a positive effect on the recovery of motor function in chronic period after
contusion spinal cord injury in rats.
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NMPOCTPAHCTBEHHbIE U BPEMEHHbIE MOKA3ATENU PA3PELLAIOLLEWA
CNMOCOBHOCTHU CITYXA YENNOBEKA NMPU NOKAJITU3ALIUA
NMPUBJINXAKOLWLUXCA U YOANAKOWUNXCA NCTOYHUKOB OKTABHbIX
wymoB
BbaxTtuHa A.B., ’'Bo3neBa A.l., AHapeeBa U.I'.
depepanbHoe rocygapCTBEHHOE BloaKeTHOE yupexaeHme Hayknm IHCTUTyT
3BOJIOLUMOHHON puaunonormm n uoxnmmm nm. . M. CeueHoa Poccunckon
akagemum Hayk, CaHkt-lNeTepbypr, Poccus; akkachur@mail.ru

To4HOCTb nokanuaauum UCTOYHMKA 3BYKa 3aBUCUT KakK OT LUMPUHbI YaCTOTHOW
nofiocbl CcCurHana, Tak WM OT ChnekTpanbHom obnactu aTton nonockl. Ponb
CMeKkTpanbHOro coctaBa curHana B Nnokanusauuu ero UCTOYHMKa Npu ABMXEHUU MO
asumMyTy usyyeHa boree nogpobHo, YeM npu npubnmxkeHnn n yaganeHun. B pabote
OGbina noctaeneHa LUenb MCCreoBaTb Nlokanusauuio  npubnmkarowmxca wu
yaansiowmxcss UCTOYHUKOB OKTaBHbIX LUYMOB W COMOCTaBUTb 3TW [aHHble C
pesynbTatamum  uUccrnegoBaHui AN LUMPOKOMOSMOCHLIX — WyMoB.  W3mepeHue
OTHOCUTErNbHbIX AnddepeHuUmanbHbIX NOPOroB MO PacCTOAHUIO U MO ASIUTENbHOCTU
A1 UICTOYHUKOB LWIYMOB C LieHTpanbHbiMM Yactotamn 0.5, 2, 8 kly npoBoaunu B
3BYKOM30NMpoBaHHOM 6e33X0BOK Kamepe B YCroBnAxX cBoH6OOHOIO Nong ¢ ydactnem
AEeCATU UCNbITYEMbIX C HOPMarbHbIM criyxoM. MpubnumxeHne n yaaneHne 3BYKOBbIX
obpa3oB B ycroBuax cBoOOAHOro noss hopmMupoBann cepusiMmm LLYMOBbLIX MOCHINOK
BO3pacTawwen wunu ybbiBalowen amnnauTydbl, NpeabsBrsseMblX 4epe3 Tpu
ANHaMKKa: OQNH OUHaAMUK pacnorararncsa HarnpoTUB UCNLITYeMOro Ha paccTosiHum 5.6
M, a [fABa [pyrux AuHamMuka — CUMMETPUYHO CcrieBa W crnpaBa OT JUHUW,
coeuHAOWEN OanbHUA OUHAMUK C CEepPeanHON MEXYLLUHOW OCU WUCMbITYyeEMOro Ha
pacctosiHuM 1 M Apyr ot gpyra U 1.2 M OT MecTa NpPOChyWMBaHNA 3BYKOBbIX
curHanoB. JTOT npuvem no3Bonan  usbexaTb  aKyCTUY4EeCKOW TeHW  npwu
MoAenupoBaHun  OBwxeHus. [lonyyeHHble B 3KCNepuUMeHTax OTHOCUTEIbHble
AndpdepeHumanbHble Noporn No AfMTENbHOCTU YBENUYMBANuUCL NoYvtyv B nontopa
pasa N0 CpaBHEHUWIO C [JaHHbIMW  ONA  LWWMPOKOMOSOCHbLIX  CUTHarsnos,
OnybrnMKOBaHHBIMW HaMW paHee, a Moporu Mo PacCTOAHUI0 UMENU TEeHOEHUMIO K
NOBbILEHUIO. TN 0COBEHHOCTM Nokanuaauun obinn 6onee BbipaXeHbl A5S LWYMOB C
UeHTpanbHbiMM 4YactoTamn Huxe 8 kluy. [Ana Bcex y3KONONOCHbIX LWyMOB Obino
OoOHapyXeHO CyLlleCTBEHHOe pasnuuve Mexagy BenuuMHaMn OTHOCUTENbHbIX
AndpdoepeHumanbHbIX  MOPOroB MO PacCTOSHUIO W MO ANUTENbHOCTU OIS
NpmbnmxkalrLWmnxca 1 ygansaoLmxcs 3BykoBblx 06pa3sos. [loporn no pacctosiHuioo npu
NpUBAMXKeHUn OblNM MeHblle, YeM npu yganeHun B 2.5-3 pasa, a noporu no
ANUTENBHOCTU — B NonTopa pasa. Pe3ynbtaTtbl UI3MepeHUsi MOPOroB Mo PacCTOSAHUIO
M NO ANUTENbHOCTM BbISBUNW yXyALleHWe fokanusauuMm paguanbHO OBUXKYLUMXCS
3BYKOBbIX 06pa3oB Mpu CYy>XEHUU CreKTpasibHOW MOMoCh! WymMa A0 OOHOW OKTaBbl.
PaboTta BbinonHeHa € MCNonb3oBaHWEM CPeACTB rocygapcTBeHHOro 6woaxerta no
roczagaHuio Ha 2013-2017 rogbl (Ne r.p. 01201351571). [lcmxoakyctudeckune
nccnegoBaHns BbIMOMHEHbI B BONbLLOW akycTnyeckon kamepe Ha 6ase LIKIT N3P
PAH.
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SPATIAL AND TEMPORAL PARAMETERS OF THE HUMAN HEARING
RESOLUTION IN THE LOCALIZATION OF THE APPROACHING AND
WITHDRAWING OCTAVE NOISES SOURCES
Bakhtina A.V., Gvozdeva A.P., Andreeva |.G.

Sechenov Institute of Evolutionary Physiology and Biochemistry of the Russian
Academy of Sciences, Saint-Petersburg, Russia; akkachur@mail.ru

Sound source localization accuracy depends on both the frequency of the signal
bandwidth and on spectral area of the band. The role of the sound spectral content in
the source motion estimation for the azimuthally moving sound sources was explored
more fully than for the approaching and withdrawing ones. Main goal of the study
was to investigate the localization of approaching and withdrawing sources of octave
noises and to compare the data with the results for broadband noise studies. The
relative distance and temporal thresholds estimation for octave noises sources with
central frequencies 0.5, 2, 8 kHz was carried out in case of soundproof anechoic
chamber in the free-field conditions; ten subjects with normal hearing took part in the
experiments. The auditory images approach and withdrawal were formed by
sequences of noise bursts with increasing or decreasing amplitude and presented by
the three loudspeakers: one of them was placed 5.6 m in front of the subject, and two
others were located symmetrically to the left and to the right of imaginary line, which
connects farther loudspeaker with the center of interaural axis of a subject, at the
distance of 1 m from each other and 1.2 m from the listener. This allowed to avoid
the auditory shadow appearance. The relative temporal differential thresholds were
increased by almost half comparatively to the data, which were published by us
earlier for broadband signals; the distance threshold tended to increase. These
features of localization were more expressed for the noises with central frequencies
below 8 kHz. For all narrow-band noises substantial difference between values of
relative spatial and temporal differential thresholds for approaching and withdrawing
sound images was revealed. In case of auditory approach the spatial thresholds were
2.5-3 times lower than under condition of withdrawal, difference between
corresponding temporal thresholds amounted 1.5 times. The measurement of spatial
and temporal thresholds results showed worsens of localization of radial motion
when narrowing of spectral band of the noise to one octave. The work was supported
by state budget and performed on the state assignment 2013-2017 (Ne s.r.
01201351571). Psychoacoustic experiments were carried out in a large anechoic
chamber on the base of Research Resource Center for the physiological,
biochemical and molecular-biological research (IEPhB RAS).

HEUPO®PU3NONOIMNMYECKUE OCOBEHHOCTMU XXEHLLWH NOXWUINOIro
BO3PACTA C BbICOKMM YPOBHEM TPEBOI'
BonbweBuauesa U.J1., Kapayuw A.B., Aepadbuna U.H., HexopowkoBa A.H.
UHcTnTyT Megmko-buonornyeckmx nccnegosaHmi, CesepHbin (APKTUYECKUI)
denepanbHbIn yHUBepcuteT nmeHn M.B. JlomoHocoBa, ApxaHrenbsck, Poccus;
iranal307@mail.ru, ya.kereush@narfu.ru

B coBpemMeHHOM Mupe yBenuyeHuMe Yucrna nuy  MoXunoro Bo3pacTa
obycnaBnuBaeT akTyanbHOCTb UCCnegoBaHuin B 0651aCTn repoHTONOrMN.
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K Haubonee pacnpocTpaHeHHbIM MNCUXO3MOLMOHANbHBIM OEeCTPYKTUBHbBIM
N3MEHEHUAM JIMYHOCTU Y JKEHLMH MOXWUNOro BO3pacTta OTHOCATCS TPEBOXHblE
HapyLleHus. N3BEeCTHO, YTO BbICOKUIN YPOBEHb TPEBOrM cnocobeH narybHo BNuATL Ha
nprMcnocobuTenbHble BO3MOXHOCTM OpraHnama venoBeka. HapaBHe ¢ 3Tum, ocobyto
poOfib B COXpaHEHMM afanTalMOHHbIX PEe3epBOB OpraHMama MOXWUIOro YeroBeka
urpaet  (pyHKUMOHaNbHOe  COCTOAHME  ronoBHOro  Mosra.  CoBpeMeHHble
nccnegoBaTenn K 0QHOMY M3 BaXKHbIX (PakTopoB OM3NONOrM4ecknx agantaumoHHbIX
MeXaHU3MOB OTHOCST aHepreTuyecknin obmMeH ronoBHOro Moasra.

B uccnepoBaHumn npuHanu ydactme 89 >xeHwuH noxwunoro Bospacta (55-74
net) ¢ HopmMmansHbIM (1 rpynna, n=44) n BLICOKUM YpPOBHEM TpeBoru (2 rpynna, n=45).
YpoBeHb TpeBOrn onpeaensancs ¢ NOMoLLblo Tecta «lfocnutaneHas Wkana TpeBoru u
aenpeccun». Metabonnam rofioBHOr0O Mo3ra OLEHMBASiCA MO YPOBHIO MOCTOSIHHOrO
noteHuywana (YIMM) — ™MegneHHOW  OnNeKTpU4ecKOW  akTUBHOCTM  MEeTOAOM
HEeMpO3HEeprokapTMpoBaHne, KOTOpoe MNPOBOAMSIOCH — annapaTHO-MPOrpaMMHbIM
komnnekcom «HenpoaHepromeTp-03» no 12 oTBeAeHUssIM B COOTBETCTBUU C
cuctemon 10- 20%.

B pesynbTaTe 0b6cnenoBaHns 661110 BbIABAEHO, YTO Y XXEHLLMH BTOPOW rpynnbl
CyMMapHble 3HepreTuyeckme 3atpaTbl OKa3anucb Bbille, YeM B MEPBOM rpynne B
ueHTpaneHom (Cz), ueHTpanbHom npaBom (Cd), npaBom BucodHom (Td), wu
3atbinoyHom otBeaeHusx (0z) (p<0,05). B octanbHbIX 0TBEAEHMSAX Habnoganack Ta
Xe TeHaeHumsa. OcobeHHocTbio pacnpegenenus YTl y )XeHWWH ¢ BbICOKUM YPOBHEM
TPEBOMM SBWUNOCH CriaXuBaHWe MEXMOomnyLwapHOM acUMMETPUM MeXay npaBon U
neBou BUCOYHbIMK (Td-TS) n TemeHHbIMK obnacTtsamu (Pd-Ps).

Takum obpasom, B xoae uccnegoBaHusi 6bi10 0b6HapyXeHbl CyLeCTBEHHbIE
n3meHeHna B pacnpeneneHum YTl ronoBHOro mMoara y XeHLMH C BbICOKUM YPOBHEM
TPEBOrn, 4YTO MOXET CBMAETENbCTBOBATb O HaNMYMM B3aMMOCBS3M  Mexay
nokasaTensamMum aHeproobMeHa rofloBHOrO MO3ra UM BbICOKMM YPOBHEM TpPEBOMM B
NOXWNom Bo3pacTe.

Paboma ebinonHeHa 6 pamKax MpoeKkmHol 4Yacmu 20cydapcmeeHHO20
3adaHusi 8 cpepe Hay4dHou OessimesibHocmu MuHucmepcmea obpa3oeaHusi U HayKu
P® Ha 2014-2016 2e., Ne 2025 CesepHomy (Apkmu4yeckomy) ¢hedeparnibHOMy
yHusepcumemy umeHu M.B. JlomoHocoea.

NEUROPHYSIOLOGICAL FEATURES OF ELDERLY WOMEN WITH HIGH LEVEL
OF ANXIETY
Bolshevidtseva I.L., Kereush Y.V., Deryabina I.N., Nekhoroshkova A.N.
Institute of Medical and Biological Research, Northern (Arctic) Federal University
named after M.V. Lomonosov, Arkhangelsk, Russia; iranal307@mail.ru,
ya.kereush@narfu.ru

An increase number of elderly people at the present determine the relevance
of research in the gerontology.

The most common psycho-emotional destructive personality changes in
elderly women are anxiety disorders. It is known that a high level of anxiety adversely
affects the adaptive possibilities of the human organism. Also, a functional state of
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the brain plays a special role in the preservation of adaptive reserves of elderly
people organism. Modern researchers include energy metabolism of the brain to one
of the important factors of physiological adaptation mechanisms.

The study involved 89 older women (55-74 years) with normal (group 1, n =
44) and high levels of anxiety (group 2, n = 45). The level of anxiety was determined
by the test «Hospital Anxiety and Depression Scale». The energy metabolism of the
brain by recording the DC-potential level was evaluated by the brain
neuroenergomapping, which was carried out using hardware and software complex
«Neyroenergometr-03» on the 12 leads in accordance with the system of 10 to 20%.

The results obtained during the study showed that in the second group the
total metabolic cost was higher than in the first group in the central (Cz), the center-
right (Cd), the right temporal (Td), and occipital areas (Oz) (p<0, 05). The other leads
observed the same trend. A feature of the distribution of DC — potential level in
women with high level of anxiety was smoothing of hemispheric asymmetry between
the right and left temporal (Td-Ts) and parietal areas (Pd-Ps).

Thus, the study showed significant changes in the distribution of DC —
potential level in women with a high level of anxiety that may be indicative of the
relationship between the indices of the brain energy and a high level of anxiety in the
elderly.

This research work was performed as part of the state task project in the field
of scientific activities for the Ministry of Education and Science of the Russian
Federation for 2014-2016, Ne 2025 Northern (Arctic) Federal University named after
M.V. Lomonosov.

XAPAKTEPUCTUKU XOObBbl U BEIA NPU BbINONHEHUU NOKOMOLIUA B
YCITOBUAX KOCMUYECKOI'O NOJIETA
BpbikoB B.U., PykaBuwHukoB U.B., PaszaHckun C.H., CemeHoB 10.C.,
Kynbunuknn A.E., TommnnoBckas E.C., KosnoBckas U.B.
YupexgeHue pocCUUCKON akageMnn Hayk rocygapCTBEHHbIN HayYHbIN LeHTp PP
NHCcTuTYT Meamko-6mnonornyeckux npobnem PAH, Mockea, Poccus;
hopardd@yandex.ru.

N3meHeHnss B OeATenbHOCTU MbllleYHoW nepudepun, BeayLmx CEHCOPHbIX
BXOOB, CUCTEM yNpaBreHNsIMN OBMKEHMAMM 0OYCNoBNMBaET pas3BUTME HapYLLEHWN
NIOKOMOTOPHbIX (PYHKUMA Y KOCMOHABTOB MOCIE 3aBEPLUEHUSA KaK KOPOTKUX, TaK U
anutenbHblx kocmuyecknx nonetoB (KM). [Ona onpepeneHvs Bknaga pasnuyHbIX
(haKToOpOB B pasBuTME JTOKOMOTOPHbLIX HaPYLUEHUA M BO3MOXHOCTU UX KOPPEKLUn
npeacTaBnAnocb  LenecoobpasHbiM  MONYyYUTb AaHHblE O  XapaKTepUCTUKaXx
nokomoumn B HeBecomocTu. VccnegoBaHne BbINOMHANOCH Ha Gerywen OOpoxKe
(BO) v BknoYano BbINOSIHEHME FOKOMOUWMA B peXnmMe MeaneHHOro, CpeaHero u
GbicTporo 6era n xogbbbl B ABYX pexumax paboTbl B[l BHayane B akTMBHOM 1 3aTeM
— B naccmBHoM. ObOLWasa AnuUTenbHOCTb fIOKOMOLM cocTaensana 22 muH. CKopocTu
xoabbbl 1 Gera BbIGUpanMcb KOCMOHaBTaMM CaMOCTOATESNbHO, MO CaMOYyBCTBUIO.
Mpn BbINONHEHUM TecTta pernctpupoBann OMIT mblwy ©6egpa u  roneww,
xapakrepuctmkm peakumm onopbl (OP) n napameTpbl JIOKOMOTOPHOW Harpysku.
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K HacToswemMy BpeMeHn 7 poCCUMUCKMX YneHoB akunaxen MKC npuHanu yyactue B
9KCnepumMmeHTe. HecMmOTpss Ha  BbICOKYKD  WHOMBUAYyallbHYKO  BapuaTUMBHOCTb
NonyYeHHbIX JaHHbIX, HabnogaeTcs psa 3akoHOMepHocTen. Tak, nokasaHo, YTo npu
BbIMOSIHEHUN NOKOMOTOPHOrO TecTa B KOCMWYECKOM MosieTe perncrpupyemas
BENUYMHA OMOPHbIX peakuumr rnpu TOW Xe CKOPOCTU NOKOMOLINMA 3HAYUTESTbHO HUXeE,
YyeM B 3eMHbIX ycrnoBusx. B nepBble MecdAubl noneta uMeeT MeCTO TaKke
nepepacnpegenedne OP B nacCMBHOM peXuMe TPEeHUPOBKW: OCHOBHAasi Harpyska
perncTpupyeTca B NpeanstocHeBbIXx 06nacTax CTOM; B 3€MHbIX YCMOBUAX Harpyska
pacnpeensieTca paBHOMEPHO MexXay NpeansiioCcHEBON M NSATOYHOM obnactamu. B
AanbHenweM OT CecCum K Ceccuu BbisiBMsNacb TeHOEHUMS K pacnpoCTpaHEeHUIo
Harpy3kM Takke Ha MNATOYHYK 30HY, 4YTO OTpaxaeT Mno-BMAMMOMY MpOoLecCh
ABUraTenbHOro oby4yeHnsa BbIMNOSIHEHUS FTOKOMOLMA B HOBbIX YCroBusix cpeabl. [o
noferta, kKak npaBuno, Yy BCEX KOCMOHABTOB BbISBMSAMNACbL He3HadnTesbHas
acummeTpua OP B npaBon 1 NeBon CTOMNE: ONOPHbIE peakLmn B CToNe BeayLLEN HOMM
npeBoCXoaunu TakoBble B Apyron. B xoge noneta y Tpomx KOCMOHaBTOB U3 ceMU
Habnoganace WHBepcust acummeTpuu pacnpegeneHus OP. lNocne 3aBeplieHus
noneta pacnpegerneHne OMopHbIX peakumin BO3BpaWanocb K MCXOLHOMY
A0MNoSieTHOMY naTTepHy. BennumHbl ONOpPHLIX HArpysoK Mnocre noreta OcTakTcH
CHWXEHHbIMU, OAHAKO BbISBNAETCS YeTkasa TEHAEHLUNS K UX BOCCTAHOBIEHMIO.
Paboma nododepxaHa epaHmom PH® Ne14-25-00167.

CHARACTERISTICS OF WALKING AND RUNNING DURING LOCOMOTION
UNDER CONDITIONS OF SPACE FLIGHT
Brykov V.I., Rukavishnikov I.V., Ryazanskiy S.N., Semenov Yu.S.,
Kulchitskiy A.E., Tomilovskaya E.S., Kozlovskaya |.B.
RF SSC - Institute of Biomedical Problems of the RAS, Moscow, Russia;
hopardd@yandex.ru.

The changes in muscle periphery activity, main sensory inputs and motor
control system provides the development of locomotor functions alteration in
cosmonauts after space flights (SF) of different duration. To define the contribution of
different factors to locomotor disturbances development and the possibilities of their
correction it was suggested to gather data on characteristics of locomotions in
weightlessness. The study was performed on Russian treadmill (BD-2) and included
walking, slow, middle and fast running in active and passive regimens of BD-2 work.
Overall duration of locomotion consisted 22 minutes. The speed of locomotions was
chosen by cosmonauts in accordance to their state of health. EMG of hip and shin
muscles, support reactions (SR) and parameters of locomotions were registered. 7
Russian cosmonauts took part in the study. In spite of high individual variability of
data, some changes were common for all the participants. In particular, the value of
support reactions at the same speed of running are much lower in SF. Redistribution
of support reactions during locomotions in passive regimen of BD-2 was also
registered at the first months of flight: on Earth support loading is equally distributed
between heel and tarsal areas; in SF the main load is registered in tarsal areas.
Further the tendency to spread of support loading to the heel zones was observed.
Apparently this reflects the processes of motor learning to perform locomotions under
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the new environment conditions. In most of the cosmonauts the slight asymmetry of
support reactions in right and left sole was registered: the SR of one leg was higher
than in the other one. During SF in 3 cosmonauts of 7 the inversion of asymmetry
was observed. The distribution of SR came to the preflight pattern after space flight.
The values of SR remain decreased after flight, however the tendency of their
recovery was observed.

The study is supported by RSF Ne14-25-00167.

CHUWXEHUE 3KCIMNMPECCWUU c-FOS B MNOJIE CA1 TMINMMOKAMIA KPbIC B
3A0AYE AKTUBHOIO USBEITAHUA
Bbynasa A.WU., N'puH4yeHko 0.B.
JTabopaTopusa ncnxodgusumonorum um. B.b. LLBbIpkoBa, MHCTUTYT ncuxonornmn PAH,
Mocksa, Poccus; ai.bulava@mail.ru

[McuxoamoumnoHanbHbI  CTpecc AectabunmsnpyeTr KOrHUTUBHbIE MNPOLECCHI,
Takme Kak HayyeHue u namsaTb, M MOXET NPUBOAUTL K HempopereHepaTUBHbIM
nameHeHnam (Kim & Diamond, 2002). BaxHyto ponb B opmMmpoBaHUn
domamonorndecknx agantaumMm B CTPECCOreHHbIX YCMOBUSX, OTBOASAT runotanamo-
rmnogon3apHoO-HaANOYEeYHUKOBOW CUCTEME W TMIOKOKOPTUKOMOHBIM rOpMoHam (Hanp.,
Swaab, 1992). B rnnokamne o6OHapyxeHO camoe ©OOonbLIoe  YMCNo
rnokokopTukonaHelx  (MP)  n  MuHepanokopTukomgHelix  peuentopos  (MP),
nokannsoBaHHbIX B ocHoBHOM B nonsx CA1 n CA3. lNokasaHo, 4yTto aktuBauma MP
COMPOBOXOAaeTCHa yBENMMYEHNEM akKTUBHOCTU KarbLMEBbLIX KaHaNoB B HEMPOHaX Mosis
CA1, HO pononHuTenbHas aktmBaumsa [P, xapakTepHasi ons OCTpOro cTpecca,
ymeHblaet aktmBHocTb nons CA1 (De Kloet et al.,, 1998). lNMpn unccnenosaHum
3(P(PEeKTOB XPOHUYECKOrO CTpecca BbISBEHO YMeHblUeHne obuero pasmepa
rmnnokamna (Gilbertson et al., 2002; Teichera et al., 2012). Llenbto Hawen paboThl
ABNAETCA BbISBMEHWE NAaTTEPHOB MO3rOBOW aKTUBHOCTUM MpUM  HayyYyeHun B
CTPECCOreHHbIX ycnoBmax. B kayecTBe KNeTOYHOrO Mapkepa HeWpoHasribHOW
aKTMBHOCTW B MOAENUpPyemMblX HaMW CUTyauusax HayydyeHusa Oblin MCNonb30oBaH
TPpaHCKpPUNUMOHHbIM ~ dakTop  (T®P) c-Fos. Kpbic Long-Evans  obGyyanu
WHCTPYMEHTanbHOMY nuieaobbiBaTeNbHOMY MOBEAEHUIO, 3aTEM UX pasgenunmn Ha
ABe rpynnbl: OAHMX 0By4anun akTMBHOMY M30EraHuio dMneKkTpUYecKoro Toka; apyrmx —
nuwenobbiBaTeNbHOMY MOBEAEHUIO, OTNMYHOMY OT obuwlero ans obeux rpynn
HaBblka, MONyYEHHOro B Havane akcrnepumeHTa. YXKMBOTHbIE TPyMnbl UHTAKTHOMO
KOHTponss Obinv  B3ATbl W3 OOMAalUHEN KNeTKM HenoCpeAcTBEHHO nepen
aekanutaumen. Fos-no3anTMBHbIE KMNETKUM BbISBNANAN  MMMYHOIMCTOXUMUYECKUM
METOLOM C MCMNOSfb30BaHNEM CTaHAAPTHOrO CTpenTaBUAMH-OBUOTUH-NEPOKCUOA3HOMO
npoTokona. Onpegensnun 4yucno u Tonorpaduio pacnpegeneHns Fos-no3nTUBHbLIX
knetok B nonsix CA1/CA2/CA3 runnokamna. bbina nonyvyeHa HepaBHOMEPHOCTb B
pacnpegeneHmmn Fos-no3nTMBHbBIX KNETOK cpeau CyOCTpyKTyp runmnokamna: B none
CA3 6binl0 BbISIBIIEHO MOBbIWEHNE YPOBHA akcnpeccun T c-Fos B 0benx
9KCNepUMEHTAasbHbIX rpynnax No CPaBHEHUIO C MHTAKTHbIM KOHTposieM; B none CA1
ObINO BLISBMIEHO CHWXeHWe YpOoBHS akcripeccun T c-Fos B rpynne oby4veHus
aKTMBHOMY M3beraHuio No CpaBHEHUIO C rpynnon nuwenobbiBaTeNbLHOrO NOBEAEHMS.
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Mony4eHHble pe3ynbTaTtbl BaXHbl Ans MOHMMaHUA OCOOEHHOCTEN HayyYeHus,
NPOTEKAILLErO B CTPECCOrEeHHbIX YCIOBUSX.

UccnedosaHue nposodumcs npu ¢uHaHcosoU rnoddepxku PPOU, npoekm Ne
15-06-99697

DECREASE OF c-FOS EXPRESSION IN THE RAT HIPPOCAMPAL FIELD CAl
DURING ACTIVE AVOIDANCE TASK
Bulava A.l., Grinchenko Y.V.
V.B. Shvyrkov Laboratory of Neuronal Bases of Mind, Institute of Psychology RAS,
Moscow, Russia; ai.bulava@mail.ru

Psycho-emotional stress disturbs cognitive processes such as learning and
memory, and leads to neurodegenerative changes (Kim & Diamond, 2002). It is
widely accepted that the hypothalamic-pituitary-adrenal system plays a critical role in
the stress response (eg., Swaab, 1992). Action of corticosterone in the brain are
mediated by glucocorticoid receptors (GR) and mineralocorticoid receptors (MR). The
highest MR expression was found in the hippocampal subfields CA1 and CAS.
Activation of MR in the hippocampal CAl area results in considerable excitatory
hippocampal output. Activation of GR, after acute stress, generally depresses the
CA1 hippocampal output (De Kloet et al., 1998). Chronic stress negatively correlated
with the hippocampal volume (Gilbertson et al., 2002; Teichera et al., 2012). In this
work, we studied patterns of neural activity during active avoidance task (stress-
induced learning). At the beginning, we trained animals (Long-Evans rats) to perform
food-acquisition operant behavior. Then we trained rats in two different ways: an
active avoidance task or an operant bar-pressing task. Fos protein served as a
cellular marker of neuronal activity during the second learning. Immunohistochemical
detection of Fos-positive neurons was performed in accordance to streptavidin-biotin-
peroxidase protocol. Distribution and number of Fos-positive neurons of hippocampal
subregions (CA1/CA2/CA3) was analysed. The number of Fos-positive neurons was
higher in both experimental groups than in intact rats. We have found different
involvement of hippocampal fields CA1 and CA3. Decrease in the number of c-Fos
positive neurons was found in the hippocampal field CA1 during more stressful active
avoidance learning as compared to operant learning. This study was supported by
RFBR (grant # 15-06-99697)

KNACTEPHAA OPIrAHU3AUUA KANTbBUHOAWH-UMMYHOIMNMO3UTUBHbDbIX
HEWPOHOB JOPCAIbHbIX POIroB CIMMHHOIO MO3IA KOLUKU
Bewuukuin A.A.', MepkynbeBa H.C."?, Mycuenko MN.E.*?
ldepepanbHoe rocynapcTeeHHoe GIomKeTHOe yupexaeHne Haykn MHCTUTyT
cuanonorum um. W.M. Maenosa Poccuiickol akageMun Hayk, ZAHCTUTYT
TpaHcnsaumoHHon 6uomegumumHel CMOIY, Poccna, CaHkT-MNeTepbypr.
E-mail: veschickiyalex@mail.ru

WccnegoBaHne no  pacnpedeneHunio  Kanbuun-cBssbiBatowlero  6enka
kanbbmnHamHa 28 k[a B cepom BewecTBe NoMOOCakpanbHOro oTtaena CrnHHOro
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Mo3ra npoBoAMNM Ha 5 B3pOCMnbIX KOWKaX, C WCNOMNb3oBaHMEM MeToda
MMMYHOTrMCTOXMMUYECKOro aHanunsaa.

Ha (ppoHTanbHbIX cpe3ax NOACHUYHOro otaenia ChMHHOMO Mo3ra Ha YpoBHE
cermeHToB L3-L7 B nnactmHax |l-IV ©Obina BnepsBble BbiSIBNEHa perynspHas
ynopsgodeHHasa opraHu3aums Merkux HEMPOHOB: MOAYNN pa3Mepom 268 + 23 MKM,
OpPUEHTUPOBaHHbIE MNEPrneHOMKYNSPHO KPUBU3HE JopcaribHblX poroB. PacctosiHue
MexXay Knactepamy UMMYHOMO3UTMBHBIX KIeTok coctaBngeT 158-422  mkwm.
KonnyectBo knactepoB B [JopcafibHOM pore BapbupyeT oT 3 go 6. [pynnbl
KanbObUHOMH- MMMYHOMO3UTMBHbLIX HEMPOHOB MeamanbHoW 4actu nnactuH 1-IV B
oTNn4Me OT naTepasibHbIX KNnacTepoB pasgerieHbl adddepeHTHbIMU BOSIOKHaAMM,
NpUXoasaWMMKN OT AopcanbHbiX KopelkoB. Moaynu knetok cermeHTa L4 Hanbonee
YeTKO BWAHbI Ha ropu3oHTarnbHbIX cpes3ax, caenaHHblX Ha rmybuHe 1,4-1,6 mm oOT
AopcanbHOM NOBEPXHOCTU CMMHHOrO Mo3ra. [aHHble KrnacTepbl pacnpefeneHsl B
pPOCTpO-KayAanbHOM  HanpasfneHun W npeactasnaioT  cobon  nepumoguyHo
pacronoXeHHble  KOPOTKMEe  MNOofocbl € AJSIMHHOM  OCblo,  MapannensHom
MeauornartepanbHoOn ocu Mosra. B cocTaB Kaxaoro knacrepa BXOOUT HECKOSbKO
dYy3MPOPMHbBIX UHTEPHEMPOHOB, CPEAHUN pasMep KOTOPbIX paBeH 76 £ 2 MKM.

[aHHoe wuccrnegoBaHve nokasano, YTo  KanbObWHOMH-MMMYHOMO3UTUBHbLIE
KneTkn nnactuH -1V pacnpeneneHbl HEFOMOreHHO M 0Opa3yloT TPEXMEPHYK CETb.
Jlokanusaumsa, pasmep M YMCNO KNacTepoB KanbOVHAMHOBLIX KMNETOK JopcarbHbIX
POroB MNO3BOMAKT NPEeaNnoNoXUTb, YTO 3TU PYNMbl HEMPOHOB NnacTuH II-IV moryT
UMEeTb CBA3M C AepMaToMamMmn 3aHUX KOHEYHOCTEN U ABNATBLCS NIeMEHTaMm KOXHOM
COMaTOTONMMYECKOM opraHnsauum B gopcarnbHbix porax. MHTepHenpoHs! nnactuH -1l
OTBEYalT 3a WHTEerpauuio pasHoOMOganbHOM COMAaTOCEHCOPHOM UHopMaLmm
(Yasaka et al., 2010). Takum obpasom, nonaraem, YTO BbISIBIEHHbIE MOAYNM MOTyT
OblTb O4HOM N3 OCHOB CEHCOMOTOPHOW UHTErpaLmm Ha ypoBHE CMMHHOIO MO3ra.

UccnedosaHusi npoeedeHbl ¢ ucriofib3ogaHueM obopydosaHusi PecypcHoz20
ueHmpa MOMEeKyNSapHbIX U KIemoyYHbix mexHonoaut CaHkm-llemepbypackoz2o
eocydapcmeeHHo20 yHusepcumema (PL| PMuKT Cr16I'Y). Paboma ebinosiHeHa rpu
nodoepxxke epaHma PH® Ne 14-15-00788.

CLUSTERED ORGANIZATION OF THE CALBINDIN IMMUNOPOSITIVE
NEURONS IN CAT SPINAL CORD DORSAL HORNS
Veshchitskii A.A.}, Merkulyeva N.S.*? Musienko P.E.*?

'paviov Institute of Physiology RAS; “Institute of Translational Biomedicine, State
University, Russia, Saint-Petersburg. E-mail: veschickiyalex@mail.ru

The research of the calcium-binding protein calbindin 28 kDa distribution in the
gray matter of the lumbosacral spinal cord was performed on 5 adult cats using
immunohistochemical analysis method.

We first identified that frontal slices at the L3-L7 level had regularly ordered
organization of small neurons. These neurons formed 3-6 clusters of immunopositive
cells distributed in laminae II-IV and oriented perpendicular to the curvature of the
dorsal horn. Intercluster distance varied from 158 to 422 ym. The clusters size was
268 + 23 um. Medial neuronal clusters, but not lateral ones, were separated by
afferent fibers from dorsal roots. The L4 clusters were visualized more clearly at the
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horizontal sections (depths of 1.4-1.6 mm from the pial surface). The clusters were
generally organized in a rostro-caudal direction. Each cluster includes several
fusiform neurons. The size of the neurons was 76 + 2 um.

The research showed that the calbindin-immunopositive fusiform cells in
laminae IlI-1ll were distributed non-homogenously and are organized into a 3-
dimensional network. The location, size and numbers of these clusters allow
proposing that the calbindin-clusters observed in laminae IlI-Ill may correspond to
hindlimb dermatomes and dorsal horn cutaneous somatotopic organization.
Interneurons of laminae 1lI-11l are responsible for the integration of different modalities
somatosensory information (Yasaka et al., 2010). In this case, one functional role of
these cells may be a multisensory integration.

This study was supported by RSF grant No. 14-15-00788 and RFBR grant No.
16-04-01791 A. The research is provided using equipment of the Center for
Molecular and Cell Technologies, Research Park, St. Petersburg State University.

HEWPOHbI CYBTANAMUYECKOIO AAPA MEHAIOT AKTUBHOCTb MNPU
OCYLLECTBJIEHUM TOPMO3HOIO KOHTPONA 3A0EPXXAHHbIX PEAKLIUA B
MOLOEJIN «<AKTUBHOI'O BbIBOPA» LEHHOCTU NOOKPEMJIEHUA Y ABYX
PA3JIMYHbLIX TPYNMN XKUBOTHbIX
l0.A. N'epacumoBa, E.I. Kynewosa, B.B. CugopuHa, I.X. MepxaHoBa
MBH[ n HO®, nabopaTtopus yCnoBHbIX pediekcoB 1 hn3nonormm nosBeaeHus, r.
MockBa, Poccus

B nccnegoBaHnn uMnynibCMBHOIO Y CAMOKOHTPOSTIMPYEMOrO NOBEAEHNSA BaXXHbIM
ABNSAETCA BOMPOC O HEWPOHHbIX MeXaHu3Max, u4epe3 KOTopble peanusyeTcs
TOPMO3HbLIN  KOHTPONb Mpu  3agepXaHHblix peakumsax. OgHUM K3 y4acCTHWUKOB
HEMPOHHON CEeTW, CBA3AHHOW C perynsumen NPou3sBOSIbHbLIX OBUMXEHUN, SBNAETCSH
cybTtanamuyeckoe agpo (Mink, 1996). Cy6ranamunyeckoe sagpo (STH) Bxogut B
KoMnnekc ©OasanbHbIX s4ep rONOBHOrO Mo3ra M nonyvaetT npoekuuu, Kak oT
MOTOPHBIX, TaK U OT (PpOHTarnbHbIX 06racTen Kopbl B COCTaBe «CyneprnpsaMoro nyTm»
(hyperdirect pathway, Nambu et al., 2002; Baunez and Lardeux, 2011).
Mukpoctumynaumusa cybtanammyeckoro sapa (Deep Brain Stimulation) Bbi3biBaeT He
TOMBKO yny4ylleHne MOTOPUKM Yy NAUUEHTOB C MNapKMHCOHU3MOM, HO U U3MEHEHUS B
KOrHUTUBHOW cchepe, nposasneHne nmnynecnsHoctn (Kuhn et al., 2005; J Bastin et al,
2014). B uccnepoBaHusax Ha obesbsiHax ObINO MoKa3aHo, YTO YacToTa CramnkoB Y
HenpoHoB STH mMeHsieTCs He TOMbKO NpU NOAroTOBKE MOTOPHOrO OTBETA, HO U Mpu
nonyyeHmn nogkpennexus (Espinosa-Parrilla et al, 2015). B HacTosiLee Bpems ponb
HenpoHoB STH B perynsiumm pasHbiX TUNOB NOBEAEHUS HEACHA.

Llenbto Hawero wuccrnenoBaHus Oblnl CpaBHUTENbHLIA  aHanuM3 akTUBHOCTU
HeMpoHOB STH y XMBOTHbIX C UMMNYNbCUBHBLIM Y CAMOKOHTPONMPYyeMbIM NOBEAEHNEM
B ycroBusix Bblbopa LeHHOCTW noakpennenus. iccnegosaHue 6b1no npoBeaeHo Ha 5
KOWKaxXx C WCMNONb30BaHMEM MOLENN «aKTUBHOrMO Bblibopa» noakpensieHus
(MepxaHoBa u bepr, 1991). XXuBoTHbIM npeanarancs BbIOOP: HaXaTb Ha negarnb B
TeyeHWe nepBblX 3 CeKyHA Mocne BKMIOYEHWUS YCMOBHOIMO curHana (cseta) u
Nnofy4ynMTb MaroueHHoe noakpenneHne (xnebo-msicHasg cMmecb) UM COBEPLUUTb
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Ha)kaTue Ha neganb B nepuod ¢ 3,1 cekyHabl no 11,0 cekyHay v nony4ntb Gonee
LeHHoe nogkpenneHue (Msico). Mo npegnoyvteHnto Boibopa KowKamu KOPOTKO- WU
ANUHHONATEHTHBIX peakunin Obinn  chopMupoBaHbl ABE  TPyMnbl  XUBOTHbIX:
«UMMNYNbCUBHAA» N «CaMOKOHTponbHas» (t-test). Y cBoGOAHONOABMKHBIX XXMBOTHbBIX
BO BpeMsi TECTUPOBAHUSA PErucTpupoBasniv MyrbTUKNETOYHYIO aKTUBHOCTb M3 STH.
AHanM3 NepucTUMysbHbIX rMCTOrpaMm HenpoHoB STH nokasarn, YTo Yy KMBOTHBbIX,
OTHECEHHbIX K Tpynne «CaMOKOHTPOSIbHbIX», YacTtoTa paspsgoB HewpoHoB STH
(HOpMMpOBaHHasa Ha MX YacToTy B (DOHOBbLIN Nepuon A0 Hadvana npobbl) B nepuoa
NOArOTOBKM K HaXaTWUo Ha nefanb Bblle, YeM Y XMBOTHbIX U3 «MMMYSNIbCUBHOM»
rpynnbl. Y XXMBOTHbIX C «CaMOKOHTponem» Habnganucb HEWPOHbl, KOTOpble
aKTMBMPOBAIIMCb NMPU NOJSTYYEHUN BbICOKOLIEHHOrO MOAKPENSIeHUs, a npu nosyyeHnm
HU3KOLIEHHONO MX aKTMBHOCTb CHWXanacb. B rpynne «MMnynbCUBHBIX» XXMBOTHbIX
HenpoHbl STH akTmBMpoBanucb B Mepuod OXMAAHWA W MNOSyYeHUs Kak Xxnebo-
MSICHOW CMecCu, TaK U MAca.

[MonyyeHHble  OaHHble  CBUMAETENLCTBYWOT O  TOM, 4YTO  HEWpPOHbI
cybTanamuyeckoro sapa BKMAOYEHbl B HEMPOHHbIE CETU OLEHKU NOAKPEnsieHus, U, B
TO Xe BpeMsi, y4acCTBYIOT B OCYLLUECTBIEHUN TOPMO3HOIO KOHTPONA 3afepXXaHHbIX
peakuumn y XXUBOTHbIX, HALENeHHbIX Ha NofyyYyeHne LLEHHOro nogKpensieHus.

SUBTHALAMIC NEURONS CHANGE THEIR ACTIVITY DURING INHIBITORY
CONTROL OVER DELAYED REACTIONS IN THE "ACTIVE CHOICE" OF
REWARD MODEL IN TWO DIFFERENT GROUPS OF ANIMALS
Yu.A. Gerasimova, E.P. Kuleshova, V.V. Sidorina, G.Kh. Merzhanova
IHNA, Moscow, Russia

Neuronal mechanisms of inhibitory control of delayed reactions are an important
question in impulsive and self-control behavior study. The subthalamic nucleus is
involved in the neuronal net that regulates voluntary movements (Mink, 1996). It
belongs to the basal ganglia and receive projections from motor and frontal parts of
the cortex via hyperdirect pathway (Nambu et al., 2002; Baunez and Lardeux, 2011).
A deep brain stimulation of the subthalamic nucleus cause a motor improvement in
Parkinson patients and cognitive changes as well such as high impulsivity (Kuhn et
al.,, 2005; J Bastin et al, 2014). Espinosa-Parrilla and al. in 2015 in studies on
monkeys showed that subthalamic spike frequency changes during preparation of a
motor response and as well during reward receiving (Espinosa-Parrilla et al, 2015).
Nowadays an subthalamic neurons involvement in regulation of in different types of
behavior is unclear.

In present work we made a comparative analysis of subthalamic neurons
activity in two groups of animals in terms of choice of different rewards. We used the
model of "active choice" of reward in 5 cats (Merzhanova, Berg, 19991). An animal
could press a pedal during the first three seconds after a cue and receive low quality
reward (bread-meat mixture) or hold on and press the pedal during a period from 3,1
s to 11,0 s and receive a high-quality reward (meat). Two groups of animals were
formed: those who preferred short-latent period reactions we called "impulsive",
those who preferred long-latent period reactions we called "self-control" (t-test). We
recorded multineuronal activity from the subthalamic nucleus during testing of free

74



International School
The latest developments in fundamental and applied neuroscience and psychology
Sudak, Crimea, Russia, June 1-4, 2016

moving animals. Peristimulus histograms' analysis of the subthalamic neurons
showed that in "self-control" animals the subthalamic neurons' spikes frequency
(normalized to their background frequency) during preparation to pedal pressing is
higher than in "impulsive" group. We recorded neurons in the group of "self-control"
animals that had activated during high-quality reward receiving and had been
inhibited during receiving of low-quality reward. In the "impulsive" group the
subthalamic neurons activated during the period of anticipation and receiving of
bread-meat mixture and meat.

The received data shows that subthalamic neurons are included in the neuronal
nets of reward evaluation and in the same time they are involved in inhibitory control
of delayed responses in animals that aim at obtaining valuable reinforcement.

NoNnoBON AUMOP®U3M PA3MEPOB TEJIA Y OETEN KAK MAPKEP YPOBHH
AHTPOINOIreEHHOIo CTPECCA
Nop6aueBa A.K., ®epgotoBa T.K.
MI'Y umern JIOMOHOCOBA, HAW n Mysein aHTpononoruu, Mockea, Poccus

Monoson agumopcpmam pasmepos Tena (M) —  xpecTtomMaTUnHbIN
BGuonornyeckuin akT, Bbipaxawwunca B OonblIeEM pasBUTMM pa3MepoB Tena, He
CBSAI3@HHbIX C XXMPOOTIIOXEHMNEM, Yy NMPeAcTaBUTENEN MYXCKOro rnona BHyTpu nobon
BbIOOPKN UNU rpynnbl HA BCEM MNPOTSXKEHUUM OHTOreHesa OT POXAEHUS OO CMEpPTW.
BenuunHa T He aBnseTca BHYTPUrPYNnOBOW KOHCTAHTOM W WU3MEHHAETCA BO
BpeEMEHN Ha (POHE WU3MEHEHUSA YPOBHS aHTPOMOreHHOM Harpyskn, B TOM 4ucne
coumaribHO-3KOHOMUYECKNX (DaKTOPOB, Ha KOTOpble 0Oonee 3KOYYBCTBUTESbHLIN
MY>XCKOM OpraHu3mMm pearmpyeTt ObicTpee >xeHckoro. ABTopammn Ha 6ase OBLLIMPHBbIX
COBCTBEHHbIX W MNPUBMEYEHHbLIX apXMBHbIX W NUTEpaTypHbIX MaTepuanoB no
MOCKOBCKMM W POCCUACKMM  OEeTsSIM  NpoaHanu3MpoBaHa BpPEMEHHass W
NPOCTPaHCTBEHHaA AuHaMuka nokasatensa [1[1 pasmepoB Tena Ha BO3PACTHOM
WHTepBane oT poXaeHus Ao 17 neT 3a HecKONbKo nocrnegHux gecatunetun. Ons
HOBOPOXAEHHbIX MOCKBbI, 06Len YncneHHoCcTbo okorno 10 ThiC.YenoBeK, NnokasaHa
BpemMeHHas TeHAaeHumnsa ysenudeHuwe [ no anuHe Tena 3a 60-neTHWn nepuopg C
1950-x no 2010-e B co4yeTaHMM C NPOTMBOMOJSIOKHOM TEHAEHUMEN HEKOTOPOro
ymeHbweHna [1 no macce Tena. AHanuM3 nNPOCTPAHCTBEHHbIX Bapwauuni [1[
pa3MepoB Tena HOBOPOXAEHHbLIX, NPOBEAEHHbIM Ha MaTepuanax no usnyeckomy
pa3BuTuo HoBopoxaeHHbix CCCP 1970x, 63 BbIGOpKM 06LEN YNCITEHHOCTBIO OKOMO
70 TbIiC,4ENOBEK, HE BbLIABNAET HBHOM CUCTEMHOW CBA3M MokKasatena cC
aHTpPOMOreHHbIM (pakTopoMm, B Hawem cnyyae cTteneHblo ypbaHusauum MecTa
Xutenbctea. [ina geteun rpyaHoro Bo3pacta Mmeranonuca MockBbl U MOAMOCKOBHOIO
ropoga banawwuxa npu cpaBHeHun guHamukn N AnvHbl Tena Ha uHTepeBane 1-12
MecCsueB Ha ypOBHE TeHAEeHUMM BbisiBrieHbl 6Gonee BbICOKME Mokasatenu ans
MrnageHueB Meranonuca Ha ¢oHe 60nee BbICOKOrO YPOBHSI a@HTPOMOreHHOM
Harpy3ku. AHann3 BpeMeHHON OMHaMUKN YPOBHS MOJSIOBbLIX PA3fIYnMin COMaTUYECKMX
pa3MepoB Y MOCKOBCKMX AeTen U nogpocTKoB Ha npoTskeHun 1960x-1990x rogos
BbIIBNSIET Oonee siBHble TEHAEHUMM ONs HEKOTOPbIX Mokasatenen. Tak, nonosble
pasnMuusa no LMpUMHE Tasa MMEKT MpaKTUYeckn Ha BceM uHTepBane 8-17 net
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oTpuuaTenbHble 3HavyeHus ong Bbibopok 1960x, 1970x n 1980x rogos 3a cyeT TOro,
YTO WMpMHA Tas3a y AeBOYeK Bonblue BENMYMHbI pa3mepa y ManbdmnkoB. OgHako ans
BbI6opkn 1990-x OHM KONEBNIOTCS BOKPYr HYNEBOW OTMETKN, U Ans Bo3pactoB 8-10 u
14-17 neT uMeKT Jaxe MNONOXUTENbHbIE 3HAYeHus. JTO crneactene OO6bLEKTUBHO
CYLLECTBYIOLLEN TEHOEHUMN 3MNOXaribHOro CYXXEHUS MonepeyvHbiX pas3MepoB Tasa,
OTMeYyaeMoun B nocrnegHve AecaTuneTus y AeBOYeK N OeBYLIEK B pasHbIX permoHax
Poccun. Obpawaet Ha cebs BHMMaHue Bonblias BenMyYMHa NosioBbIX pasnuymi no
YPOBHIO MOOKOXHOIO XMPOOTNOXeHus y geten 1970-x cpaBHUTENLHO C MNPOYMMMU
rogammn obcnefoBaHusi, 0COBEHHO ANsa AeBoYek nepunydbeptaTtHoro Bo3pacrta 12-17
net. 310 NpmMBOAUT M K Bonee BbicOkMM nokasatenam [ no macce Tena, cBA3aHHON
C XuUpooTnoxeHmem, B Bblbopke 1970-x, ocobeHHo B 13-14 net. B 1960-x
cpaBHuTenbHO ¢ 1980-m MeHblwe Obinn nokasaTtenu nosioBoro gumopduama no
YPOBHIO AuHamomMmeTpun ansa geten 15-17 net: sBugumo, B 1960-e oeBOYKM cTapLuero
Bo3pacTa Benu 6onee akTuBHbIN 0bpa3s xm3Hu, yem B 1980-e n, Kak cneacrteue,
MeHbLUe YyCTynanu manbynkam rno nokasarensam AMHamMoMeTpuun.

SEXUAL DIMORPHISM OF CHILDREN BODY DIMENTIONS AS THE MARKER
OF THE LEVEL OF THE ANTHROPOGENIC STRESS
Gorbacheva A K., Fedotova T.K.

Lomonosov MSU, Science Research Institute and Museum of Anthropology,
Moscow, Russia

Sexual dimorphism (SD) of the body dimensions is a well known biological fact,
resulting in the higher development of body dimension, not correlated with adiposity,
in males inside any group, through the whole ontogenesis from birth to death. The
level of SD is not an intragroup constant and changes in time against the background
of the anthropogenic stress dynamics, including changes in socio-economic factors,
to which more ecosensitive male organism reacts faster than the female one. The
authors on the base of the vast personal and enlisted archives and literary data on
Moscow and Russian children analyzed the secular and spatial dynamics of the SD
of body dimensions through the age interval from birth to 17 years through the last
several decades. Moscow newborn, total number about 10 000 persons, show the
tendency of the increase of the SD of the body length through 60-year period from
1950™ till 2010™ combined with the opposite tendency of some decrease of SD of the
body mass. The analysis of the spatial variations of SD of the newborn body
dimensions on the base of data on the physical development of the newborn of the
USSR of 1970™, 63 samples, the total number about 70000 persons, doesn't reveal
any significant systematic correlation with the anthropogenic factor, here the
urbanization level of the residence place. The Moscow megalopolis infants compared
to the infants of small Moscow satellite-city Balashikha have the tendency to the
higher levels of SD of body length against the background of the higher level of
anthropogenic pressure. The analysis of secular dynamics of the level of sexual
differences of somatic traits of Moscow children and teenagers through 1960-1990™
reveals more obvious tendencies. Thus, sexual differences of the pelvic width
through the whole 8-17-year interval have negative meanings for the samples of
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1960™, 1970™, 1980™ as the pelvic width of the girls is bigger than that of the boys.
While in the sample of 1990™ they fluctuate near zero level and have even positive
meanings for the 8-10 and 14-17 ages, which is the consequence of the objective
longterm secular tendency of the decrease of the pelvic width of the girls, fixed in the
different regions of Russia. The bigger level of sexual differences of the skinfolds of
children of 1970" is registered, especially for the 12-17 age, as compared to 1960",
1980™, 1990th. This results in the higher sexual dimorphism levels of the body mass,
correlated with the adiposity development, especially in 13-14 age. The levels of
sexual dimorphism of dynamometry used to be less in children aged 15-17 in the
1960"™ as compared to the 1980", probably teenage girls of the 1960" led more
active way of life as compared to the 1980™ and were less inferior to the boys in
dynamometry indices.

BIIMAHWUE MOHOB MAPIAHLA HA CKOPOCTb AbIXAHUA MUTOXOHAPUA U
BbIXO4 NOHOB KAJITUA N3 9PUTPOLIUTOB KPbIC
MNop6aueBa O.C.', Xmunb H.B.'*, FoHuapeHko M.C., TkaueHko A.U.2,
Kopo6eitnnkosa M.O."?, Benocnyauesa H.B.", Muponosa I.4.'*?
ldenepanbHoe rocynapcTBeHHoe GlomKeTHOe yupexaeHne Haykn MHCTUTYT
TeopeTNYECKON N akcnepumeHTansHon 6uodpuamkun PAH, MywmrHo, MockoBckas
obnacTb, Poccus; helgalll@mail.ru; 2IMywmHCKNiA rocy1apCTBEHHBIN €CTECTBEHHO-
Hay4HbIN MHCTUTYT, MNywmnHo, MockoBckasi obnacTtb, Poccus; 3Xapb|<0|30|<vu7|
HauunoHanbHbIM yHUBepcuteT um. B.H. KapasuHa, XapbkoB, YkpanHa

MapraHeL, sBnseTca OAHMM U3 MUKPOSMIEMEHTOB, KOTOpPble MOAYNMPYOT
MHOrne npouecchbl B KreTke. B MUTOXOHAPUAX PErucTpupyroTca BbICOKUE YPOBHU
Mn%*, Tak Kak MWUTOXOHApWarbHasi CynepokcuaaucMmyTasa comepxut Mn* B
KayecTBe kodpakTopa. [pn ero geduumte HabnogaeTca yanmHeHNEe MUTOXOHOPUN U
HapylweHne npaBUIbHONW OpUEHTaUMM WX KPUCT, YTO He MOXeT He oKasblBaTb
BNUSHWE Ha PYHKUNOHANbHOE COCTOSIHUE MUTOXOHAPWMN.

BnuaHne wnoHoB MapraHua Ha QYHKUMIO MWUTOXOHOPWArbHbIX WU ApYrnx
Buornornyecknx membpaH, obecnedmBaronX LENOCTHOCTb KNETKU, ee perynsaumio un
BpeMs >XU3HW, ele Mano usyyeHo. Llenbio paboTbl ABASANOCHL wccriegoBaHue
BNUSHUS MapraHua Ha CONpPsXXEHHOe [AblXxaHue MUTOXOHAPWUA neyeHn un paboTty
CMCTEeMbl TpaHCnopTa Kanusa B MeMbpaHax apuTpPOLUTOB KpPbIC.

MNMokasaHo, 4YTO MapraHey nposiBNseT B OUONOrMYecKnx Moaensx OBOSKUN
abcpekT. Ero Huskme koHueHTpaumm (1-107 — 3:10"° M) MHMMBUPYIOT BbIXOZ Kanus u3
SpUTPOLUTOB, YTO MOXeT ObiTb MCMOMb30BaHO AN NpefoTBpalleHus nu3uca
apuTpoLMTOB. B BbICOKMX KOHUEHTpauusx (10— 10°M) mapraveu akTusupyet
BbIXOA Kanus 13 s3puTpoumnToB, MHIMBUPYS Npy 3TOM BarMHOMULUNH-CTUMYNUPYEMbIN
BbIXOA4 WMOHa M3 apuTpoumnToB. [locnegHee ykasbiBaeT Ha BNUsSHWE MapraHua Ha
PU3NKO-XMMHUYeCckme cBoncTtea MembpaH. Huskme KoHUeHTpaumm xropuaa mapraHua
He BMUSAIOT Ha NapameTpbl AblxaHus 1 ochopnnnmpoBaHus MUTOXOHAPUNA MEeYeHn
KpbIC, B TO BPEMS Kak BbICOKME KOHLeHTpauun (10— 10" M) nHrbumpytoT cuHTes
ATO.

77


mailto:helga111@mail.ru

International School
The latest developments in fundamental and applied neuroscience and psychology
Sudak, Crimea, Russia, June 1-4, 2016

Takum o6pa3oM, MOHbI MapraHua OKa3blBalOT Kak MOMOXUTENbHOE, TaK U
TOKCMYECKOoe [OEWCTBME Ha BbIXOO Kanusa M3 9pUTPOLMTOB, B 3aBUCUMOCTM OT
MCNOMNb3yeMON KOHLEHTpaumn. OTO ykasbiBaeT Ha TO, YTO COAEPXaHMe mMapraHua B
KneTke MMeeT KOHLUEHTPaLUNOHHbIE rPpaHuULbl, KOTOpble HEOHXOAMMbI OPraHn3my.

Paboma noddepxxaHa epaHmom [lpasumenbcmea P® Ne14.z50.31.0028,
epaHmom Poccutickoeo Hay4yHo20 ¢poHOa Ne16-15-00157 u epaHmom PO DU Ne16-
04-00692a.

THE EFFECTS OF MANGANESE IONS ON THE RESPIRATION RATE OF
MITOCHONDRIA AND OUTPUT OF POTASSIUM IONS FROM RAT
ERYTHROCYTES
Gorbacheva 0.S.}, Khmil N.V.23, Goncharenko M.S.3, Tkachenko A.1.3,
Korobeynikova M.0.}?, Belosludtseva N.V."?, Mironova G.D.}?

!Institute of Theoretical and Experimental Biophysics, Pushchino, Russian Federation
’Pushchino State Institute of Natural Sciences, Pushchino, Russian Federation
3V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

Manganese is one of the microelements that modulate the multiple processes
in the cell. In mitochondria, high levels of Mn?* are registered, since the ion is a
cofactor of mitochondrial superoxide dismutase. The deficiency of the ion leads to an
elongation of mitochondria and a disruption of the required location of mitochondrial
cristae that can affect the functional state of mitochondria.

The effects of manganese ions on the functioning of mitochondrial and other
biological membranes provided the integrity of the cell, its regulation and lifetime, are
still poor understood. The aim of the work was to study the influence of manganese
ions on the coupled respiration of rat liver mitochondria and the operation of the
transport system of potassium ions of the plasmatic membranes of red blood cells of
rats.

It has been shown that manganese chloride possesses a dual effect on the
biological processes. Low concentrations of MnCl, (1-107 — 3-:10° M) inhibit the rate
of K" efflux from rat erythrocytes, and this can be used in order to prevent the lyses of
red blood cells. Conversely, high concentrations of MnCl, (1-10* — 1-10 M) activate
the rate of K™ efflux from erythrocytes, but inhibit the valinomycin-stimulated release
of the ion from cells. The latter indicates the effect of manganese chloride on the
physical and chemical properties of biological membranes. Low concentrations of
manganese chloride have no effect on mitochondrial respiration and oxidative
phosphorylation of rat liver mitochondria, while its high concentrations (10 — 10 M)
possess an uncoupling effect on mitochondrial respiration, i.e. inhibit ATP synthesis
in mitochondria.

Thus, the manganese ions have both positive and toxic effects on the output
of potassium ions from erythrocytes depending on the concentration used. This
indicates that the levels of manganese in the cell have scopes that are required for
normal organism functioning.
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This work was supported by a grant from the Government of the Russian
Federation Ne14.250.31.0028, a grant from the Russian Scientific Foundation Ne16-
15-00157, and a grant from the Russian Foundation for Basic Research Ne16-04-
00692a.

XAPAKTEPUCTUKA 3HAYEHWI CMEKTPANIbHON MOLLIHOCTU
BUO3NEKTPUYECKOU AKTUBHOCTU TONTOBHOIO MO3IA Y XXEHLLUMUH
MOXXUNOro BO3PACTA C BbICOKUM YPOBHEM JIMYHOCTHOM
TPEBOXHOCTW*

DOxoc K0.C., lepsabuHa U.H., Kapayuw A.B., Bonbwesunauesa U.J1.
NHCTUTYT Meamko-6muonornyecknx nccnegoanum CesepHoro (ApKTUYECKOro)
denepansHoro yHmsepcuteta umeHn M.B. JlomoHocoBa, . ApxaHrenbCk.
i.deryabina@narfu.ru

TpeBOXHOCTb MO AaHHbIM MHOTMX WCCNeOBaHU ABNSETCA NPeaBEeCTHUKOM
HEKOTOPbIX MCUXMYECKUX WU CcOoMaTU4eckux 3aboneBaHwn, 4TO onpeaenset
HeobXoOMMOCTb €€ [OWarHOCTUKM Ha paHHWX 3Tanax, [0 MOSABMEeHUS NepBbiX
cumnTomoB GonesHn. B pesynbTate MHOMMX WCCNeAOBaHWMMA BbISIBMIEHO, 4TO
aneKTpo3Huedanorpaduyeckue nokasatenu SABASIOTCH XOPOLIMMW UHOUKaATOpaMu
TPEBOXHOCTMW.

B uccnepoBanun npuHumanu ydactme 50 npakTUYeckn 300pOBbIX XKEHLUMH B
Bo3dpacte oT 60 go 75 neT, C BbICOKMM U HOPMasibHbIM YPOBHEM JIMYHOCTHOM
TpeBoXHocTK (JIT), noCcTOsSIHHO npoXuarwmx B ycnosusx Cesepa. Bce XeHWUHbI
ObINn pasgeneHbl Ha ABe rpynnbl B 3aBUCMMOCTU OT YPOBHSI TPEBOXHOCTU. [NepByto
rpynny coctaBunm 16 XEHWMH C HU3KUM U CpeaHUM (HOpMarbHbIM) YPOBHEM
TPEBOXHOCTU, BTOPYK — 35 XEHLUMH C BbICOKMM ypoBHeM JIT. [na komnnekcHomn
OLEHKWN YPOBHSA U CTPYKTYpbl JIT MCnonb3oBanu UHTErpaTUBHbLIN TECT TPEBOXHOCTH,
roe  oueHvMBanu  3MOUMOHArbHbIA - ANCKOMMOPT, AaCTEHMYECKMN  KOMMOHEHT,
GoBNYECKNA KOMMOHEHT, TPEBOXHYHK OLIEHKY MEPCMNEKTMB M coumanbHble peakuun
3aWwnTbl. Bro3anNeKTpnyeckylto akTMBHOCTb [OMOBHOMO MO3ra pernctpupoBani,
ncnonb3ya 128-mu kaHanbHyto cuctemy GES-300 (CLUA) co wnemom GSN. [Ons
aHanusa ncnonb3oBanu 16 ctaHaapTHbIX OTBEAEHWI, BbIOpAHHbLIX B COOTBETCTBUMN C
mMexgyHapoaHon cxemon «10-20». Mo Bcem gnanasoHam 4acToT Gbina paccumTaHa
abcontoTHaga cnekTpanbHas mowHocte ACM.

Mpwn cpaBHeHnn ACM putmoB O3l Gbinn BbisiBNeHbl 60ree BbICOKME 3HAYEHUS
Y OKEeHWMH C BblcokuM ypoBHem JIT. [loBbiweHve [OenbTa-akTUBHOCTU
3aperncTpupoBaHo B nepegHe-nobHon obnactu (Fp1, Fp2), a Takke B nepegHunx
(Fp1, Fp2) nobHbix OTBEOAEHUAX OTMEYEHbl CTAaTUCTUYECKM 3HAYUMblE pasnuyus
TeTa-ananasoHa. BbiCOkMe 3Ha4eHnsa cnekTparbHOM MOLIHOCTU AenbTa-auManasoHa
MOryT BbICTynaTb KoppensTamu NoBbILEHHOW TPeBOXHOCTKU. [MoBbilweHne anbda-1
aKTUBHOCTU BbIPAXEHO Y KEHLUMH NepBON rpynnbl B NOOHbIX, NpaBoOM TEMEHHON U
npaBon 3aTblloyHOW obnactax (Fp1, Fp2, P4, O2), B T0 Bpems Kak anbga-2
aKTUBHOCTU — B nepegHe-nobHon obnactu cnesa. lNpu aHanuse 33l beta-1
AnanasoHa BbISIBIEHO, 4TO B JieBoM nobHom obnactu nokasatenn ACM
CTaTUCTUYECKN 3HAYMMO Bblle Yy 0bcrefyemMblX XEHLWWUH C BbICOKMM ypoBHeM J1T.
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3apernctpmpoBaHbl CTaTUCTUYECKN 3HAYMMO BbicokMe nokasatenn ACM 6Geta-2
AnanasoHa B NOOHbIX obnactax. [lonyyeHHble B Xo4e WCCRNeAoBaHUs AaHHble
NOATBEPXOAOT CBA3b TPEBOXHOCTM C akTUBaLMen NobHbIX JONEN rofoBHOMO Mo3ra.
Bbicokaga MowHoCTb anbca-1 guanasoHa B nNpaBoM nonywapun obycnosneHa
NPaBOCTOPOHHEN aKTUBaUMWN NepeaHe-cpeaHnX OTAENOB KOpbl BO BPEMS TPEBOMU U
nokasblBaeT, YTo nameHeHmns 33 Npu TPeBOXHO-POOBUYECKMX COCTOSIHUSAX CriyKaT
NposiBNiEHMEM OTpuUaTENbHbIX AMOLMOHANbHbBIX PeaKL WM.

*UccrnedoesaHue 8bINOIHEHO 8 paMKax MPOeKmHoU Yacmu 20cy0apcmeeHH020
3a0aHusi 8 chepe Hay4yHou OessimesibHocmu MuHucmepcmea obpasoeaHusi U HayKu
P® Ha 2014-2016 2e., Ne 2025 CesepHomy (Apkmu4yeckomy) ¢pedeparibHOMy
yHuUsepcumemy umeHu M.B. JlomoHocos8a.

THE CHARACTERISTIC OF SPECTRAL POWER OF BRAIN BIOELECTRICAL
ACTIVITY IN ELDERLY WOMEN WITH HIGH PERSONAL ANXIETY*
Dzhos Y.S., Deryabina I.N., Kereush Y.V., Bolshevidtseva I.L.

Institute of biomedical researches of Northern (Arctic) Federal University named after
M.V. Lomonosov (NArFU), Arkhangelsk, Russia. i.deryabina@narfu.ru

Anxiety according to many researches is a harbinger of some mental and
somatic diseases, that defines need of her diagnostics at early stages, before
manifestation of the first symptoms of an illness. It is revealed that EEG parameters
are good indicators of anxiety.

The 50 almost healthy women aged 60-75 years, with the high and normal
personal anxiety (PA), who permanently resides in the North, took part in research.
All women have been divided into two groups depending on anxiety level. The first
group consists of 16 women with the low and average (normal) PA level, the second
— 35 ones with the high PA level. The brain bioelectric activity was registered, using
the 128-channel GES-300 system (the USA) with a GSN helmet. For the analysis the
16 leads according to the 10-20 international system were used. The absolute
spectral power (ASP) was calculated for all EEG-ranges.

When comparing ASP of EEG rhythms, higher values in women with the high
PA level have been revealed. Increase of delta-activity was registered in front-frontal
area, and also in forward frontal leads the statistically significant differences in theta-
range were noted. High ASP values in delta-range can be as correlates of the high
anxiety. Increase of alfa-1 activity was expressed in women of the first group in
frontal, right parietal and occipital areas, while alfa-2 activity — in front-frontal area on
the left. In the EEG analysis of beta-1 range, it was noted significant high ASP values
in the left frontal area at the women with the high PA level. Statistically significantly
high ASP values of beta-2 range in frontal areas were registered. The data obtained
during research confirm connection of anxiety with activation of frontal lobes. High
ASP of alfa-1 range in the right hemisphere is caused dextral activation of front-
average cortex regions during anxiety and shows that EEG-changes at anxious-
phobic states are the reflection of negative emotional reactions.

* This research was performed as part of the state task project in the field of
scientific activities for the Ministry of Education and Science of the Russian
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Federation for 2014-2016, Ne 2025 Northern (Arctic) Federal University named after
M.V. Lomonosov.

COOTHOLUEHUE MUKPOIMUANBbHBLIX LUTO®PEHOTUIMNOB B YEPHOU
CYBCTAHLUUUN MO3IrA CTAPbIX U MOJTIOAbIX KPbIC MNMOCJIE
MHTPAHUTPAJIbHOIO BBEAEHUA BEJIKA AIIb®A-CUHYKITEUHA
3akontokuHa E.C., TykmaueBa K.A., Ceprees B.T.
depnepanbHoe rocygapcTBeHHoe BoapkeTHOEe obpasoBaTesibHoe yupexaeHne
BbICLUEro npodyeccuoHanbHoro obpasoBaHnsa YaMypTCKUIA rOCYyAapCTBEHHbIN
yHuBepcuteT, Wxesck, Poccus; alena-immun@yandex.ru

ConocTtaBneHne AaHHbIX O COMPSHKEHHOCTUM MPOLECCOB HenpogereHepauumn u
HenpoBocnaneHus (KNYeByrd poSyib B KOTOPOM UrpardT MUKPOrAMOUMUTBLI) U
cBMOETeNnbCTB O TOM, 4YTO MHOIMME HeWpojereHepaTMBHble 3aboneBaHus
MaHUEeCTUPYIOT B CTaApPOCTU, MNO3BOSIIET MPeAnosioXnTb, 4YTO C BO3pacToM B
HEPBHOW TKaHW TMOBbLILWAETCA AaKTUBHOCTb MWKPOTIIMOLUUTOB, CEKPETUPYHOLLUX
dpakTopbl, KOTOpble NoBpeXaarT HEeWpoHbl. [N NpoOBEPKM 3TOro MNpennonoXeHus
Mbl uccnegosanu MOpPMOMYHKUNOHAmNbHbIE XapaKTEPUCTUKN  MUKPOrfIMOLMTOB Y
mMonoabix (4 Hegenu) n crtapbix (32 Hegenwu) KpbiC B YepHOM CybCTaHuuM Moa3ra
nocrie OAHOKPaTHOro CTepeoTakCUYECKOro YyHwratepanbHOro BBEAEHUS B 3Ty
obnacTtb pactBopa benka anbga-cuHyknemHa. Kak u3BecTtHo, akTMBaumst MUKPOrnm
COMPOBOXOAaeTCHA 3Ha4YUTElbHbIM U3MEHEHNEM ee MopdOnornmn, ogHako, 40 CUxX nop
He OblIO0 npeasioXeHO YHUPUUMPOBAHHOW  Knaccudukaumm  MUKPOrnmnanbHbIX
untodeHoTunos. [loaToMy, Ha npegBapuTesibHOM 3Tane uccnefoBaHusi, Mbl
paspaboTtann opurMHanbHy0 MOPEONOrMYECKY0 KnacCcuguKkaumio MUKPOriInouunToB,
npeacTaBneHHyto Yetolpbms (A, B, C, [1) OCHOBHbIMW LUTOEHOTUNAMM.

[MonyyeHHble [aHHble MokKasanu, 4YTO Yy CTapblX >XMBOTHbLIX KONMYECTBO
MUKPOrNIMOUUTOB B YepHOM cybCcTaHuuM B HOpMe M nocne BBeAeHus anbda-
CVHYyKNenHa AOO0CTOBEPHO MpEeBbIWAno TakoBOE Yy MOSOAbIX, NpUyeM cpeaun Hux
AomMuHMpoBanu knetkm ¢ C-  («peakTmBHbIM») W [O- («darounTupyrowmmy)
unTodeHoTMnoMm. Kpome TOro, TOMbKO Yy CTapbiX KpbIC nocrie BBeAdeHusa anbda-
CVYHyKNenHa Habnwganocb [JOCTOBEPHOE CHWXEHME KonunyecTBa HEWpPOHOB (-
44,3+12,4%). Y MonogblX >XMBOTHbIX B HEPBHOW TKaHM npeobnaganu KnNeTkn c
uMTopeHoTMnoM A, CBOWUCTBEHHbLIE ANA «NOKosLencs» ¢opmbl, a rnpu BBeAeHUU
anbda-CcuvHyKnenHa ysenuymeanacb nonynayus MUKporiMounToB ¢ LUTOPEHOTUNOM
B. lNockonbKky y MonoAblXx Kpbic He Habnwoganocb HenpoaereHepaumm, MOXHO
npegnonoXuTb, YTO  MUKPOMMMOUMTBI € uUMTOheHoTMnoM B  BbINOMAHSAOT
HeMmponpoTeKkTuBHblE (OYHKUMMK, Toraa kak C- u [1- umMTodeHOTMNbl OKa3biBalT Ha
HENPOHbI MoBpexjawlwee OencTene. Takmm obpasomMm, Mbl OBHapPYXunu, 4TO B
YyepHOM CyOCTaHUMM MO3ra CTapbiX J>KMBOTHbIX MOBbLIWAETCSA  KONMYECTBO
aKTUBUPOBAHHbLIX  MWKPOINMOUMTOB C  MNPEUMYLLECTBEHHbIM  AOMUHUPOBAHUEM
uuTodeHoTMNa C, OKa3blBaKLLEro Ha HENPOHDI BblpaXXE€HHbIN
HenpoaereHepaTBHbIN 3P dekT. [TonyyeHHble JaHHblIe CBUAETENLCTBYOT O TOM, YTO
BO3pacT3aBUCUMble WU3MEHEHUA COOTHOLUEHUS MUKPOrfmanbHbIX LUTOEHOTUNOB
MOTyT UrpaTb BaXXHYIO pOnb B pasBUTUN HenpoaereHepauuu.
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MICROGLIAL CYTOPHENOTYPES RATIO IN THE SUBSTANTIA NIGRA OF
YOUNG AND OLD RAT BRAINS AFTER INTRANIGRAL ALPHA-SYNUCLEIN
ADMINISTRATION
Zakolyukina E.S., Tykmacheva K.A., Sergeev V.G.

Udmurt State University, 1zhevsk, Russia; alena-immun@yandex.ru

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

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

PA3PABOTKA MANKOIro 9K30CKENETOHA C BMOJNIOMTMYECKON OGPATHON
CBA3bKO
3eneHckuit K.A.Y, Cagkos B.10.}, UBaHos O.I".}, Bonkosuukuit B.B.%, LLuryeBa

T.A.l, Tomunosckas E.C.', ApmaHoBa E.H.}, KosnoBckas U.B.

'depepanbHoe rocygapcTBeHHOe BlomKeTHOE yupexaeHne Hayku [ocyJapCTBEHHbIN

Hay4HbIN LeHTp Poccuinckon ®egepauumn — IHCTUTYT MeAMKO-61onornyeckmnx
npo6nem PAH, Mocksa, Poccust; 23A0 «HayuHbIi MHHOBALMOHHbIN
WHXUHUPUHIoBbIv LleHTp Akagemunn nHxxeHepHbIx Hayk», MockBa, Poccus;
kzelbbc@gmail.com

Mcnonb3oBaHue KocToma aKkcuarnsHoro HarpyeHus obecneynBaeT
OLHOBPEMEHHOE BKITHOYEHME B PabOTy MpakTUYeCcKMm BCeX MblweyHbIX rpynn [bapep
A.C. u gp., 1998; bapep A.C. u coast., 1972; bapep A.C. n gp., 1994; bapep A.C. n
coaBT., 1997]. Hamun Begetcs pa3paboTka MArkoro 3K30CKeneToHa, obecneymBaroLLEero
Harpy>eHve pasfinyHbIX MbILWEYHbIX FPYNM, akcuanbHYK Harpysky Ha MO3BOHOYHUK, a
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TaKKe ANEKTPUYECKYI0 CTUMYIIALMIO OTAENbHBLIX MbILL, MO cucteme obpaTHOM CBA3N OT
ak3ockenetoHa. Llenbto pgaHHOM paboTbl  SBNSANOCH  MOCTPOEHME — anroputMma
B3aMMOCBA3MN paboTbl ABYX COCTABHbIX YaCTEN 3K30CKeNeTOHa: CUCTEMbI HarpyaroLmx
3MNaCTUYECKNX TSHKEWN U SNEKTPOMUOCTUMYIISILMOHHOM CUCTEMBI.

B cucteme obpatHon cesaAsu «bnok BeBoga» n «bnok YnpaeneHnus» cobupatoT u
obpabaTbiBaloT rnokasaTenu Harpy3ok C ariacTUYHbIX TSXKEW, U nepedaroT KoMaHapl Ha
«bnok BbiBoga» gna nogaun anektpoctumynsuun. Ob6a 6noka aBTOHOMHbI M He
OrpaHN4YMBalOT  UcMbITatens B ABMXeHuAx. [Ans  paspaboTkn  anroputma
MyNbTUMOZANbHON  CTUMYNAUMM  NPOBOOUNNCE  SKCNEpUMEHTarnbHble  paboTbl:
ncnblTaTenb HageBan KOCTIOM aKCUarnbHOIMO HarpyXeHMs BMECTE C KOMMSIEKTOM
CTUMYNATOpa Ha npaBylo Hory. Harpyska HaTsSXuTens C¢ OOHOro CerMeHTa C OAHOW
CTOPOHbI CHMMarnacb, U Ha MblWLbl 3TOMO XE CEerMeHTa noAaBasiCa 3feKTPUYECKUin
CTUMYIN AN KOMNeHcaumn pasrpyski. BenvunHa Harpysku coctaBnsna 6,5 Krc Ha ogHy
CTOPOHY, MHTEHCUBHOCTb 3feKTpoMmmnoctumynaumm — 20 MA npu yactote 50 'y,

PesynbTatbl MccnegoBaHusi Mokas3anu, YTO COBMeCTHasa paboTa akcuarnbHOW
Harpy3ku 1 3MeKTPOCTUMYNALUMM MO3BOSSIOT KOPPEKTUPOBATL MOSOXEHNE OTAENbHbIX
CErMeHTOB Tena mucnbitatens. Tak, Npyu HarpyXeHun 3agHen nosepxHoctn 6egpa (6,5
Krc) n CHATOW Harpyake cnepegu npu ctumynsaumm m. Rectus femoris ¢ UHTEHCUBHOCTBIO
20 MA (nepepgHsast noBepxHOCTb ©Oedpa) Harpyska Ha 3agHen cTopoHe 6egpa
Bo3pactaet Ha 0,05 krc n Ha 0,5 Krc cHwkaeTca Ha nepefHen. [Npu HarpyxeHun
nepegHen nosepxHoct 6Gegpa (6,5 Krc) W CHATOM  Harpyske cs3aguv Mpu
SMNEKTPOMUOCTUMYNAUMM  3adHE noBepxHocTM ©Geagpa (mm. Biceps femoris n
Semitendinosus) 6bIN0 3aperMcTpMpoBaHO yBENUYEHME Harpy3kn Ha nepegHen CToOpoHe
6egpa (0,95 krc) n ee cHwkeHne — Ha 3agHen (0,825 krc). JanbHenwune paboThbl
HanpasrieHbl HA TaPUPOBKY TEH304aTYMKOB M aMnnunTya, CTUMYNAUMM Ans onpegeneHns
ONTMMarnbHbIX 3HAa4YEHNIN, HEOOXOANMbBIX 4151 KOPPEKLMM NO3bI.

Paboma noddepxaHa npoepammoul [Npe3uduyma PAH Ne [.31. "AkmyarbHbie
npobriembl pobomomexHuku" u epaHmom PODOU u OPU-m (npoekm Ne 16-29-08320).

DEVELOPMENT OF SOFT EXOSKELETON WITH BIOLOGICAL FEEDBACK
Zelenskiy K.A.Y, Sadkov V.Y.}, Ivanov O.G.%, Volkovitskiy V.V.2, Shigueva T.A.,
Tomilovskaya E.S.!, Yarmanova E.N.}, Kozlovskaya I.B."

'RF SSC - Institute of biomedical problems RAS, Moscow, Russia; 2JSC «Scientific
Innovation Engineering Centre of Academy of Engineering Science», Moscow,
Russia; e-mail: kzelbbc@gmail.com

The use if axial loading suit provides simultaneous engagement of almost all
muscle groups in work [Barer A.S. et al., 1998; Barer A.S. et al., 1972; Barer A.S. et
al., 1994; Barer A.S. et al.,, 1997]. We are developing a soft exoskeleton which
should provide different muscle group loading, spinal axial loading as well as a
separate muscle group electrical stimulation by the biological feedback system of
exoskeleton. The purpose of this work was to build an intercommunication algorithm
for work of two composite parts of exoskeleton: elastic loading tension bars system
and electromiostimulation system.

“Input Unit” and “Control Unit” of feedback system gather and process the
loading measure from elastic tension bars and pass the commands to “Output Unit”
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for electrostimulation delivery. Both units are self-contained and do not restrict
subject in motion. Experimental works were conducted to develop a multimodal
stimulation algorithm: subject put on an axial loading suit and stimulator set on the
right leg simultaneously. The loading of one tension bar on one segment on one side
was withdrawn and electrical stimulation was delivered to the muscles of this
segment to compensate the unloading. Loading magnitude was 6,5 kgf on one side,
electromiostomulation intensity — 20 mA at 50 Gz frequency.

Research results display that simultaneous work of axial loading and
electrostimulation allows correcting subjects separate body segments position. This
way when loading the thighs back surface (6,5 kgf) and unloading the front side with
stimulation of m. Rectus femoris with intensity of 20 mA (thigh front surface) the
loading on the thighs back side increases on 0,05 kgf and decreases on 0,5 kgf on
the front. When loading the thighs front surface (6,5 kgf) and unloading the back side
with stimulation of thighs back surface (mm. Biceps femoris and Semitendinosus) the
loading increase was registered on thighs front side (0,95 kgf) and its decrease on
the back (0,825 kgf). Further works are aimed on tension sensors and stimulation
amplitude gauging to determine optimal magnitude needed for posture correction.

The study was supported by RAS Presidium program Ne 1.31. “Actual problems
of robotics” and RFFI and OFI-m grant (project NN 16-29-08320).

CTPECC U OTHOLWUEHUE K «4Y>KUM»
3HameHckasn U.U., BaxuuHa A.B., AnekcaHgpos 0.U.
depnepanbHoe rocyaapcTBeHHOe BoakeTHOe yupexaeHne Hayku MHCTUTyT
ncuxonorum PAH, MockBa, Poccusi; znamenirina@gmail.com

B npouecce wvHAMBMOYyanbHOro pasBuTUS  QOPMUPYIOLLMECH Ha  €ero
nocnegoBaTesbHbIX aTanax CUCTEMbI obecneyunsatoT BCE bonee
AndpdepeHUMpoBaHHOE COOTHOWEHME uHAMBMAA W cpedbl. B HacToswem
nccnegoBaHUM npoBepssiacb rmMnotTesa O TOM, YTO COCTOSIHME cTpecca Yy Noaen
XapakTepudyetca obpatumon cucteMHon peandpdepeHumaumnen (yeennyeHue
BKNaga Hu3KkoamddepeHUMpoBaHHbIX CUCTEM B obecneyeHue noBefeHust), 4To
(PEHOMEHONOrMYECKN MPOABNSAETCA B NPeanoyvTeHUMM NOBEAEHUs, CXOL4HOro Co
cTpaTernamMu peLleHus KOHMNUKTOB Mexay ‘CBoUMU” U “4yXMMK”, CBOMCTBEHHbIMU
Ans 6onee paHHero Bo3pacta: nepsoovepeaHas nogaepka “ceoero”, gaxe ecrnm oH
Henpas.

Metoauka. YyactHukam uccnegosanus (N = 69, 41 xeHwwuHa; 22-54 roga,
med = 31) npeanaranocb YyCTHO pellaTb MopanbHble guneMmbl (3HaMeHckas 1 ap.,
2016), npeabsaABNseMble  3KCNEPUMEHTATOPOM, OAHOBPEMEHHO  urpad B
KOMMNbIOTEPHYIO Urpy Ha obHapyxeHne curHana (Isaychev et al., 2012) c ageksaTHON
(koHTponbHast rpynna 6e3 ctpecca, N = 36, KOHCOHAHCHbIA W LOUCCOHAHCHbIN
aKkkopAbl) U HeafekBaTHO HEraTUBHOW (3KcnepumeHTanbHasi co ctpeccom, N = 33, Ha
Kakgoe HakaTue KnaBuLIW — FHEBHbI KOMMEHTapuUin AnkTopa) obpaTHom cBs3sbio. B
3TW Trpynnbl BOLWIM PECMNOHAEHTbI, MNoKa3aTenu CepaeyYHOro puTMa KOTOPbIX
COOTBETCTBOBANU 3KcnepumeHTanbHon cutyaumm (HeratuBHas OC — ecTb CTpecc;
apgekBatHas OC — HeT cTpecca). 3anucb CepaevyHoro puTMa OTHOCcunachb K
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9KCNepUMEHTanbHOM  (CTpeccMpoBaHHOWM) rpynne, ecnu B AMHaMUKe ee
crnekTpanbHbIX MNokasaTenen BcTpevanocb xoTa Obl OgMH pa3 OOHOBPEMEHHOE
CHWXEHMUE ChneKkTpanbHOM MMAOTHOCTUM MOLUHOCTM W BO3pacTaHve WHAeKca
BeretTaTuBHoro 6anaHca (baxuvHa, 2014). B kaxxgon 13 WecTtn gUneMm pecrnoHOeHT
CTaBuncs nepen BbIOOPOM: nogaepXxaTb «CBOEro», KOTOPbIN OTOMpaeT >KM3HEHHO
BaXHbI AN «4YXOro» pecypc pagun cobcTBeHHoOro komdopta, nubo nogaepxatb
«YY)XXOro», SIBIAIOLLErocs XepTBOW.

Pesynbtatel. B rpynne «Co cTpeccom» pecnoHOeHTbl AOCTOBEPHO uvalle
nogaepXxusann arpeccopa-«csoero», 4em B rpynne «bes crtpecca» (x2: 18.041,
p <0.0001). JocTtoBepHbIX OTAWYMA B MOparbHOM OLEHKe MOCTyrnka arpeccopa
(«nnoxon/xopowniny) He obHapyxeHo (MaHHa—YuTHu, p = 0.087): B 06eunx rpynnax
NOOM  CKNOHHbI OLEeHMBaTb MOCTYMNOK ckopee Kak nsfioxon. PaHee Hamu Obino
NoKasaHo, YTO OTHOLWIEHWE K «4yxum» Yy pgeten 3—11 neTt opmupyeTcsa Kak
NoCTeNeHHbIN Nepexoa OT cTpaTerMm «Bcerga nofaepXmBaTb CBOEro» K cTpaternm
NOOAEPXKKN <«OKEPTBbI», Aaxe ecnn 3aTto «yyxon» (CosmHoBa wn gp., 2013;
3HameHckaa u gp., 2013). Y B3pocCnbiX B COCTOSIHAM CTpecca, Takum obpasom,
HabnogaeTcs perpeccusi, BblpaXawLlasaca B TOM, YTO NOAM OEMOHCTPUPYIOT
nosegeHue, cxogHoe ¢ ero 6onee paHHUMK opmamn. [aHHbIA (PeHOMEH MOXeT
ObITb 06BACHEH CTpeccoBon AeanddepeHUmaumnen.

HoBu3Ha HacToswen paboTbl COCTOUT B TOM, YTO B IKCMNEPUMEHTaNbHOM
nabopaTopHOM uccnegoBaHMM C NPUMEHEHWEM efuHOro Metoda Ansa geten u
B3pOCNbIX Oblfla NPOAEMOHCTPUPOBAHaA CTATUCTUYECKM 3HauYumas perpeccus
noBegeHns NocnegHux.

UccnedosaHue 8bINMoIHEHO 3a c4yem epaHma Pocculickoeo Hay4YHo20 ¢hoHOa
(npoekm Ne 14-28-00229), MHcmumym nicuxonoauu PAH.

STRESS AND ATTITUTE TOWARDS OUTGROUP MEMBERS
Znamenskaya l.l., Bakhchina A.V., Alexandrov Yu.l.
Federal State-financed Establishment of Science, Institute of Psychology RAS,
Moscow, Russia; znamenirina@gmail.com

Individual’s interaction with environment during the ontogenesis becomes more
complicated (differential). In current experiment we have tested the hypothesis that
the system dedifferentiation is common for stress. People in stress tend to solve
opposition between ingroup and outgroup members like children: to support ingroup
member even if he acts as aggressor.

Method. Participants (N = 69, 41 female; 22-54 years, med = 31) orally solved
moral dilemmas (Znamenskaya, 2016) simultaneously playing computer game based
on signal detection theory (Isaychev et al.,, 2012). The feedback was inadequate
negative in experimental group (and it caused stress, N = 36) and adequate in control
group (N = 36). Stress has been defined according to heart rate variability indexes.

In each of six dilemmas the respondent had to make choice: to support ingroup
member (aggressor) or outgroup member (victim).

Results. There was significant difference between two groups: people under the
stress support aggressors more often (chi-square = 18.041, p <0.0001). There was
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no significant difference in moral estimations of aggressor’s actions (Mann-Whitney,
p = 0.087): participants from both groups esteemed actions as bad. In previous
research we found out that 3-11 years old children’s attitudes towards outgroup
members change from supporting of ingroup member — aggressor to supporting
victim, even it is outgroup member (Sozinova et al., 2013; Znamenskaya et al.,
2013). Thus, we have shown that people under the stress tend to regress to more
early forms of moral behavior. It can be explained by stress dedifferentiation.

The novelty of our research is in showing statistically significant regression to
early forms of moral behavior of adults under the stress.

This work was supported by Russian Science Foundation Grant Ne 14-28-
00229.

OUHAMUKA ®YHKLIMOHAITIBHON AKTUBHOCTU LIEHTPA BOCMPUATUA
PEYY NMPU AKYCTUYECKOW 33r-3ABUCUMON CTUMYNALUN
JleoHoBa M.K., KoHcTtaHTMHOB K.B.

BHY «M3M», CaHkT-lNeTepbypr, Poccus

BbinonHeHa oueHka BpeMeHU peakunn Ha 3ByKOBble BepbarnbHble CTUMYNbI 0
M nocrne npoueayp NPOCMyLMBAHUA aKycTuyeckoro obpasa cobctBeHHon I3
BMCOYHbIX OTBEEHWUI CnpaBa 1 criesa.

O6cnepoBaHo 38 nNpaKTU4ECKM 340POBbIX UCMLITYEMbIX, 16 MyX4YuH n 22
XeHLWMHbl B Bo3pacte oT 19 pgo 37 net, npasBwu. lepBas rpynna MCnbITyeMbIX
(«T3»),

11 yenoBek, nNpocnywmnBana akyctniecknin obpasa cobcteeHHon I3[ neBoro
BUCOYHOro oteedeHus (T3) B peanbHOM BpemeHu. Bo BTopoun rpynne («T4»), 12
YernoBek NpOoCnyLUMBann akyctudecku obpas cobecrseHHon O3 NpaBoro BUCOYHOIO
otBeaeHus (T4) B peanbHOM BpeMeHW. B TpeTben rpynne («KOHTponb»), 15 yenosek
npocnywmBanu 3anucb akyctuyeckoro obpasa 33 OAHOrO U3 UCMbITyeMbIX,
caenaHHyto  3apaHee. [lpeobpasoBaHne O3 B  akyctmyeckmn  obpas
OCYLLECTBNANOCb Ha OCHOBE  KOMMbIOTEPHOrO  nNpeobpasoBaHNA  TEKyLUMX
napametpoB 33 B napameTpbl akyCTUYECKUX CTUMYJSIOB. 3BYKM NpeabsBhsincCh
yepe3 ronoBHble TenedoHbl OuHaypanbHO, rnasa 3akpbiThl. [na  Kaxgoro
MCNbITYeMOro  yCTaHaBnNMBarncs KOMQOPTHbIA YpPOBEHb TPOMKOCTW, CcpeaHee
3HayeHue 65110 gb. MNpogomkmMTensHOCTL ceaHca 20 MUHYT.

[lo v nocne npouenypbl NpPOCRyLWMBaHWUS akycTuyeckoro obpasa O3 y Bcex
NCNbITYyEeMbIX NPOBOAUITIOCL CEHCOMOTOPHOE TECTMPOBAHME, B KOTOPOM OLieHMBanach
CKOpPOCTb peakumn. B Tecte «akycTuyeckue crnosa» 4epes rosioBHble TernedoHbl B
Crny4yarHOM rnopsiake U C OAMHAKOBOW BEPOSATHOCTbIO MPeabsBNANUCHL Ha3BaHUSA
XMBOTHbIX MW NTUL. AKTMBHBIM CTMMYSIOM CUYMTanocb Ha3BaHwe NTuubl. Bpewms
mMexgy crtumynammu coctaBnano 1000 mc. [lpegnaranocs 110 npegbsiBneHui.
OueHunBanocb cpegHee BpeMsi peakuun Ha akTUBHbIE CTUMYIIbI.

B rpynne «KOHTpPONb» [OOCTOBEPHbIX W3MEHEHWA BPEMEHM peakumm He
3aperncTpupoBaHo: Ao npouenypbl 742,1 + 58,8 mc, nocne npoueanypbl 726,5 + 81,9
Mc. B rpynne «T3» Bpemsa peakuuun ymeHblumnocb ¢ 747,3 + 48,1 mc go 717,6 +
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38,2 mc (p<0,01). B rpynne «T4» BpemMsi peakumm He U3MEHWIOCL: OO Npoueaypbl
756,6 + 85,8 mc nocne npoueaypsl 725,9 + 66,8 mc.

Takum obpasom, HabnogaeTcs AnddepeHUMpoBaHHOE  yBENMYEHUE
PYHKUNOHANbHOM aKTUBHOCTM TOW obrnactm mosra, ¢ O3 koTopon dopmupyeTtcs
aKycTnyeckumn obpas, npeabsiBrsemMbi B peanbHOM BPEMEHMN.

THE MODULATION EFFICIENCY OF VERBAL STIMULI PROCESSING IN
CONDITIONS OF LISTENING TO THE PATIENT’S OWN TEMPORAL REGIONS
EEG ACOUSTIC IMAGE
Leonova M., Konstantinov K.

Institute of Experimental Medicine, Saint-Petersburg, Russia, 197022,
synhros@yandex.ru

The evaluation of reaction time on auditory verbal stimuli was performed
before and after listening to the acoustic image of the patient’s own temporal areas
EEG (both the right and the left).

38 respondents were examined, 16 men and 22 women aged 19 — 37 years.
In the first group (“T3”), 11 respondents listened to the acoustic image of their own
left temporal area EEG (T3) in the real-time. In the second group (“T4”), 12 persons
listened to the acoustic image of their own right temporal area EEG (T4) in the real-
time. In the third group (“control” one), 15 persons listened to records of acoustic
image of EEG made before during work with another respondent. Transformations of
EEG into the acoustic image were being made on the base of computer
transformation of EEG parametrs into the parameters of sound stimuli. Sounds were
presented binaurally via headphones with eyes closed. For every respondent the
comfort volume was set (6510 dB mean value). The duration of procedure was 20
minutes.

Before and after the procedure of listening to the acoustic image of EEG the
sensorimotor testing for every respondent took place. During the testing the reaction
time was being estimated. In the test “acoustic words” the names of animals and
birds were represented via headphones in random order with the equal probability.
The name of bird was an active incentive. The time between the incentives was 1000
milliseconds. 110 occurrences were offered. The mean value of reaction time on
active incentives was estimated.

In the "control" group significant changes in reaction time was not registered:
before the procedure 742,1 + 58,8 ms, after the procedure 726,5 £ 81,9 ms. In the
“T3” group the reaction time decreased from 747,3 + 48,1 ms to 717,6 + 38,2 ms
(p<0,01). In the “T4” group the reaction time hadn’t been changed: before the
procedure 756,6 + 85,8 ms, after the procedure 725,9 + 66,8 ms.

It can be concluded that differentiated increasing of functional activity occurs in
those areas of the brain EEG of which is used in purpose of forming the acoustic
image that is presented in real time
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BIIMAHUE OOQHOKPATHOI'O BHYTPUBEHHOIO BBEOEHUA
KAPBEHOKCONOHA HA UBMEHEHUE YUCITIA HEUPOHAINBHBLIX U
MUAJNbHBIX LUENEBbLIX KOHTAKTOB B HEOKOPTEKCE KPbIC
JlornHoea H.A., lNaHoB H.B., NotexuHa A.A., KocuubiH H.C., CBuHos M.M.
depepanbHoOe rocyaapCcTBeEHHOE BIOKETHOE yupexaeHne Haykm MIHCTUTYT BbICLUEN
HepBHOW eATesNIbHOCTU U Henpodumaunonorum PAH, Mockea, Poccus,
nadinvhd@yandex.ru

B Moa3re weneBble KOHTaKTbl 06ecneynBatoT B3aMMOLENCTBUE HEMPOHOB U UK
mMexagy cobon, a Takke WUrpalT BaXHYK) pPoSfib B PasBUTUM  MHOIMX
HenpoaereHepaTuBHbIX 3aboneBaHnin. bnokatopbl LWEeneBblX KOHTAKTOB 4acTo
MCNOoNb3yT B UCCNeAoBaHUAX ANA AoKasaTenbCTBa pPoSiv LWerneBblX KOHTaKkToB npu
pasnuyHbIX natonormax. KapbeHokconoH — Hecneumduyeckmin brnokatop, gencTane
KOTOPOro OrnocpenoBaHO [NHOKOKOPTUKOMAHOM cucTeMon. B HekoTopbix paboTax
ObINI0 MOKasaHo, YTO OH MOXEeT yBenuMyMBaTb IKCMPECCUD KOHHEKCUMHOB. OpHako
ocnapuBaeTcs ero AencTane npu CUCTEMHOM BBELEHUN.

Llenb pgaHHOM paboTbl cocTosiNna B  U3YYEHUW BIAUSHUS  OLHOKPATHOrO
BHYTPUBEHHOrO BBeAEHNSA KapOEeHOKCONIoHa Ha M3MEHEHUe Yucna HempoHasibHbIX U
rMnanbHbIX WeneBblX KOHTAKTOB B HEOKOPTEKCE KPbIC.

Pabota 6bina npoBegeHa Ha 15 kpbicax camuax nuHum Buctap (m=250-300 r.),
KoTopble ObIM nogeneHbl Ha 3 rpynnbl. OgHa rpynna BbICTynana B KadecTse
KOHTponbHoOW (rpynna Ne1), a kpbicam M3 ABYX OPYruMX rpynn BHYTPMBEHHO BBOAMU
kapbeHoKkconoH B [o3e 1Mr/kr (onbiTHble rpynnbl). B3sTtne mosra y nocnegHux
npounssogunn yeped 24 vaca (rpynna Ne2), nubo uyepes 8 cytok (rpynna Ne3).
®poHTanbHble Ccpesbl MO3ra OKpawmBannM C NOMOLLbID aHTUTEN K KOHHEKCUHY-36
(6enok  HeMpoOHamnbHbLIX  LENeBbIX KOHTaAKTOB) UM KOHHEKCuHy-43  (6ernok
acTpoumMTapHbIX WeneBbix KOHTakToB) (pa3BeaeHue 1:100). B kayecTBe BTOPUYHbLIX
aHTMTEen mncnonb3oBanu gnyopecueHTHble aHTutena Alexa Fluor 488 (pa3sepeHue
1:200), B KOoTOpble ObIN fobaBneH agepHbln kpacutenb Hoechst. MNMogcuuTbiBanu
cpegHee KONMUYeCTBO MMMYHHOMO3UTUBHbBIX TOYEK, NPUXOASLUXCH Ha OOHY KMeTKy.
Cratnctnyeckmi aHanus faHHbIX MPOM3BOAUIIM C MOMOLLBI HernapaMeTpuyecKoro
Kputepus MaHHa-YUTHU ONa HE3aBUCUMMBbIX NPU3HAKOB.

Uepes3 24 yaca nocne BHYTPMBEHHOIO BBEAEHUSI KapOEHOKCONOHa NpoMCcxXoanT
YMEHbLUEHNE KONMMYECTBA acTPOLUMUTAPHbLIX U HEeWpOHasbHbIX LWENeBbIX KOHTAKTOB
(p<0.0001), HO K 8-M cyTkaM M3MeHeHUs yxe He HabnogawTca. Takum obpasom,
Kap©OEeHOKCOMOH Npy CUCTEMHOM BBEOEHUN CHMXAET YMCHO LUENeBbIX KOHTAKTOB, YTO
MOXeT nexaTb B OCHOBE €ero AeWCTBUS MpU pasfnyHbiX NaTOMNOrmAxX HepBHOW
cucTeMbl. MccrnedogaHue 8bINMOSTHEHO rnpu ¢huHaHcosoU noddepxke POOU e pamkax
Hay4Hoz20 rpoekma Ne14-04-32121 mon_a.

SINGLE INTRAVENOUS INJECTION OF CARBENOXOLONE INFLUENCES ON
THE NUMBER OF NEURONAL AND GLIAL GAP JUNCTION IN THE RAT
NEOCORTEX
Loginova N.A., Panov N.V., Potekhina A.A., Kositsyn N.S., Svinov M.M.
Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow, Russia,
nadinvhd@yandex.ru
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Gap junctions ensure interactions between neurons and glia and also play
important role in the development of many neurodegenerative disorders. Blockers of
gap junctions often use in investigation to prove the role of the gap junctions in
different pathologies. Carbenoxolone is a nonspecific blocker and its action is
mediated by glucocorticoid system. In some articles it was shown that it could
increase the expression of connexins. However, it is argued that it could act with the
systemic injection.

The aim of the present work was to study an influence of single intravenous
injection of carbenoxolone on the change the number of neuronal and glial gap
junction in the rat neocortex.

The investigation was carried out on 15 male Wistar rats (m=250-300 g), which
were divided on 3 group. One group was used as control (group Ne1), and
carbenoxolone was injected in dose 1mg/kg into 2 groups. Their brains were
withdrawn in 24 hours (group Ne2), or in 8 days (group Ne3). The frontal slices were
stained using antibodies to connexin-36 (protein of neuronal gap junctions) and to
connexin-43 (protein of astroglial gap junctions) (in dilution 1:100). As a secondary
antibody the fluorescent dye Alexa Fluor 488 (dilution 1:200) was used. The average
number of immunopositive dots per cell was calculated. Nonparametrical analysis
Mann-Whitney for independent samples was used for statistical analysis of data.

The number of astroglial and neuronal gap junctions was decreased (p<0.0001)
in 24 hours after single intravenous injection of carbenoxolone, but in 8 days we did
not observe any changes. Thus, carbenoxolone reduced the number of gap junction
after systemic injection, that can underlie its action in different pathologies of nervous
system. The reported study was supposed by RFBR, research project No. 14-04-
32121 mol_a

PELLEHUE 3A0AYU ABTOMATUYECKOW COPTUPOBKU MMIMYNbCOB C
MOMOLLbIO UCKYCCTBEHHbIX HEMPOHHbIX CETEN
MbicuH WU. E.
WHCTUTYT TeopeTU4eckon n akcnepumMmeHTasnbHon 6uodusmnkmn PAH, MNywmHo,
MockoBckasi 06n., Poccus, imysin@mail.ru

CopTupoBka UMMynNbCOB — 3agada oObGHapyXeHuss K  Knacrtepusauum
noteHumanoB agencteus (MO) pasnnyHbIX HEMPOHOB MPU BHEKNETOHOW permcrpaumm
MX 3IIEeKTPUYEeCKOW aKTUMBHOCTU. W3yyeHne QyHKUMA HEWPOHOB onpegenser
HEOOXOOUMOCTb  U3MEPEHUN  aKTUBHOCTM  KaXOOro  KOHKPETHOro  HerpoHa.
BonbwnHCcTBO CyLLEeCTBYOLUX MeToL0B COPTUPOBKMU rna Nno3BONAT
KnaccuduumpoBatb MX WUCTOYHUKM W, Takmm o6pas3om, M30nmpoBaTb OTAESbHbIE
HENPOHbI C A0CTaTOYHO BbLICOKOM TOYHOCTbl. OpfHako Takume MeTogbl O6bl4HO
CMNOXHbl N TPYOOEMKM, CBS3aHbl C AMNUPUYECKMM NogdopoM napameTpos, TpebytoT
MaTeMaTUYECKUX 3HAHUMA U HaNM4Yus NPaKTUYECKOro OnbiTa, YTO MOXET NPUBOANUTL K
owmnbkam obpaboTkn gaHHbIX. B gaHHon paboTe Mbl npeanaraem MeTod MpPoCTOro
aBTOMaTuyeckoro pasgeneHus [ Ha oOCHOBE MNPUMEHEHUS WUCKYCCTBEHHbIX
HEMPOHHbIX ceTen. lNpegnaraemMmbll anropuTM BKOYaeT Tpu ctagun. Ha nepsou
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cTaguu npoucxoamT BbigerneHue M 13 curHana ¢ NoMoLWb YCTaHOBMNEHNS nopora.
B gaHHoOM paboTe Mbl MCMONb30Banu paHee npennoXeHHbln B nutepatype (Quiroga
et. al 2004) noaxon Ans yctaHosneHusa nopora th=4*median(|x|/0,6745), roe th-
3Ha4eHue nopora, median — meanaHa, X — curHan. JlokanbHble MakCUMyMbl CUrHana,
BonbLlume YemM Nopor CYNTaNUCh LeHTpasnbHbIMM 3HaYEeHNAMU UMNynbcoB. [anee ans
0b6paboTkn Gpanocb OKHO CUrHana BOKPYr LEHTpanbHOro 3HavyeHust B 5 mc (2 mc oo
LeHTpanbHOro 3HadyeHnss n 3 mc nocne). Ha BTopom atane npov3BoauIioCh cxaTune
AaHHbIX O KaXJOM UMMyrnbCe C NOMOLbLIO MATUCIIONHOM HENMPOHHOW CETU NPSIMOro
pacnpocTtpaHeHus. [lepBbl, BTOPOW, YeTBEPTbIN W MOCMAEeLHUA CrOW coaepxanu
KONMNYECTBO MWCKYCCTBEHHbIX HENPOHOB COOTBETCTBYIOLLEE KOMMYECTBY TOYEK
OTOOpaHHbIX ONs Kaxaoro wumnynbca, Tpetuh crnon cogepxan 10 HenpoHoB. B
KayecTBe BXOAHbIX AaHHbIX ANs CETU MCMONb30BaNUCb [aHHble MONyYeHHble Ha
npegblgywem atane ©6e3 kakon nubo obpaboTtkn. CeTb obyyanacb MeTOAOM
obpaTHOro pacnpocTpaHeHuss OWWOKN Kak aBTOKOOUPOBLUMK, T.e. [AaHHble O
noTteHumane AencTeus otobpaxanucb cammu B cebs. Nocne AOCTUXKEHUA Kputepus
oby4yeHHoOCTM (kBagpaTuyHas owwnbka meHee 0,01) Mbl ucnonb3oBanu BbIXO4
TPEeTbEero Crosi Kak xapakTepucTuky umnynbca. Ha TpeTbem aTane Mbl NpoBOAMMU
Knactepusaumio nosyumBLLMXCA 3HAYEHMM C UCMonb3oBaHMeM MeToda mean shift,
Knactepusauusa nposogunacb B ABa 3Tana. Ha nepsoun ctagum knacrtepusauum ums
Kakgoro knactepa ybupanucb BblIGpockl. Bbibpocamun cuutanuce 1% TOuvek
Hanbonee paneko OTCTOAWMX OT UEHTpa Knactepa. Ha BTtopon cragum ang
OCTaBLUMXCS TOYEK elle pa3 npumeHsncs metod mean shift. TectuposaHme Hawero
anropytMa Mbl NPOBOAUN HA MCKYCCTBEHHbLIX 3anUCsiX HEMPOHHOW aKTMBHOCTH,
cogepxawime 3alymsieHHble UMMYMbCbl pasHbiX dopM. Habop AaHHbIX Obin
npeanoxeH B (Quiroga et. al 2004) n gocTyneH no agpecy B UHTEPHETE WWW.VIS.
caltech.edu/~rodri.

SOLUTION OF AUTOMATIC SPIKE SORTING PROBLEM WITH ARTIFICIAL
NEURAL NETWORKS
Mysin I.E.
Institute of Theoretical and Experimental Biophysics RAS, Pushchino, Moscow
region, Russia, imysin@mail.ru

Spike sorting is task of detection and clustering action potentials (AP) of
different neurons at extracellular recording of their electrical activity. Research of the
functions of neurons need measuring the activity of each individual neuron. Most
existing techniques sorting AP enable classify their sources and isolate individual
neurons with rather high accuracy. However, these methods are usually complicated
and time-consuming, associated with the selection of empirical parameters, require
mathematical knowledge and the availability of practical experience, that enable to
produce mistakes in data processing . In this work we propose a simple method of
automatically separating AP based on the usage of artificial neural networks. The
proposed algorithm consists of three stages. The first step is the selection of the AP
from signal by thresholding. In this study, we used the previously proposed approach
in the literature (Quiroga et al 2004). Approach to establishing the threshold th = 4 *
median (| x | / 0,6745), where th is threshold value, median is median, x is signal.
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The local maxima of the signal larger than the threshold are considered by the
central spike values. Next we take for processing the signal around the central point
with window of 5 ms (2ms before of the central value and 3 ms after). At the second
stage, data compression of each spike is complited by using a five-layer feed-forward
neural network. The first, second, fourth and last layers contain the amount of
artificial neurons corresponding to the number of points selected for each spike, the
third layer comprises 10 neurons. As input data for network we use data obtained in
the previous step without any preprocessing. The network was trained by
backpropagation how autoencoder, ie the potential actions of the data coded in
themselves. After the achievement of the learning criterion (square error less than
0.01), we use the output of the third layer as feature of spikes. On the third phase, we
performed clustering the resulting vectors using mean shift method, clustering was
performed in two stages. On the first step we delete outliers from each cluster. The
outliers were 1% of the points most widely separated from the cluster center. On the
second step the remaining points method used again mean shift. Testing our
algorithm we carried on artificial neural activity records that contain noisy spikes with
different forms. The dataset has been proposed (Quiroga et. Al 2004) and is
available at the following address in Internet www.vis. caltech.edu/~rodri.

MCCINEAOOBAHUE BJITUAHNA BE3OMNMOPHOCTU HA TOYHOCTb
NMPOU3BOJbHbLIX ABUXEHUW NPU BOCNPOU3BEOEHUU NPOCTEULLMX
PUIr'YP B NMPOCTPAHCTBE
CocHuHa U.C., HocukoBa U.H., NMomenos P.C., 3eneHckun K.A., TomunoBckas
E.C., LWUnnoB A.A., KosnoBckasa WU.B.
depgepanbHoe rocygapCTBEHHOE BOIKETHOE yupexaeHme Hayku focyaapCTBEHHbIV
Hay4HbIN LeHTp Poccuinckon degepaumm — VHCTUTYT MegMKO-OMONornyeckmnx
npobnem PAH, Mockea, Poccus; e-mail: radostniyden@mail.ru

Llensto gaHHoM paboTbl ABUNOCH WU3ydYeHue BNUSHUS 6e30MopHOCTU Ha
XapaKkTEPUCTUKN  MPOCTPAHCTBEHHO  OPUEHTUPOBAHHbLIX  OBWXEHWA pykn. B
nccnegoBaHun npuHMMarno yyactme 11 ucnbitatenen — JoOpoBONbLEB B BO3pacTe
24,1 (£3,45) net, 6€30NOPHOCTb BOCMNPOM3BOAUIIN METOOOM «CYyXOW» WUMMeEPCUU
(lWynexeHko, Bune-Bunbamc, 1975 r.), AnnTenbHOCTb KOTOPOW cocTaBnsina 6 4acos.
WccnepoBaHna nposogunu o Hadana CW, nocne 4 4acoB MMMEPCUOHHOrO
BO3OENCTBMA, N Yyepe3 OBa 4vaca nocrne ero 3asepueHund. B 3agadvy mcnbeitatens
BXOAMMO BOCNPOU3BeAEeHNe 3TanoOHHbIX NUHUA (AnvHon 20 CM) ropU3OHTanbHbIMU
UM BEPTUKANBHBIMU OBWKEHUSIMU PYKM B PasfUYHbIX KOMOMHaAUMAX YCNOBWUA: C
OTKPbITbIMW UM 3aKPbITbIMK FMNa3amu, a TakkKe MNPy HaKOHE rosfioBbl K NMpaBoOMY
nnedy. B xoge BbINOMHEHMsT 3afjayn  pPerncTpypoBann  amniuMTygHble W
KWHEMaTMYeCcKne napamMeTpbl [OBMXEHWA pPYKM C  UCMONb30BaHMEM CUCTEMBbI
MarHUTHbIX aatumkoB ¢pmpmbl Ascension Technology Corp, CLUA. AHanusnpoBanu
Yron OTKIOHEHUSA NPSMOW, MOSYyYEHHON MPU KCTPAaNoSALMM TPAeKTOpUN OBMKEHUS
PYKW UCMbITaTEeNs, OT 3TanoHa — NIMHUN ropU30oHTa U BEPTUKANBHON NIUHUMN.

AHann3 ponu 3puTenbHOM oObBpaTHOW CBSA3M NpPU  BOCMPOU3BEAEHMUM
rOPM30OHTamNbHbIX NIMHUA NPU NPSIMOM MOSIOXXEHUN TOMOBbl HE BbISIBUMN 3HAYUMBbIX
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OTNNYMI BO BCEX ceccusix akcnepumeHTa (3,0+0,66° B xoge CU npoTtus 2,49+0,085°
B DOHOBbIX MCCrneaoBaHusax). B To e BpemMs npn BOCNpOM3BEAEHUN BEPTUKASIbHbIX
nMHUN  6e3 3puTenbHOM O6paTHOM CBA3M B 3TUX YCMOBUSX Habnwoganoch
AOCTOBEPHOE yBeSiMYeHue yrra OTKINOHeHus oT aTanoHa B xoge CU (7,56+1,309°
npotus 3,77+0,65° B (pOHOBLIX NCCNeLoBaHUSX)

OueHka Bknaga akTopa HakfioHa TrOfioBbl K MNfevyy B TOYHOCTb
BOCMPOU3BEAEHNSA PYKON rOPU3OHTasNbHbIX U BEPTUKANbHbLIX NUHUA 6e3 3puTenbHOM
obpaTHOM CBSA3M BbisiBUA OOCTOBEPHYKD 3HAYMMOCTb €ro kKak B (OOHOBbIX
nccnegoBaHunax, Tak W nocne 3aeepuweHuss CU  (p<0,05). CpaBHeHue yrna
OTKIIOHEHNA OT 3TanOHHOrO MNPV BLINOMIHEHUN 3adavyM B BepTUKANbHOW U
rOPU3OHTaNbHOM MIIOCKOCTM BbISABUIIO AOCTOBEPHO Bonblune nameHeHust B xoge CU
npyv BOCMPOM3BEOEHUN BepTMKANbHbIX JfIMHAUA BO BCEX 3KCNEpUMEHTanNbHbIX
YCINOBUSIX.

Takum o6pasom, npoBedeHHbIE WCCNeaoBaHWUs Mokasanu, 4TO OropHas
addepeHTauma B COBOKYMHOCTM € adpdbepeHTaunen  3puTenbHOM U
NponNpMOLIENTUBHON NPUHUMAET y4acTue B onpedeneHnn koopamHaT cOBCTBEHHOro
Tena wn OBWKEHWW ero cermMeHtoB. [lpy aTOM ponb onopHon addepeHTaumnm
CYLLIeCTBEHHO BO3pacTaeT npu BbiNageHUn 3puTefibHON MHopMaLmn.

UccnedosaHue 8bINOSIHEHO rpu rnoddepxke Pocculickoeo Hay4YHo20 boHOa
(mpoekm Ne14-25-00167)

STUDY OF THE EFFECTS OF SUPPORT WITHDRAWAL ON ACCURACY OF
VOLUNTARY MOVEMENTS IN THE TASK OF SPATIAL REPRODUCTION OF
SIMPLE FIGURES
Sosnina l.S., Nosikova I.N., Pomelov R.S., Zelenskiy K.A., Tomilovskaya E.S.,
Shipov A.A., Kozlovskaya I.B.

RF SSC - Institute of Biomedical Problems of the RAS, Moscow, Russia, e-mail:
radostniyden@mail.ru

The aim of the work was to study the effects of support withdrawal on
characteristics of spatial oriented arm movements. Eleven healthy volunteers at age
of 24,1+3,45 took part in the study. Support withdrawal was reproduced by the
method of 6 hours Dry Immersion (DI) (Shulzhenko, Vil-Villiams, 1975). Testings
were carried out before DI, at the 4™ hour of DI and 2 hours after its accomplishment.
The motor task consisted of reproducing of reference lines (20 cm of length) by
horizontal and vertical arm movements at different combination of task conditions:
with eyes opened and closed and with the head straight or tilted-to shoulder.
Amplitude and kinematic parameters of movement were registered using magnetic
sensors (Ascension Technology Corp, USA). The angle of deviation of the movement
trajectory from etalon — horizontal or vertical line — was analyzed.

Analysis of visual feedback role in reproducing of horizontal lines when the head
is straight didn’t reveal significant difference at all the sessions of the study
(3.0+0.66° in DI and 2.49+0.085° before DI). At the same time when reproducing
vertical lines without visual feedback significant increase of the angle of deviation
from etalon during DI (7.56+1.309° in DI and 3.77+0.65° before DI).
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Assessment of head tilt-to-shoulder contribution in the accuracy of arm
movements without visual feedback revealed its significance before Di as well as
after its accomplishment (p<0.05). The changes were more pronounced in the tasks
of vertical lines reproducing.

Thus, the study has shown that support afferentation together with visual and
proprioceptive one takes part in definition of body and its segments’ coordinates. The
role of support information increases under conditions of visual information deficit.

The study is supported by RSF project Ne14-25-00167.

UW3MEHEHUA YACTOTHOWN U3BUPATENBHOCTU CNYXA BENYXU
(DELPHINAPTERUS LEUCAS) NOCNE BO3OENCTBUA MHTEHCUBHbIX
LUYMOB U NMPOLIECCbI EE BOCCTAHOBJIEHUA
CobicyeBa E.B., Hevaes [1.U., Nonos B.B., Cynun A.A.
depgepanbHoe rocygapCcTBeHHOE DOKETHOE yUpexaeHne Haykn MHCTUTYT npobnem
akonorum u asosnoumnn um. A.H. Cesepuosa Poccurickon akagemmn Hayk PAH,
MockBa, Poccus; evgeniasysueva@gmail.com

HeraTtuBHOE BNMSIHUE WHTEHCUBHbLIX LUYMOBbLIX CWUrHamnoB, B TOM 4uUCre U
aHTPOMOreHHOro MPOUCXOXAEHUS, Ha CITyX MOPCKUX MIEKONUTatLWmX, 1 0COBEHHO
3ybaTbiX KUTOB (OenbdUHbI, Genyxu, MOPCKME CBUHbW), — OOHO W3 BaXXHbIX
HanpasBfieHU MUccrnegoBaHUM NocnegHux OecATUNeTUr, uMmerlee n npakTndeckoe
3HavyeHne. OCHOBHOE BHWMaHWEe B 3TUX UCCReAoBaHMAX ObiNo yaAeneHo BIIUSHWIO
3BYKOBbIX CUFHANOB BbICOKOW MHTEHCMBHOCTM Ha abCONIOTHYH 4YyBCTBUTENBHOCTb
cnyxa, cnyxosble nopork. OgHako, MOLWHbIE 3BYKOBbIE CUrHambl MOryT BAUATb He
TONBbKO Ha abCoOMOTHbIE CIYXOBble MOPOMM >KMBOTHBIX, HO W Ha YaCTOTHYH
n3bupatenbHOCTb Cryxa, T.e. CMOCOOHOCTb >KMBOTHOIMO pasnuyatb TOHKYHO
CreKTpanbHYyl0 CTPYKTYpYy 3BYyKa, BaXHylw, B TOM u4ucre, nNpu aHanuse
9X0SIOKAUMOHHOrO wumnynbeca. [[Ons Toro 4toObl M3yunuTb 9TOT acnekTt, 6Obin
pa3paboTaH HOBbIM MeToAMYecKUn nogxon, ©Gnarogapsi KOTOPOMY yaanocb B
AVNHaMUKe OTCrneanTb napannenbHoe W3MEHEHWe 4YacTOTHOWM paspeluatoLlen
cnocobHoctn cnyxa (UPC), kak Mepbl YacTOTHOM M3bupaTenbHOCTU, U abCONOTHON
YyBCTBUTENBHOCTU cnyxa 6enyxu nocne Bo3gencTeBuda wWwyma. boinn ob6begnHeHbl
ABa paHee YycnewHo onpoboBaHHbIX 3NEKTPOPU3NONOrMYECKNX HEUHBA3MBHbIX
MeToda: MeTod NpPsSIMOM  KOnuMyecTBeHHoW oueHkn YPC (ctmmyn putMuyeckas
peBepcusi hasbl rpedbeHyaToro cnekrpa) U MeTod No onpeaerieHuto BPeMEHHbIX
casuros cnyxoBbix noporos (BCIT) (ctumyn cepus ToHanbHbIX NOCLINOK). OTBETHI HA
ctumynauuio B obomx crniydasix npegcrtaBnanm  cobor  nocnegoBaTesibHOCTb
Bbl3BaHHbIX NOTeHUManoB (noTeHunan cnegosanus putmy, NCP). B Havyane kaxagoro
9KCnepvMeHTa onpefensanM QOHOBLIN CryxoBoW nopor u 3HadeHne YPC Ha
TecToBoW yactote 64 kl'y, ganee nogasanu wym. Lym 6bin nogobpaH ¢ ydeTom
pe3ynbTaTtoB npeablaywmx UccnesoBaHUn U UMen XapakTepuCTUKN, 3ddEeKTUBHO
Bbi3biBatowme BCIT (MHTeHcmBHOCTL 170 b oTHoc. 1 mklla, ueHTpanbHas 4YacTtota
45 kl'u, gnvtenbHocTb 10 MUH). [locne OKoHYaHUsA WymMa CHoBa onpeaensnv nopor
Ha TecToBOM 4acToTe M 3HadyeHne YPC, m nooyepegHo, B TeyeHue 4aca
OoTCnexuBanu BpemMs BOCCTaHOBMNEHNS 3TUX Nnokasatenen. B pesynbTaTe, B oTnu4yme
OT abConioTHOM 4YyBCTBUTENBHOCTU Criyxa, AN KOTOPOM XapaKTepHO BpeMeHHoe
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CHWXeHne nopora, ana YPC BbigBNEeH MHOW XapakTep nocneacTeBvMi LWIyma,
BblpaXawwunca B NageHun amnnutyabsl oTBeTta. MakcumanbHoe nageHue
aMmnnuTyabl oTBETa Nocne LWyMOBOW 3KCMO3ULMWN NOKa3aHOo AN CUrHanoB C HU3KOW
NNOTHOCTbIO rpebHen B cnekTpe. YeTkoM KoOppenauum Mexagy BOCCTaHOBEHMEM
CMyXOBbIX MOPOroB M amMnnuMTydbl OTBETa Ha peBepcuto asbl rpebHen cnekTpa
NnokasaHo He 6bIno. MNMony4yeHHble faHHble NO3BOMSOT 3aKNHYNTb, UHTEHCUBHBIN LLYM
BNMSIET Ha CnocobHOCTb ©Oenyxu pasnuyatb TOHKMW CNEKTPanbHbIA  PUCYHOK
3BYKOBOro CTUMYna.

THE FREQUENCY TUNING CHANGES AND RECOVERY AFTER NOISE IN A
BELUGA WHALE (DELPHINAPTERUS LEUCAS)
Sysueva E.V., Nechaev D.l., Popov V.V, Supin A.Ya.
Institute of Ecology and Evolution, Russian Academy of Sciences; Moscow, Russia;
evgeniasysueva@gmail.com

The negative impact of anthropogenic noise on the hearing of cetaceans,
particularly odontocetes, attracts much attention. More and more different studies
showed how impact of noise affects on the absolute hearing thresholds, but still, very
important aspects, including changes in the ability of echolocation in toothed whales
after noise, are lacking. The frequency tuning of hearing determines the ability of the
auditory system to discriminate spectrum patterns of sounds, and it also is very
important for echolocation. In previous studies of the group a direct and non-invasive
test to estimate the frequency resolution was developed. Method bases on using the
rippled-noise test stimuli in conjunction with an auditory evoked potentials (AEP)
technique. The test stimulus was a rippled-noise with rhythmic ripple phase-
reversals. The response to ripple reversions was considered to indicate resolvability
of the ripple pattern. In the present study, original data on the frequency resolution
changes and recovery after noise exposure were obtained in beluga whale. A
combination of the rippled-noise test and the temporary threshold shifts test were
used. The parameters of the stimulus and exposure noises were chosen according to
previous investigations, which revealed the most effective combinations. Each
experiment included a pre-exposure frequency resolution and threshold
measurements, an exposure, and a post-exposure frequency resolution and
thresholds tracing. Results allowed to trace the dynamic of the impact of noise,
simultaneously, on hearing thresholds and the frequency resolution. As follows from
the experimental data, post-exposure effects of loud noise included at least one more
effect apart from a well known effect of noise exposure as hearing threshold shift:
deterioration of responses to complex-spectra test sounds. A remarkable feature of
noise impact on response to rippled-spectrum probes was that this impact depended
on the ripple density and post-exposure effects do not include deterioration of the
ability to discriminate high-density spectrum ripples. This does not mean that the
exposure does not influence discrimination of complex stimuli. Opposite, the fatiguing
exposure makes the greatest impact on excitation profile of the largest contrast
(modulation depth) which may carry the most obvious information on stimulus
properties. Therefore it may be hypothesized that impacts of fatiguing sounds on
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hearing of odontocetes are not limited by decreased sensitivity but include
deterioration of signal discrimination.

AHANN3 HENPODU3INONOMMYECKUX NMOKA3ATENEN Y YENTOBEKA B
NMPOLECCE U3YYEHUA UHCTPYKLUMM NOCNEQYIOLLEN OEATENBHOCTHU
TpudonoBa H.10., MypTtasuHa E.I., XXypaBneB b.B.
depeparnbHoe rocygapcTBeHHOe BoakeTHOE Hay4vHoe yupexaeHne «HUA
HopManbHon duaunonorum nm. N.K.AHoxmHa», Mocksa, Poccus; natrish@bk.ru

N3yyeHne ctagum BocnpuaTUA W ganbHenwen obpaboTkm nocTynarowlen
MHopMauuKn o nocreayrwen AedaTeNbHOCTU Ha NpuMepe U3yYeHUs UHCTPYKLUK
aKTyanbHO pacluMpeHnemM QyHOaMeHTanbHbIX MNCUXOMU3NONOIMYECKNX 3HAHUA O
CUCTEMHBbIX Mpoueccax obyyeHus, NamaTv U ueneHanpaBrneHHON OeATeNbHOCTW.
OTOT BOMPOC onpefenun uefb AaHHOro WccnegoBaHWa — npoaHanuanpoBaTtb
HENPOU3MONOrM4YecKne XapakTepUCTUKM  YerioBeka-ornepatopa npu  YTeHUu
WHCTPYKUUK K nocneaywowen aearenbHoctu. O6cnefoBaHuA nNpoBOAUNIUCE Ha
KOMMNbIOTEPHOM 3pUTENbHO-MOTOPHOM TecTe «CTpenok», C perncrtpauuen Takux
NcrMxon3nonormyecknx nokasartenen kak BapmabenbHocTb kapanoputma (BCP) un
Q3r. MNpn nomMoLmM cnekTpanbHOro U KOPPENsALMOHHOrO aHanmnsa 6bina npoBedeHa
obpaboTka faHHbIX. BaxHbIM nokasaTtenem ABNANOCb BPEMSA YTEHUA WUHCTPYKLNIO.
Bbino BbIABNEHO, YTO ANUTENBHOCTb W3YYEHUSI MHCTPYKUMM  NONOXUTESBbHO
KoppenupyeT C BapuabenbHOCTbIO CepaoeyHoro putMa Kak B COCTOSHWUU
onepaTMBHOrO NOKos Nepes TeCTMPOBaHMEM, Tak U B Npouecce YTEHUS] UHCTPYKLUUMN.
BCP Takke o6paTHO nponopuuoHanbHO  KoppenupyeT C  fokasaTenem
pes3ynbTaTUBHOCTU W rMoKasaTenieM YCTOMYMBOCTM K paccorfiacoBaHuilO nocne
owKnOOoK. BbiiBNEHbI 3HaunTenNbHbIE N3MeHeHUst Nokasatenen BCP Bo Bpems uTeHus
WHCTPYKLUUM NO CPaBHEHUIO C WCXOAHbIMWU: YBESNIMYEHWE YacToTbl CepaeydHbIX
COKpaLLEeHU, CHXKEHNEe BapnabenbHOCTU U BblpaXXeHHbIE N3MEHEHUST CNeKTPasibHbIX
XapakKTepUCTUK KapavoputMma. OTW AdaHHble MO3BONSAT CyAUTb O BblPaXEHHOM
BO3pOCLLUEM  OMOLMOHANbHOM  HanpshKeHUM BO BPEMSI YTEHUS UHCTPYKUUWN.
[ocTtoBepHO pasnuyanucb faHHble NPU YTEHUU WHCTPYKUMKM W nocneayrowen
3pUTENbHO-MOTOPHOrO OEATEeNbHOCTU MO reHAepHOMY MPU3HaKy, OCHOBbIBasiCb Ha
nokasartensax BapnabenbHOCTU kKapanoputmMa. B npouecce 4TeHMn MHCTPYKUMmM Oblnn
BbISIBNEHbI N3MEeHeHns CreKTpanbHO-KOTEPEHTHbIX  Xapaktepuctuk 03I
OTHOCUTENbHO (POHOBBLIX MOKasaTeneun: akTmeaunsa 3puTesibHoM CEHCOPHOW CUCTEMDI
B BbICOKOYAcTOTHOM 6eta 1 u 2 guanasoHax 33l un ycuneHuem TeTa-puTMma
HaNPsPKEHMS B BbICLUMX aCCOLMaTMBHbBIX PPOHTANbHbBIX U TEMEHHbIX 06MacTsX Kopbl.
Takum o06pasom, BO3MOXHO MPOrHO3MPOBaTb YCMEWHOCTb OO0y4YeHus 4YenoBeka
nocrneayoLiemn CEHCO-MOTOPHOM AeaTenbHOCTU no XapaKTepuctmkam
BapnabenbHOCTM KapauoputMa W OfMTENbHOCTU U3YYeHUA WHCTpyKuun. [daHHoe
nccnegoBaHne NO3BONSAET caenaTb  BbIBOL, HACKONbKO  BaXHO  U3ydeHue
NCUXOPU3NONOrMYEeCKMX acrneKkToB npouecca U3yvYeHUs YenoBEeKOM UHCTPYKUUA ans
OCYLLIECTBMNEHNS rnocneayoLwen ycnewHon geaTenbHOCTH.
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ANALYSIS NEUROPHYSIOLOGICAL CHARACTERISTICS DURING STUDYING
INSTRUCTION OF SUBSEQUENT VISUAL-MOTOR ACTIVITIES
Trifonova N.Y., Murtazina E.P, Zhuravlev B.V.

Federal State Scientific Institution "P.K. Anochin institute of normal physiology”,
Moscow, Russia; natrish@bk.ru

Investigation of perception and further processing of incoming information about
subsequent activity on the example of studying instruction is relevant in the context of
an extension the basic fundamental psychophysiological knowledge of the systemic
mechanisms of learning, memory processes and also purposeful human activity. This
question has defined the purpose of the research, which is to analyze the
neurophysiological characteristics of human operator during reading the instructions
of subsequent visual-motor activities. Testing was on a computer models of visual-
motor test "Shooter" with registration of such psychophysiological parameters like
heart rate variability (HRV) and EEG. Data processing was carried out using spectral
and correlation analysis. An important indicator was the time of reading the
instructions. It was revealed that duration of studying the instruction was positively
correlated with heart rate variability in the state of operative rest before testing and
when reading instructions. HRV was inversely correlated with the effectiveness and
level of resistance of subjects to mismatching after making errors during the
subsequent activities. There are considerable changes of HRV during reading
instruction from baseline: the increase in heart rate, reduction of variability and
pronounced changes in spectral characteristics of heart rate variations. These data
allow us to judge about the pronounced the increased of the emotional status during
reading of the instruction. It was revealed significant differences of heart rate
variability parameters when reading the instructions and characteristics of the
subsequent visual-motor activities on the basis of gender. In the process of reading
instruction were identified changes in EEG spectral and coherent performance
indicators relative to the background: the activation of the visual sensory system in
the high frequency beta 1 and 2 ranges and increased EEG theta rhythm in the
associative frontal and parietal cortical areas. Thus, it is possible to predict the
success of a person learning subsequent sensorimotor activity according to the heart
rate variability characteristics, and duration of the reading instruction. This study
allows us to conclude how important the study of psycho-physiological aspects of the
process of studying instructions for the follow of successful activities.

BUOJIOr'MYECKUE CBOUCTBA HOBbIX NMPOU3BOAHbIX
HUTPOBEH3OKCAOUA3O0JI0B - MOTEHUUAJIbHbLIX JOHOPOB NO: OlNbITbI
HA BAKTEPUAX
B.A. YucTsakos, 10.M. Cementok’, MN.I". Mopo3os?, E.B. NpasaHosa’, E.10.
XapueHko?, B.K. Umbixano®, U.0. Mokyauna', M.E. Kneukuin', I'.C. Bopoaku®,
A.B. Nucosun®, O.H. Bypos’, C.B. Kyp6aTos’, B.A. CepexeHkoB’
'tOxHbIN henepanbHbiit yHuBepcuteT, PoctoB-Ha-[loHy, Poccus,
jenya.xarchenko@yandex.ru
“UIHCTUTYT XUMMYecKoi duamnkm umenn H.H.CemeHosa PAH, Mocksa, Poccus

96


mailto:natrish@bk.ru
mailto:jenya.xarchenko@yandex.ru

International School
The latest developments in fundamental and applied neuroscience and psychology
Sudak, Crimea, Russia, June 1-4, 2016

NO gaBnseTcsa MynbTUMOAAnNbHbIM PEryNAaATOPOM MHOXeCTBa (pr3nonormyecknx
MPOLIECCOB W NATONOMMYECKUX COCTOSAHUA (MHAEKUMOHHbIE, BOCNanuTenbHbIE,
onyxonesble 3aboneBaHWd) WMMYHHOW W HEpPBHOW cuUCTeM. [lepCnekTUBHbLIM
noaxo40M K KOMMEKCHOW NEPBUYHON OLEHKE NPUrOAHOCTU HOBbIX NMOTEHUMAanNbHbIX
poHopoB NO ans ganbHenwmx nccnegoBaHnin ABNSETCA NpuMeHeHne GuoceHcopos,
00beMHAIWNX XKMBble OpraHu3mMbl W 3NEKTPOHHble  Moaynu. MeTtogamum
HYKNeouUnNbHOro  apoMaTUYEeCcKOro  3aMeLleHuss U LMKNonpucoeguHeHus
CUMHTE3UpPOoBaHbI avretapunel, BKIIOYatoLLme CynepanekTpogunbHbIN
ANHUTPOBEH30KCaaANas3onbHbIN dbparmMeHT n TT-U30bITOYHbIE a3oTUCTble
retepounknbl. C NOMOLWbBIO FeHHO-UHXeHepHbIX Lux-buoceHcopos (wtamm) E. Coli
MG 1655 pSoxS-lux konn4yecTtBeHHO onpeaerneHa nx cnocobHocTb BbidbiBaTb SOX-
MHOYKUMIO, 4YTO MOXET OblTb pe3ynbTatoM reHepauuMuM oOKcuaa asoTta in  vivo.
Mccnepyemble BewecTBa nokasanm CTaTUCTUYECKUM 3HaYMMyro uHAykumio SOX-
ornepoHa n BbiCOKyd [OHK-NpOTEKTOPHY akTUBHOCTb MNpU AEeUCTBUM OUOKCUAWMHA
(wtamm E. Coli MG 1655 pRecA-lux), BO3BMOXHO CBSA3aHHY0 C aHTWUOKCUOAHTHbIMU
CBONCTBaMM OKCMAa a3oTa M OTCYTCTBMEM Hecneungunyeckom TOKCMYHOCTU. MIHTepec
Ana noucka ¢apMakororMyeckon akTUBHOCTU MNPeacTaBnsainT da- U B-nupponun
npounssogHble 2,1,3-6eH3okcagnasonoB (Hanpumep, 4-(1-6enHsun-1H-nuppon-2-un)-
5,7-ouHnTpo-2,1,3-6eH3okcagmason u  4-(1-6eHaun-1H-nnppon-3-un)-5,7-auHNTpo-
2,1,3-6eH30kcagunason), a Hambornee nepcnekTUBHbIM ABNAeTca npomsBogHoe N-
metunnuppona — 7-(1-metun-1H-nuppon-3-un)-4,6-anHnTpo-2,1,3-6eH3okcagnason-
l-okcng, wvmerowmn cnabbii  reHoTokcmyeckun adpdekt n  cunbHbin  OHK-
NPOTEKTOPHbIN 3dpdekT. Metogom JlMP gnsa aTux coeavHeHWn noaTBepXxaeHa
CnocoBbHOCTb reHepupoBaTb okcua asoTta. [Anga npomssogHoro N-metunnuppona 7-(1-
meTun-1H-nuppon-3-un)-4,6-anHnTpo-2,1,3-6eH3okcagnason-1-okcuaa n, B
GonbLen CTEneHn, ans 7-(1-metun-1H-nuppon-2-un)-4,6-guHnTpo-2,1,3-
GeH3okcaguason-1-okcmaa nokasaH Ux UHIMbupyowmnin apgektT B onbiTax ¢ rpam-
NOSIOXKUTENbHBLIMU BakTepusamm Streptococcusmutans ATCC 25175,
accounnpoBaHHbIMU C pa3BUTUEM Kapueca.

UccnedosaHue 8bINOIHEHO rpu uHaHcoeol noddepxke Pocculickoeo
Hay4Ho20 ¢poHOa, npoekm Ne 14-13-00103.

BIOLOGICAL PROPERTIES OF NITROBENZOXADIAZOLES - POTENTIAL
DONORS OF NO: EXPERIMENTS ON BACTERIA
V.A. Chistyakov!, Yu.P. Semenyuk®, P.G. Morozov?, E.V. Prazdnova?,

E.Y. Kharchenko®,V.K. Chmyhalo?, 1.0. Pokudina®, M.E. Kletskiy*, G.S.
Borodkin®, A.V. Lisovin®, O.N. Burov?, S.V. Kurbatov?, V.A. Serezhenkov?
'Southern Federal University, Rostov-on-Don, Russia, jenya.xarchenko@yandex.ru
“N.N. Semenov Institute of Chemical Physics, RAS, Moscow, Russia

NO is a multimodal regulator of many physiological processes, pathological
states (infectious, inflammatory, neoplastic disease) of the immune and nervous
systems. The most promising approaches to integrated primary assessing
applicability of new potential donors of nitric oxide for future research is the use of
biosensors that combine living organisms and electronic modules. Dihetarils,
including superelectrofilic  dinitrobenzoxadiazole fragment and Tr-excessive
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nitrogenicheterocycles, were synthesised by methods of nucleophilic aromatic
substitution and cycloaddition. Using genetic engineering Lux-biosensors (strain) E.
coli MG 1655 pSoxS-lux it was quantified defined their ability to cause SOX-induction
which may be a result of the generation of NO in vivo. Test substances showed
statistically significant induction of SOX-operon, elevated DNA-protective effect, by
the action dioksidina (strain E. Coli MG 1655 pRecA-lux), possibly linked to the
antioxidant properties of nitric oxide and the absence of nonspecific toxicity. Interest
to search of pharmacological activity are a- and B-pyrrolyl 2,1,3-benzoxadiazole
derivatives (for example, 4-(1-benzyl-1H-pyrrol-2-yl)-5,7-dinitro-2,1,3-benzoxadiazole
and 4-(1-benzyl-1H-pyrrol-3-yl)-5,7-dinitro-2,1,3-benzoxadiazole), and the most
promising is a derivative of N-methylpyrrole — 7-(1-methyl-1H-pyrrol-3-yl)-4,6-dinitro-
2,1,3-benzoxadiazole 1-oxide, having a weak genotoxic effect and elevated DNA-
protective effect. By the EPR method for these compounds it was confirmed the
ability to generate nitric oxide. For a derived of N-methylpyrrole 7-(1-methyl-1H-
pyrrol-3-yl)-4,6-dinitro-2,1,3-benzoxadiazole 1-oxide and in particular for the
compounds  7-(1-methyl-1H-pyrrol-2-yl)-4,6-dinitro-2,1,3-benzoxadiazole  1-oxide
shown their inhibitory effect in the experiments with gram-positive bacteria
Streptococcusmutans ATCC 25175 associated with the development of caries.

The study was performed with financial support of the Russian Science
Foundation, the project Ne 14-13-00103.

POJlb ONOPHOW 1 BECOBOW PA3IPY3K/U B PA3BUTUUN USMEHEHUW
XAPAKTEPUCTUK CIMTMHAJIBHOIO PE®JIEKCA B YCITOBUAX
MUKPOIrPABUTALIUU
WuryeBa T.A., TomunoBckas E.C., KosanoBckasa U.B.
depeparnbHoe rocygapcTBeHHoe BooKeTHOe yupexaeHne Hayku focygapCTBEHHbIN
Hay4HbIN LeHTp Poccuinckon degepaumm — IHCTUTYT MeAnKo-6monornyeckmx
npobnem PAH, Mockea, Poccus; t.shigueva@gmail.com

Onsa nonyvyeHns wvHgopmaumMm O ponv OMOPHOW W BECOBOW Harpysku B
perynauun OBuraTeNbHOM aKTUBHOCTM B YCNOBUSX «Cyxon» ummepcun (DI)
YYaCTHUKN JKCNepuMeHTa Obinn nogpasgernieHbl Ha TpU rpynnbl, B OAHON U3 KOTOPbIX
(ycrnoBHO koOHTponbHOW DI) ummepcus 6bina  «4nucton», T.e. UCNbITAaTENN He
noasepranvcb Kakmm-nnbo gpyrum Bosgencteuam. B rpynne 2 («DIl + S») B xoge
npedbiBaHus B DI exegHeBHO B TeyeHne 6 4 no 20 MMH B Hadane Kagoro vaca
NPUMEHsINAcb MEeXaHOCTUMYMSALUMA OMOPHbIX 30H CTOM B pexume nokomouun. B
Tpetben rpynne («DI + W») oHM exeoHEeBHO B TeyeHue 4-x 4acoB Haxoaunuchb B
KOCTIOME aKkcuarnbHOro HarpyxeHus «[uHrenH» ¢ Harpyskon 16 — 18 kr. CocTosiHne
BO30yaUTENbHbBIX N TOPMO3HbIX CMUHASMBbHbLIX MEXaHW3MOB ONpeaenanM no noporam
M MakcMMasrbHbIM amMniuMTygam KpuBbIX BoBre4veHuss H-pedpnekca Mbily, roneHu
mm. soleus wun gastrocnemius lat. o, BO BpemMda u nocne 3aBepLUeHUs
MMMEPCUOHHOIO BO3EeNCTBUS.

XapaKTepucTukM  CnvHanbHOM penekTopHON aKTMBHOCTU nogBepranucb
nameHeHnam B xoge DI. Bce rpynnbl npoaeMOHCTpUpoBany TEHAEHUNIO K CHUDKEHUIO
nopora H-pednekca B Mbilwuax rosieHn. B rpynne «DI» nopor H-pednekca cHusunca
Ha 48% (p <0,05) B m. soleus n Ha 47% (p <0,05) — B m. gastrocnemius lat. B rpynne
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«DI + S» ¢ exxeAHEBHON MEXaHOCTUMYISILMEN OMOPHbIX 30H CTON M3MEHEHNSA 3TOrO
napameTpa B TeyeHne DI Gbinn B TON e HanpaBfeHOCTU, HO MEHEE BbIPaXeHbI: B
m. soleus cHWXeHne nopora H-pednekca coctasuno 23%, B m. gastrocnemius lat. —
26% (p <0,05). B rpynne c BecoBou Harpyskon («DI + W») cHuxeHne 3HayeHun
nopora B o6enx Mbiwuax rofieHn Gbino ewe MeHbwuM. AMNnNuTyaa pedrekcoB B
rpynne «DIl» k 5-m cyTkam DI BbisiBnsina TeHAEHUMIO K BO3pacTaHuio; OCOBEHHO
BblpaXXeHHbIM B6b1510 OHO B m. gastrocnemius lat. (40%, p<0,05). B rpynnax «DI + S»
n «DI + Wy» amnnuTyabl 0TBETOB 06eMX MbILLIL, CHUXANUCh.

Taknm obpasom, pesynbTaTbl JaHHOIMO MUCCreAoBaHUSA nokasanu, YTo BecoBas
Harpyska W oOnopHas CTUMYNAUMA B YCMOBMAX CYXOM WMMEPCUW CHWXKaeT
BbIPa@XXEHHOCTb CruHasNbHOM runeppedriekcumn, npu 3ToM Koppurnpyowmnm adogekT
BECOBbIX HAarpy3oKk MeEHee BbIPa)eH, HeXenu Harpy3ok OnopHbIX. [lonyyeHHble
AaHHblE MNO3BONANT 3aKMYUTb, YTO B pPasBUTUM M3MEHEHUN CIMHAamNbHbIX
MEeXaHM3MOB B YCIIOBUAX MOAENUPYEMOW MUKPOrpaBuMTaLMu CyLLeCTBEHHas pofb
NPUHaANEXUT BECOBOW M OMOPHON pasrpy3ke.

@uHaHcuposaHue uccnedogaHuli noddepxaHo npoekmamu PH® Ne14-25-
00167 u PO®U Ne13-04-12091 ogbu-m.

THE ROLE OF SUPPORT AND WEIGHT UNLOADING IN THE DEVELOPMENT
OF CHANGES OF SPINAL REFLEXES CHARACTERISTICS MICROGRAVITY
UNDER CONDITIONS
Shigueva T.A., Tomilovskaya E.S., Kozlovskaya I.B.

State Scientific Center of the Russian Federation — Institute of Biomedical Problems
of the Russian Academy of Sciences, Moscow, Russia; t.shigueva@gmail.com

The goal of study was to reveal the contribution of spinal structures to
hyperreflexia of stretch reflex. The model of Dry Immersion (DI) has been used for
simulation of microgravity effects. In order to obtain information on the role of support
and weight loading in the control of motor activity the participants of the experiment
were divided into three groups, in one of which (named «Control») the immersion
was pure, i.e. subjects were not exposed to any other influences in the course of
immersion. In group 2 (named «DI+S») in the course of DI the mechanical stimulation
of the soles’ support zones was applied daily — 20 min at the beginning of each hour,
6 hours per day. In group 3 (named «DI+W»), the subjects wore the axial loading suit
«Penguin» — 4 hours per day with the loads of 16 to 18 kg each day during DI.
Characteristics of H-reflex in the resting calf muscles under DI conditions were
studied. A state of excitatory and inhibitory spinal mechanisms was defined by
characteristics of H-reflex recruitment curves of mm. soleus and gastrocnemius lat.
before, during and after DI. H-reflex thresholds, absolute maximal amplitudes of H-
and M-responses and H/M ratio were analyzed.

During DI the characteristics of spinal reflex activity were changed significantly.
All the groups demonstrated tendency to decrease of H-reflex threshold in both
muscles under study. In the «Control» group the threshold of H-reflex in shin muscles
decreased by 48% (p<0,05) in m. soleus and by 47% (p<0,05) — in m. gastrocnemius
lat. In the «DI+S» group the changes were of the same direction, but less
pronounced: in m. soleus the decline of H-reflex threshold consisted 23%; in
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m.gastrocnemius lat. — 26% (p<0,05). In the group with weight loading («DI+W) the
decrease of thresholds in both muscles was analogous to the previous group, but
less evident. Amplitudes of reflexes in the «Control» group increased by 5th day of
immersion. The bigger changes were observed in m. gastrocnemius lat. (40%
increase, p<0,05). In two other groups the amplitudes of reflexes in both muscles
decreased.

Weight loading and support stimulation under conditions of Dry Immersion
smooth the effects of supportlessness on parameters of the reflex mechanisms. The
countermeasure effect of weight loading was less evident that support one. The
obtained data allow to conclude that weight and support unloading play the important
role in development of spinal mechanisms changes under conditions of simulated
microgravity. The study is supported by project RSF Ne14-25-00167 and RFBR grant
Ne13-04-12091 OFI-m.

FTAMMA ocuunnAaunm B rMNNOKAMIME KPbICbI IN VITRO
lO3ekaeBa J.P., HacpetanHoB A.P., Myxtapos M.P.
OpenLab Henpobuonoruun, MHCTUTYT doyHAAMEHTanNbHON MeANLUHBLI U Bronoruum,
KasaHckuin ([MpuBormkcknin) deaepanbHbii yHuBepcnuteT, KasaHb, Poccus;
elvirajuzekaeva@gmail.com

BesedeHue.  WccnepoBaHue  KMETOYHbIX  MEXaHM3MOB  reHepaumm wn
pacnpocTpaHeHnsa cneundunyeckmux NnaTTepHOB CETEBOM HEMPOHANbHOW aKTUBHOCTM,
TakMX Kak ramma ocuunnauuu B runnokamnanbHOW CTPYKType, npeacTaBnser
0CcobbIN MHTEepec. [na nsyyeHus KNeTo4YHbIX MEXaHU3MOB, feXxallux B OCHOBE ramma
aKTUBHOCTWM In Vivo, ObINKM BBeAEHbl MOAENM raMmma OCUMNNsuUMK in  Vitro,
Bbl3blBAEMble arOHUCTaMW peuenTopoB aueTUnXosiMHa Wnu rnytamata, BKYas
KanHaT. Llesib uccriedogaHus. VI3yunTb ramma ocunnnauuun, Bbl3biBaeMble KauHaToM
B cCpes3ax runnokamna Kpbicbl in vitro. Mamepuarnbl u mMemoodbl. OKCNEPUMEHTbI
NpoBOAMMAM Ha in Vitro npenapaTax CPe30B rOSIOBHOrO Mo3ra KpbiC 060MX MONoB
Bo3dpacTta P15 — P31. BHeknetoyHasa perncrpauusi CETEBON aKTUBHOCTWU KMETOK B
CA3 obnacty rmnnokamna KpbiCbl OCYLLEeCTBMsANacb C NOMOLUbK 16-kaHanbHOro
npuamMeBoro anekTpoaa Ha kpemHueBon ocHoBe (NeuroNexus Technologies, CLUA).
[Ana nccnegoBaHWsa KanHaT UMHAYUMPYEMbIX ramMma OCUMInsauuMin in vitro B cpesax
rmnnokamna ucnosib3oBanacb 3KCnepuMeHTanbHas Kamepa AByX moaudukauuin: a)
cTaHgapTHas kamepa Ans anekrtpodumsmnonormyeckux uccnegosanmi RC-27LD
(Warner Instruments, CLLUA); n 6) moancdmumpoBaHHasa kamepa ¢ ONTUMU3MPOBAHHOM
nogayen u3MONoOrM4ecKoro pacrtBopa, co3gaHHas B nabopatopum B npouecce
BbIiNosiIHeHUA paboTbl. ObpaboTka Nony4YeHHbIX AaHHbIX OCYLLECTBAnach B cpeae
MawuHHoro aHanmsa MATLAB (MathWorks, CLUA) ¢ nomowbto npouenyp,
HanucaHHbIX B nabopaTtopun. Pe3ysismamsi. Mbl nokasanu, 4To rammMma OCLMMASLNK,
perncTtpupyemole B MOAMMMUMPOBAHHOW kamepe, obrnagjann ©0onee BbICOKOM
yactoTton (33 L), Toraa Kak yactoTa ocUMNNsaUMA B CTaHAAPTHOW KaMmepe okasanach
6nnmke k 6eta gnanasoHy 4vactoT (26 y). Kpome TOro, B mMoguMcuumpoBaHHON
Kamepe OoCLMIMsauMU Bbi3biBanvCb MeHbLUEN KOHLUeHTpaunen kanHata (50 Hmorb) u
Habnioganucb B TeyeHMe  BCEro  BpeMeHuM  NPUCYTCTBUMS  aroHucta B
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dmsnonorndeckom pacteope. [amma ocuunnAuMM  TakoM >Xe MOLLHOCTU B
CTaHOapTHOM Kamepe BbI3bIBalIMCb TOSIbKO Ha KopoTkoe BpeMs (1-2 MWH), HeCMOTpS
Ha npucyTtctBue kavHata (300 Hmonb) B pacTBope. Takke Mbl YCTaHOBUMK, 4YTO
6nokuposaHne [AMK(A) peuentopoB cneuududeckum 6nokatopom rabasvHom
MOSIHOCTBbKO MOAABNASIO ramMmMa OCUMNNALMMK, Bbi3blBAEMble KanHaATOM, a Takxke
BbI3bIBano anunenTMOopMHY0 akTUBHOCTb B Cpe3ax rmnnokamna KpbiCbl. Bbigoob!.
[MonyyeHHble OaHHblEe CBUAETESNLCTBYOT O TOM, YTO MOAUUUMPOBaHHAsA Kamepa
ANS 9NeKTpoPU3NO0NIOrMyecknx UCCrnegoBaHNn Ha cpesax Mo3ra MOXET C YCMNEXOM
MCNonb30BaTbCs A5 UCcnegoBaHns PU3NoNOrMYecKon ponn raMma OCLUMNNALMIA Ha
KNeTOYHO-MOMEKYSIAPHOM YPOBHE B YCIIOBUSX in Vitro.
Paboma ebinornHeHa ripu nodoepxxke epaHma POD®U Ne14-04-01457.

GAMMA OSCILLATIONS IN THE RAT HIPPOCAMPUS IN VITRO
E.R. Juzekaeva, A.R. Nasretdinov, M.R. Mukhtarov
OpenLab Neurobiology, Institute of Fundamental Medicine and Biology, Kazan
(Volga region) Federal University, Kazan, Russia; elvirajuzekaeva@gmail.com

Introduction. The study of cellular mechanisms of the generation and spreading
specific patterns of neuronal network activity such as gamma oscillations in
hippocampal structure is an interesting and important task. The in vitro models of the
gamma oscillations induced by the agonists of acetylcholine or glutamate receptors
including kainate have been introduced to study the cellular mechanisms underlying
gamma activity in vivo. Aim. The study of gamma oscillations induced by kainate in
slices of the rat hippocampus in vitro. Materials and methods. Experiments were
carried out on the in vitro brain slices of the rats in both sexes aged P15 — P31.
Extracellular recording of the network activity in CA3 rat hippocampus was done
using the 16-channel silicon probe (NeuroNexus Technologies, USA). To investigate
the kainate-induced gamma oscillations in vitro in hippocampal slices we used an
experimental chamber in two versions: a) standard electrophysiological chamber RC-
27LD (Warner Instruments, USA); and b) custom-made modified chamber with
optimized supply of ACSF. Data analysis was done in MATLAB (MathWorks, USA)
using custom-written routines. Results. We have shown that gamma oscillations
recorded in the modified chamber has a higher frequency (33 Hz), while the
frequency of the oscillations in a standard chamber was closer to the beta frequency
(26 Hz). Furthermore, oscillations in the modified chamber induced by 50 nM kainate
and were stable in the presence of agonist in ACSF. In a standard chamber the
gamma oscillations of the same power caused by 300 nM kainite and were transient
for only 1-2 min of duration. We have also found that the blocking of the GABA(A)
receptors by specific blocker gabazine completely suppressed gamma oscillations
induced by kainate and caused epileptiform activity in the rat hippocampal slices.
Conclusion. These data indicate that the modified chamber for electrophysiological
investigations at brain slices can be successfully used for studying the physiological
role of the gamma oscillations in vitro.

This work was supported by the RFBR grant Ne14-04-01457.
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International School
The newest elaborations in the fundamental and applied neuroresearches and psychology
Sudak, Crimea, Russia, June 1-4, 2016

YOK
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«HoBeuwwue pa3paboTku B yHAaMeHTanbHbIX ] npuKnagHbIX
HeMpouccnegoBaHMAX W MCUXONOrMU»: MeXAyHapoaHas MexXxaucuunivHapHas
HayyHasa LWkona (Cynak, KpbiM, Poccusa, 1-4 nonsa 2016 roga). Tpyasl Wkonel / [og
penakuunen Jloceson E.B., Kptoukoson A.B., JlormHoBon H.A.

MexagyHapogoHaa wMexaucuunnuHapHas HayvHasa LWkona «Hosenwwve paspabotku B
dyHOaMeHTanbHbIX W NPUKNagHbIX HEWpoMCCneoBaHUsX» SBNAETCA NPOAOIDKEHMEM  LuMKna
nogobHbIX MeponpusaTui, koTopble coctosinucbe B Cypake (Kpbim) ¢ 2009 no 2015 rogbl. Llenb
HacToswwen LLkonbl COCTOMT B 03HAKOMIIEHMUN CNELMANTUCTOB, B TOM YMCIE U MONOAEXN, paboTatoLwmx
B 06riacty pasHbIX OMCUMMMAMH O MO3re, C HOBbIMW 3HAHWUSIMU, MOMYYEHHBIMU B MCUXONOMMYECKUX,
PU3NONOTNYECKMX, MEONLMHCKUX, MNeJarormyecknx Wu npoyux Kak yHOamMeHTanbHbIX, Tak WU
npuKknagHblX  HenpouccnegoBaHusix. ®oHg PO nogpepxkumBaeT  OOMbLIOE — KOMMYECTBO
dyHAaMeHTanbHbIX WHULUMATMBHBIX MPOEKTOB, MOCBALLEHHbIX WCCNEeaoBaHUIO pasHOObpasHbIX
MEXaHN3MOB paboTbl MO3ra XWBOTHbLIX M YESloBEKa B HOPME W NMPW NaTosiorMu, a Tak e WU3Y4EeHUto
ncmxmyecknx cyHkumin. Ha Lkone OyaoyT npoynTaHbl 25 KOHUENTyamnbHbIX NEKUMA U OoKnagoB
BeAYyLMX YYEHbIX - MCUXOMOroB, HEVNPOMU3MONOroB U MeauKkoB, paboTawwmx B cdepe pasnuyHbIX
HevipouccrnegoBaHun. Kpome Toro, B pamkax LLkonbl 6ygyT opraHusoBaH Kpyrnbivi cton: «MexaHuamebl
pasBUTMS M CNocobbl KOPPEKUMM couManbHO 3HaYMMbIX HeMpopereHepaTuBHbIX 3aboneBaHumy.
[MOHMMaHMe 3TMX BOMPOCOB YPE3BbLIYAMHO BaXHO ANS COXPaHEHUSI (PUBNYECKOTO U MCUXUYECKOrO
3gopoBbsa nogen. Tawke bygeT npoBedeH cemuHap «OcHoBHble npuHUmnbl GLP (Good Laboratory
Practice unn Hagnexawas nabopaTopHas npakTuka) B COBPEMEHHON (DyHOAMEHTarnbHOW HayKey.
Llenb cemMuHapa — O3HAKOMIIEHWE Hay4YHOro COOOLLECTBA C COBPEMEHHBLIMWU PErfaMeHTUPYHLLNMHN
AokymeHTamu Poccuickon degepaunm no cogepxaHuto nabopaTopHbIX XMBOTHBIX U paboTe € HUMMK.
B pamkax LUkonbl nnaHWpyloTCcA CTEHOOBAasi CECCUsl, Ha KOTOPOW MoroAble Y4YéHble, CTYyOEHTb,
acnupaHTel W Opyrme MonoAble chneuuanucTel npeacTaBAaT COOCTBEHHble uccnefoBaHusa. Mel
OXMAaeM, Kak M Ha npegblaywimx LLkonax, MHTepecHble U akTyanbHble feKuMM U [oKnagpl, Ha
KoTopbix OyayT npeacTaBfieHbl HayYHble OOCTWKEHWS U pa3paboTky, COOTBETCTBYKOLLME CaMOMY
BbICOKOMY YPOBHIO Pa3BUTUSA COBPEMEHHbBIX HEMPOUCCNEOOBAHWI, a TaKkke MIog0TBOPHbIE AUCKYCCUM,
YTO MMeeT BOonblUOe 3HAYEHUE B CTAHOBMEHUWN HAy4YHOW Monoaéxu. Mbl Hageemcs, YTO B pamMKax
paboTtbl Lkonbl-cemuHapa Mexay MonogbiMu M BeOyLMMWU YYeHbIMU BO3HUKHET COTPYAHUYECTBO,
€030aJyTCcA Hay4yHble anbsHCbl, KOTOpble NMPMBEAYT K HOBbIM MHTEpPECHbIM pa3paboTkam B obnactu
HeripouccrnegoBaHun. 3T paboTbl MoryT 6biTb mogaepxaHbl rpaHtamu POOU n gpyrnx dpoHaos.
Oxunpaetcs ydactne B Llkone okono 100 MonoabiX y4YeHbIX, MEOWKOB, NMegaroros, NMCUXOMOroB M
ApYyrMx cneumanuctoB u3 pasHbix ropogoB Poccun, Benapycu, KasaxctaHa, AsepGangxaHa,
MongoBebl, YkpauvHbl, N3panns n gpyrux ctpaH. MNMnaHupyetcs, 4yto cpegmn cnywatenewn Wkonsl 6ygyT
y4YeHble U apyrme cneumanucTel n 6onee crapwero Bo3pacta (okono 200 yenosek). B pabote Lkornbl
oxupaetca ydactue 40-50 vHocTpaHHbix cniywartenen (M3 ctpad CHIC u ganbHero 3apybexbs) u 5
WHOCTPaHHbLIX JEKTOPOB. Te3ucbl NeKuMiA BeayliMX Y4YeHbIX W CTEHAOBbLIX [AOKNadoB MOJOAEXM
HaneyaTaHbl Ha PYCCKOM W aHITIMACKOM si3blkaxX B J@aHHOM cOopHuKke TpyaoB LLkonbl.

OprkomMuTeT niaHupyeT opraHusauuio B Oyaywiem v Apyrux HaydHbIX MeponpusTum,
NMOCBSALLEHHbIX Pa3HOCTOPOHHEMY UCCIeaoBaHUI (PYHKLMUIA HEPBHOW CUCTEMbI U NMCUXONOTUN.
Bcsa HoBas nHdopmaumsa 6yaeT pa3mellueHa Ha canute B UHTepHeTe: http://brainres.ru

OpraHuzauusa MeXAayHapoaHoOW MexaucuunnuHapHon HayyHou LWkonbl "Hosewnwwue
pa3paboTku B dyHAAMEHTaNlbHbIX M NPUKNAAHbIX HeWpouccrnegoBaHMAX UM ncuxonorumn™
nopaepxaHa rpaHtom POPUNe 16-06-20254
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