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HecmoTpsa Ha cyllecTBeHHble ycunus no pas3paboTke MeTOAOB HEVWHBa3WBHOIO KapTMpOBaHUS ceTen
FOMOBHOrO MO3ra, A0 CUX MNOp OTCYTCTBYHOT HagéxHble MOAXoAdbl, AEMOHCTPUPYIOLLME YAOBNETBOPUTENbLHYIO
BOCMPOU3BOANMOCTb Pe3ynbTaToB aHanm3a Mexay UCMbITYEMbIMU, B OCOBEHHOCTM 3TO OTHOCUTCS K METOAMKaM C
BbICOKMM BpPEMEHHbLIM paspeLleHneM, KOTopble CrocobHbI 0BHapyxmBaTb He TOMbKO MPOCTPAHCTBEHHYIO, HO U
BPEMEHHYIO CTPYKTYPY (DYHKLMOHABbHBIX B3aMOAEVICTBUN.

B atom pgoknage 6yayT npeacTtaBneHbl pa3pabartbiBaemble B rpynne MeToAoB Herposusyanusaumm (HUY
BLWD3) noaxoabl Kk pelweHWo 3agadn obHapyXeHus yHKUMOHAamNbHbIX CeTel C MW3MEHSIOWENCS CTeneHbio
CMHXPOHHOCTW. Haw nogxod OCHOBaH Ha PacCMOTPEHWM FeHepupYyoLWen MOAENN KPOCCMEKTPanbHOW MaTpuLbl
M3I'. Onepvpys B OekapTOBOM aBTONPOM3BEAEHUW NpOCTpaHCTBa Tonorpaduii HeMpoHanbHbIX NOMYMAUMA Mbl
npeanaraeM MWHBapUaHTHYIO K OOBLEMHOW NPOBOAUMOCTM W B3aMMHOMY (asoBOMY YIfy METOAMKY OLEHKM
OVMHaMUKM  CMHXPOHHOCTM Nap KOPTMKamnbHbIX WMCTOMHUKOB. [lpegnaraembln  nogoxod OTKPbIBAeT HOBblE
BO3MOXHOCTM M (DaKTUYECKM MepeBOAWT HaC Ha HOBbIN YPOBEHb MHTepnpeTaumMn MHOrOKaHamnbHbIX HenpsiMbiX
N3MepeHu dNeKTPNYECKoM aKTMBHOCTM MO3ra, Kak Cyneprno3vLmnio akTMBHOCTU ANHAMUYECKUX CeTew.

METHODS FOR DETECTION OF TRANSIENT CORTICAL NETWORKS FROM EEG AND MEG DATA
Ossadtchi A., Altukhov D.
National Research University Higher School of Economics, Center for Cognition and Decision Making, Moscow,
Russian Federation

Nowadays non-invasive neuroimaging technology plays a pivotal role in understanding system's level
principles underlying brain function. This technology is also widely used for diagnostics and building prognosis for
patients with a broad range neurodegenerative deceases.

Over the recent decade the neuroimaging community has been undertaking the major efforts aimed
developing the techniques for non-invasive imaging the functional networks with high temporal resolution. Despite
this activity we are still missing reliable techniques that would demonstrate sufficient reproducibility of functional
networks analysis results.

I will present the novel approach for detection of cortical functional networks and their temporal synchrony
profiles. Operating in the interacting topographies space we use subspace matching metrics to extract a set of
networks with their synchronicity profiles that explain the variance in the cross-spectral tensor of EEG or MEG
sensor signals, much like regular dipoles and their activations explain the variance in the regular evoked
responses.

ANCTAHTHOE BINUAHUE HAHOYACTUL MEOU HA SNNIEKTPO®U3UNONTIONMYECKUE XAPAKTEPUCTUKU
3PUTEJIbHbIX KOTHUTUBHbIX BbI3BAHHbLIX NOTEHLIMAIOB P300
Masnos K.U." ,» MyxuH B. H.", KameHckas B.I".%, KnumeHko B. M !
L ®rBHY «MHeTUTYT akcnepmmeHTaanom MeLI,I/ILI,I/IHbI» CaHkr- I'IeTep6ypr Poccust; © FOY BMO «Enevkuit
rocyaapcTBeHHbI yHuBepcuteT um. V.A. ByHunHa», Eneu, Poccus, youngexp@yandex.ru

B nutepaType npeactaBneHbl AaHHbIE O HEraTUBHOM U NMO3UTMBHOM BIMSIHUM HAHOYACTUL, HA XXMBOTHBIX U
yenoBseka, MOMyYeHHble MpPUM HEMNoCPeaCTBEHHOM KOHTAKT€ HaHo4YacTuy C opraHMsMoMm. Hamu BbISBRNEHO
OUCTaHTHOE BNMUsiHWE MOBEPXHOCTU, NOKPLITON HaHoOYacTULAMU Mean, Ha CyXoBble Bbl3BaHHbIE NoTeHumansl. Mbl
npeanonoXnnu, 4To MexXaHu3M AUCTAHTHOrO BIUSIHUSA OCHOBbLIBAETCH Ha B3auMMOAEWCTBMM HaHoYacTul C
ANEKTPOMArHUTHbIMU M3INYYEHUSMIN NPUPOSHOTO MPOUCXOXAEHUS, MPU 3TOM NPOUCXOAST UBMEHEHUS OTPaXKatoLLMX
CBOWICTB HaHOCTPYKTYp, CMOCOOHbIX OKasbiBaTb cneundudeckne dusmonorndeckme 3pdekTbl OTNNYHbIE OT
aghpekToB, OKasblBaeMbIX HEMOCPEOCTBEHHO NPuUpPOoAHbIMK M3nydeHusmu. LleneBasa 3apaya uccnegoBaHUA:
U3yuYnTb OUCTAHTHOE BIIUSHWE HAHOYaACTUL, MEAW Ha XapaKTePUCTUMKU 3PUTENbHBIX KOTHUTUBHbBIX BbI3BAHHbIX
noteHunanos P300 (3KBI).

MeTtoabl. O6beKTOM UccneaoBaHus ABManachk rpynna cTygeHTok-goodpoeonbLueB (n=10), cpeaHnii Bo3pacT
KoTopbIx cocTasun 25.9+3.5 net. Ha pacctogHum 2,5 meTpa OT UChbITyeMbIX pacnonarannck nosepxHoctu 40x60
CM (KapTMHa M XONCT), MOKPbITble HaHodacTuuamu megu. [ns cpaBHEHMS OEMOHCTPUPOBANMNCh aHarnornyHble
NMOBEPXHOCTU, HO ©e3 HaHOMOKPbITUSA. AnuTtensHocTb akcnodvumm — 15 MuH. Peructpaumsa 3KBIT npoBogunach
anekTpoaHuedanorpagoMm «3HuedanaH-33MP-19/26». CTaTUCTMYECKUA aHanu3 [AOCTOBEPHOCTU pasnnymin
NPOBOAMUICHA C MOMOLLbLIO Z-KPUTEPUS YUITKOKCOHA, TakKe NPUMEHANCH ABYX(aKTOPHbIN AUCMEPCUOHHbIN aHanus ¢
NMOBTOPHBIMWN N3MEPEHNSIMM.

Pe3synbTtatbl. [1okasaHo, YTO HaHo4YacCTULUbl MeaW OUCTAHTHO BIUSAIOT Ha XapakTEPUCTUKM 3PUTESbHbIX
BbI3BaHHbIX noTteHumanos P300: cokpawatoTca nateHTHocTn nnkoB P1 1 N2 B npaBoM LieHTpanbHOM OTBEAEHUN,
P3 n N3 B neBom TemMeHHOM OTBegeHun. Pesynbratbl CBMAETENLCTBYIOT 00 MHTEHCUMUKALMM KOTHUTUBHBIX
NMpPOLIECCOB BOCMPUATUA U OMO3HAHWS, NaMATU U MPUHATUS PELLUEHUA MO BbISEJIEHUI0 3HAYUMbBIX 3PUTESNBHBIX
CTMynoB. [IMCNepCcuoHHbIA aHanu3 nokasar, YTo akTop YCNOBWUM BHeLUHEeN cpefbl (BEPOATHO, eCTEeCTBEHHbIX
CE30HHbIX W3MEHEHMN 3EeMHOM U KOCMWYECKOW norofpl) MoaynupyeT BNuSHME pakTopa HaHOMOKPLITUS Ha
amnnutyay nuka N2 B npaBom NTOGHOM OTBEAEHWUM U HA NTATEHTHOCTb Nuka N2 B NpaBOM LeHTpanbHOM OTBEAEHMM.
Taknm obpasom, Hanbonee YyBCTBUTENbHBIMU K COMETAaHHOMY BO3L4EMCTBUIO HAHOYACTML, M MOrofHbIX DAKTOPOB
asnsaTca Te napametpbl 3KBI1, koTopble cBf3aHbl C KOrHUTUBHBIMU (PYHKUMSAMW OMO3HAHUS 3pUTEMbHbIX
cTumynoB. Paboma ebironHeHa 8 pamkax eocsadaHus P® 49/12 31 3H Ne 4.638.2011 (pykosodumeris. — B.T.
KameHckas).

THE DISTANT INFLUENCE OF COPPER NANOPARTICLES ON ELECTROPHYSIOLOGICAL
CHARACTERISTICS OF VISUAL EVOKED PQTENTIALS P 300
K.l. Pavlov?, V.N. Mukhin®, V.G. Kamenskaya V.M. Klimenko®
YInstitute of Experimental Medlcme St. Petersburg Russia; “Bunin Yelets State University, Russia, Yelets,
youngexp@yandex ru
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Many studies point to negative and positive impact of nanoparticles on the organism. Earlier we discovered
that surface covered with copper nanoparticles has distant influence on auditory evoked potentials P300. We
assumed that mechanism of the distant influence of nanoparticles on the organism based on the interaction of
nanoparticles with natural electromagnetic radiation. Nanoparticles could change the reflective properties of
surfaces and therefore cause specific physiological effects.

The aim of our study was to investigate whether cooper nanoparticles have distant influences on
electroprl\l/lysiﬁlogical characteristics of cognitive process, namely visual evoked potentials P300.

ethods

10 females (mean age 25.9+3.5) were located near surfaces (a picture and a blank canvas, size of 40x60
cm) covered with copper nanoparticles on the distance of 2.5 meters. Duration of exposure was 15 minutes. Similar
surfaces without nano-texture were used for comparison.

Electroencephalograph "Encephalan-EEGR-19/26" was used for registration of electrophysiological
characteristics of visual evoked potentials P300. Statistical methods were z-Wilcoxon test and two-factor analysis
of variances with repeated measures.

Results

We discovered that copper nanoparticles cause decreasing of latencies of the peaks P1 and N2 in the right
central lead and the peaks P3 and N3 in the left parietal lead. These results showed that copper nanoparticles
distantly induced intensification of cognitive processes such as perception and recognition, memory and decision-
making of significant visual stimuli.

Analysis of variance showed that environmental factor (which may be natural seasonal changes of
terrestrial and space weather) modulates the effect of copper nanoparticles on the amplitude of N2 peak of the right
frontal lead and the latency of N2 peak in the right central lead. Thus the most sensitive to the combined effect of
nanoparticles and environmental factors was those parameters of the visual evoked potentials P300 which were
associated with cognitive function of recognition of visual stimuli.

The study was supported by grant 49/12 31 3H Ne 4.638.2011 (Head — V.G. Kamenskaya).

PONb PELUENTOPOB CEPOTOHMUHA (5-HT1A) B BA3OJIATEPANIbHOW MUHOANUHE B MOAYNALUU
NOBEOEHUA IngIC C PA3HbIM1yPOBHEM TPEBO)K!-IOCTI/I n CTPAxéA
Maenoea U.B.", PbicakoBa M.I1. °, BpoweBuukasa H.[l.“, AkceHoBa 0.B.
! defepanbHoe rocyapcTBEHHOE BIOIKETHOE YUpexXaeHNe Haykin MHCTUTYT BbICLLEH HEPBHOM AeATENLHOCTY 1
Henpoduaunonornm PAH, Mockea, Poccus; “ MocKkoBCKkuin rocyaapcTBeHHbIM yHuBepcuteT um. M.B.JlomoHocoBa,
Mockea, Poccusi; pavloviml@mail.ru

B 3agauy paboTbl BXOOMIO UCCreaoBaHUe ponu peLenTtopoB cepoToHnHa 5-HT1A B GasonaTtepanbHom
MUHOANVHe B MOAYMALUN YPOBHS TPEBOXHOCTM U YCIOBHOPE(EKTOPHOro CTpaxa Y >KMBOTHbLIX C PasfnnyHbIMM
WHAMBUAYANbHO-TPYNNOBBIMA OCOBGEHHOCTAMKU MoBedeHus. Knaccudukauuio KpbiC Ha rpynnbl BbiCOko-(BT) wu
HU3KOTPEBOXHbIX (HT) >XKMBOTHBLIX MPOBOAUNN HA OCHOBAHWUM BPEMEHU BbIXOJO0B B OTKPbIThbIE pykaBa NPUNOAHATOrO
KpectoobpasHoro nabupwuHTa, a Ha rpynnbl MHoro- (MH3) n manosamupatowimx (MA3) KMBOTHBIX — B 3aBUCUMOCTH
OT BPEMEHM 3amMupaHus B TecTe Mnocne BblpaboTKM Knaccnyeckoro obOpOHUTENBHOMO YCNOBHOMO pedprekca Ha
3ByK. B ©asonarepanbHylo MuHAanMHy BBOOUNWU nokanbHO nMbo aroHuct (8-OH DPAT, 0.3 mkr/0.5 mkn), nm6o
aHTaroHuct 5-HT1A peuentopos (WAY-100635, 0.2 mkr/0.5 Mk1), nnbo dnamonornyeckmin pacteop (koHTponb, 0.5
MKn). BBegeHue aroHucTa okasbiBano aHKCMONUTMYECKoe AEWCTBME Ha KpbIC B MPUMOAHATOM KpecToobpasHoM
nabupuHTe, aHTUnaHW4yeckoe AenWcTBMe B MPUNOAHATOM T-obpasHoM nabupuvHTe, a Takke YMeHbluano
nposiBfieHne ycrioBHopednekTOpHOro cTpaxa B Buae 3aMupaHus U YCKOpsNno ero yraweHve. BeepgeHue
aHTaroHWcTa OKasblBano aHKCMOreHHoe [EeWCTBMEe Ha KpbiC B MNPUNOOHATOM KpecToobpasHoM nabupuHTe,
yMeHbLLAno nposiBNeHne ycnoBHOPenekTopHOro crpaxa B BUAE 3aMUpPaHUS, YCKOPSANO ero yraleHue, a Takke
NpensaTcTBOBasno MOBTOPHOW BblpaboTke cTpaxa. B TecTtax Ha TpPeBOXHOCTb BBEAEHWE aroHUCTa OKasbiBano
Hanbonbllee BNusiHMe Ha nosegeHwe HT, a aHTaroHucta — BT kpbic. Jlurangel 5-HT1A peuentopoB okasbiBanu
Hanbornbllee BNMsHWE Ha nposiBneHne ctpaxa y MA3 kpbic no cpaBHeHuto ¢ MH3 xuBoTHbiMU. MH3 kpbicbl Obinn
bornee 4yBCTBUTEMbHbIE K BBEAEHMIO nuraHgoB 5-HT1A peuentopoB Mpu yraweHun 1 NOBTOPHOW BbipaboTke
yCnoBHOro pedgriekca. lNony4yeHHble pe3ynbTaTbl CBUAETENLCTBYIOT O TOM, UYTO peuentopbl SHT1A B MUHOanuHe
urpatoT Gonblyo ponb B MOAYNAUUW YPOBHSI TPEBOXHOCTM, MNaHMKOMOO4OOHOro noBedeHus, B NPOSIBIIEHWM
YCINOBHOPE(NEKTOPHOrO CTpaxa, €ero yraweHusn u npyu MNOBTOPHOM o06ydyeHun. OOHapyxeHa pasnuyHasi
YyBCTBUTENMbHOCTb K BBEAEHUIO MpenapaToB B MWHAAMNMHY Yy XMBOTHbIX C Pa3HblM YPOBHEM TPEBOXHOCTU M
pa3sHbIM NposiBNEeHWeM cTpaxa.

THE ROLE OF SEROTONIN RECEPTORS (5-HT1A) IN BASOLATERAL AMYGDALA IN MODULATION OF
BI1£HAVIOR IN RlATS WITH DIFFEZRENT LEVELS OF AIZ\IXIETY AND FEAR
L Pavlova I.V., "Rysakova M.P., “Broshevizkaja N.D., “Aksenova Yu. V. 5
Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of Sciences; “Moscow state
University; Moscow, Russia; e-mail: pavlovfml@mail.ru

The aim of the study was to investigate the involvement of 5-HT1A receptors in the basolateral amygdala
(BLA) in regulation of anxiety and conditioned fear in rats with individual behavioral differences. The animals were
selected for high and low anxiety behavior (HA and LA rats) in elevated plus-maze, percentage of open arm time
was used as a discriminating variable. The rats were also selected for high and low freezing response in the fear
conditioning test (HR and LR rats), using the duration of freezing as a discriminating variable. Male Wistar rats
were implanted with bilateral cannulae aimed at BLA and infused with selective 5-HT1A-R agonist 8-OH-DPAT (0.3
pg/0.5 pl), antagonist WAY-100635 (0.2 pg/0.5 pl) or saline (0.5 pl). The results showed that intra-BLA injection of
8-OH-DPAT induced anxiolytic and panicolytic effects in elevated plus-maze and elevated T-maze, accelerated
conditioned fear extinction and decreased fear expression in fear test. The microinjection of WAY-100635 into the

311


mailto:pavlovfml@mail.ru

