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HAMNPABINEHHbLIE UBMEHEHUA MAPAMETPOB CITYXOBOIO KOrHUTUBHOIO BbI3BBAHHOIO
NOTEHUMWANA P300 NOCJIE 10 CEAHCOB BEOC-TPEHUHIA NTAPAMETPAMU BAPUABEINNIbHOCTU PAUTMA
CEPAOLA Y NOAOPOCTKOB
KpusoHoroBa E.B., NockoTtuHoBa J1.B., emuH O.b.
denepanbHbIN nccnegoBaTeNbCKUA LLEHTP KOMMEKCHOTO M3ydeHus ApKTUK1 nMeHn akagemuka H.M1. JlaBeposa
PAH, ApxaHrenbck, Poccus, elena200280@mail.ru

Llenb paboTbl — OLEHUTb XapakTep AMHAMWKXM CyMMapHOW MoliHocTu cnektpa (TP, mc2) BapnabenbHOCTH
cepaeyHoro putma (BCP) n ungekca HanpshkeHus (MH) y nogpocTtkoB B TeueHue 10 ceaHcoB ¢ Guonornyeckom
obpaTtHon cBs3blo (BOC-TpPEHMHr) BO B3aMMOCBSI3U C M3MEHEHMSIMU BPEMEHWU JTATEHTHOrO Nepuofa CryXOBOro
KOrHUTMBHOTIO BbI3BaHHOro noteHumana P300. Beino o6cnenosaHo 40 npakTMyecku 340poBbIX NogpocTkoB (15-17
net) Apktudeckoro permoHa. BOC-TpeHuHr ¢ uenbko yBenuueHus nokasatens TP npoBoannu no aBTOPCKON
meToauke lNockotuHoBon J1.B. n CemeHoBa HKO.H. OueHky nokasatenen BCP npoBoannn ¢ nomoubio npubopa
«Bapukapg» (r. PasaHb), criyxoBble KOrHUTUBHbIE Bbl3BaHHble noTeHumansl (BM1) P300 mnsyyanu ¢ noMoLLbiO
anekTposHuedanorpada «3JHuedanaH» (Megukom, TaraHpor). OueHky Bl P300 B napagurme «odd-ball» Ha
BbIOOp peakoro 3Haummoro ctumyrna npoenu go v nocne BOC-tpenuHra. lMocne BOC-tpeHuHra y 47%
NoApPOCTKOB BbISIBNIEHO COKpaLleHne BpeMeHu nateHTHoro nepuoga (J1) BN P300 Ha 16-30 mc (I rpynna) Ha dooHe
yMmepeHHoro nosbiweHne TP (go 3 pa3). Cokpawerune Bpemenn J1IN BN P300 otmevanock B nobHbix (F4, p=0,007),
ueHTpaneHbIx (C4, p=0,008; C3, p=0,02), nepeaHeBucouHsbix (F8, p=0,003; F7, p=0,01), TemeHHon cneBa (P3,
p=0,04) n cpepHeBucoyHon crpaea (T4, p=0,02) oTBegeHUAX rONOBHOIO MO3ra. Y OpyrMx nogpocTKOB M3MEHEHUS
JIN BM P300 nocne BOC-TpeHuHra Obinu muHumanbHeiMu (Il rpynna). Bo Il rpynne oTmevanock Hambonee
BblpaxeHHbIn npupoct TP (B 3-5 pa3) u cHwkenne WH npm 6GuoynpaBneHun B TeyeHnve 10 ceaHCoB M K
3aKnuUTENBLHOMY ceaHcy npupocT TP, mc2 6bin Bbiwe (p=0,03) no cpaBHeHuto ¢ | rpynnon nogpoctkos. Bo |
rpynne otmevaetcsi 6onee 3Ha4yMMoe CHWxXeHue nHaekca Hanpsixenus (p=0,02) npu drnoynpasnennn (0cobeHHo ¢
1 no 8 ceaHc) nNo cpaBHeHWIO C | rpynnoi. Ynpaenss napameTpamu putMa cepaua, NpoMCcXoauT BO3OenCTBUeE Ha
BCE CTPYKTYpbl Nepudepuyeckon U LEeHTparbHOW HEpPBHOM CUCTEMbI, YYacTBYIOLIME B perynsuumn cepaeyHon
aeaTenbHocTn. O PEeKTMBHOCTL MOAOOHOM perynsuuM onpejensieTcd ee BO3MOXHOCTbIO pearMpoBaTb Ha
HeGomnblUMe W3MEHEHUs BXOAHbIX CWUrHanoB. V3meHeHVWs B cucTemMe «Ccepaue-Mo3r» MOryT COXPaHATbCH
ANUTEnNbHOE BPeMS M OKasblBaTb 3HAYMMOE BIIUSHME Ha KOTHUTMBHBLIE CMOCOBHOCTU M HanpasfieHHOoe noBedeHne
[McCraty R., Atkinson M., Tomasino D., Bradley R.T.,2006]. Pe3ynbTupylowue U3MEHEHUS B CTPYKType
CepOeyHoro putMa HenoCcpeaCTBEHHO CBSA3aHbl C OOMerYeHnem unm TOPMOXEHWEM MO3rOBbIX MPOLIECCOB,
y4acTBYWOLWNX B KOrHUTMBHOM pAeAtenbHocTM [McCraty R., et.al.,, 2009]. BepoaTHO, 3akpenfneHve HOBOro
PYHKLMOHAMNBHOIO COCTOSIHUA, T.e. COKpalleHus BpemeHu nateHTtHoro nepuoga P300, npoucxoouTt Ha ¢boHe
ymepeHHoro npupocTta obuiert BCP 1 cHmkeHUs cumnaTnyeckon akTUBHOCTM.

DIRECTED CHANGES IN AUDITORY COGNITIVE EVOKED POTENTIAL P300 PARAMETERS AFTER 10
SESSIONS OF HEART RATE VARIABILITY BIOFEEDBACK TRAINING IN ADOLESCENTS
Krivonogova E.V., Poskotinova L.V., Demin D.B.

Laverov Federal Center for Integrated Arctic Research, RAS, Arkhangelsk, Russia

The purpose of this work is to evaluate the dynamics of the total spectrum power (TP, ms2) of heart rate
variability (HRV) and the stress index (SI) in adolescents during 10 sessions of HRV biofeedback training (HRV BF)
in conjunction with changes in the latency of auditory cognitive evoked potential P300. 40 healthy adolescents (15-
17 years) of the Arctic region were examined. According to the author's method of Poskotinova L.V. and Semenov
Yu.N. 10 sessions of HRV BF (baseline — 5 min; biofeedback session — 5 min) carried out. We used TP as a
controllable parameter at the biofeedback sessions. Assessment of HRV parameters was performed using
equipment "Varicard" (Ryazan, Russia), the auditory cognitive evoked potentials of P300 were studied with the
"Encephalan" (Medicom MTD, Russia). Evaluation of the P300 latency in the paradigm "odd-ball" to select a rare
significant stimulus was conducted before and after the HRV BF. After HRV BF 47% of adolescents had a reducing
the P300 latency by 16-30 ms on the background of a moderate increase in TP (up to 3 times — group I). The
reducing P300 latency was revealed in the frontal (F4, p = 0.007), central (C4, p = 0.008; C3, p = 0.02), fronto-
temporal (F8, p = 0.003; F7, p = 0.01), parietal (P3, p = 0.04) on the left and mid-temporal on the right (T4, p =
0.02) brain leads. In other adolescents, the P300 latency changes after the HRV biofeedback were insignificant
(group 1. In the Il group, the most pronounced increase in TP (3-5 times) and a decrease in S| during HRV BF,
especially in final session (p = 0.03) compared with group | were revealed. In group Il there is a more significant
decrease in the Sl (p = 0.02) during HRV BF (especially from 1 to 8 sessions) compared with group I. When
controlling the parameters of the heart rhythm, the effect occurs on all structures of the peripheral and central
nervous system involved in the regulation of cardiac activity. The effectiveness of such regulation is determined by
its ability to respond to small changes in input signals. Changes in the "heart-brain" system can persist for a long
time and have a significant impact on cognitive ability and directed behavior [McCraty R., Atkinson M., Tomasino
D., Bradley R.T., 2006]. The resulting changes in the structure of the heart rhythm are directly related to the relief
or inhibition of brain processes involved in cognitive activity [McCraty R., et.al., 2009]. Probably, fixing a new
functional state, i.e. reduction of P300 latency, occurs against the background of a moderate increase in total
spectrum power of HRV and a decrease in sympathetic activity.
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OpzaHu3sayusi XIV MexdyHapodHo20 MexducyuniuHapHo2o KoHepecca «HelipoHayka 0551 MeOUYUHBI U MICUXoJsio2uu»
noddepxaHa PO®®OU (npoekm Ne 18-015-20016 2)

HeupoHayka Aana mMeguuuHbl wu  ncuxonorum: XIV  MexayHapoaHbIn
H45 wmexaucumnnuHapHbin KoHrpecc. Cyaak, Kpbim, Poccus; 30 masa — 10 uonsa 2018 r.:
Tpyabl KoHrpecca / lNoa pea. E.B. JloceBon, A.B. Kproukosou, H.A. JloruHoBon. —
MockBa: MAKC lpecc, 2018. — 569 c.
e-ISBN 978-5-317-05830-2

XIV MexayHapogHbli MexaucuunnumHapHbeld KoHrpecc «HerpoHayka ans MeguuuHbl U NCUXONornmy»
npoaosKaeT UMK HaydHbix meponpuaTtun (Beicokne Tatpel, Cnosakus, 2002 n 2003; Kapagar, Kpbim,
YkpawuHa, 2002 n 2003; Xypraga, Eruner, 2004, Cygnak, Kpbim, YkpanHa, 2004-2013, Cyaak, Kpeim, Poccus,
2014-2017), koTOpble MOCBSALLEHbI MHOFONIIAHOBOMY WUCCNEAOBAHUIO HEPBHOW CUCTEMbI U UCMOSNb30BAHMIO
3TMX 3HaHWM B MEOULIMHCKON U NMCUXOMNOrM4eckon npaktuke. [MmaBHasa uens popyma — obbeamHeHve yennmm
BbICOKOKBanMMULMPOBaHHbIX Y MOMOAbIX CMNeuManMcToB Hay4yHOro cooOLlecTBa, M3yyawLlMX HEpBHYHO
CUCTEMY C pasHbIX TOYEK 3peHusl, Ansl COXpaHeHUs BMONOorm4yeckoro M NCUMXMYECKOro 300pOBbsA NOAEV B
COBpPEMEHHOM MUpE.

B pamkax koHrpecca nposoauntca Lkona «[JocTumxkeHus mexancuuninnHapHon HerpoHaykm B XX| Beke» C
nekunsiMM W poknagamu Befywmx yyeHblx. Ha 3acemanusax cekumi KoHrpecca OyayT obcyxaaTtbest
cnegywowme npobnembl: CTpeccbl U HEBPO3bl, NaMaTb, 00ydeHne, MbINeHne U CO3HaHue, HeMpoHanbHble
MEXaHU3Mbl KOTHUTUBHbIX MPOLLECCOB, HEWPOTEXHOMOrMM W KOTHUTMBHbIE WCCMNEAOBAHUA; MNCUXUYECKue
paccTpoOMCTBa, UWHTerpatMBHas  OESTENbHOCTb  HEPBHOW, WMMYHHOW W 3HAOKPUHHOW  CUCTEM,
Henpomn3NOoNorMa CEHCOPHbIX W OBUraTternibHOM CUCTeM, Henpoperynsaums nepudepuveckmx OpraHos;
MEXKMNETOYHbIE B3aMMOLEWCTBMA W Ppofib OUOMOrMyeckn akTUBHbIX BELLECTB B HEPBHOW cCUCTEME,
3KCnepuMMeHTanbHas 1 KnuHuyeckasi Heripodapmakonorus; Bosgencrene ousndecknx hakTopos pasnmuyHom
npvpoabl Ha HEPBHYK CUCTEMY; HelpodereHepaTuBHble 3a00neBaHUA M OMyXONW MO3ra, OHTOreHe3 U
dwunoreHe3 HepBHOW CUCTEMbI, Henpobuornornsi cHa-b6o4pcTBOBaHMSA, CaHOKpeaTonorus, MeTo4OoJIorms
NcuUxoU3NONOrMYEeCKUX  UCCNedoBaHW,  KNMHMYEeCKas  HeWpoguarHoCTUKa,  HaHOTEXHOMNormm U
HaHomaTepuarnbl B GuomeguuMHCKUX NCCNEeAOBaHUSAX, akTyanbHble Npobnemsl Henponcuxonorun. B pamkax
KoHrpecca OyaoyT npoBedeHbl cuMno3mymbl  «WHTepdenic moar-komnbiotep», «Mysblka U MO3ry,
«LleHTpanbHble MexXaHU3Mbl KapAWOBACKYMSIPDHOM perynauuun, KIWHUYECKME W NpUKNagHbie  acnekTbl
aHanusa BapuabenbHOCTM cepaeyvHoro putmay, «AKTyanbHble BONpOCkl Heripodunocodhumy.

B pabote dopyma npuHumatoT ydactme 1467 cneumanuctoB us Poccun, gpyrmx ctpaH CHIM u ganbHero
3apybexbs: ydeHble, Bpayu, ncmxonorn, apMaLleBTbl, Negarorm n apyrue 3anHTepecoBaHHbIE NMUA, YbM
WHTEpPEeCbl CBSA3aHbl C KOMMIEKCHBIM M3Y4YEHMEM pa3HOOOpasHbIX (PYHKUUA OpraHvama, Perynmpyembix
HepBHoOM cucteMon. MNMogo6Hble hopymbl HEOBXOOUMBI AN Pa3BUTUSA U YKPEnneHus KoonepaTUBHbIX CBA3EN
Mexagy ydyeHbiMu, paboTarowmummn B obnactu dyHaaMmeHTansHoOM Haykm 0 Mo3sre, Megukamm 1 ncuxonoramm ¢
Lenblo YCKOPEHHOTrO BHEAPEHNS HOBbIX HayYHbIX pa3paboToK B NPAKTUYECKYI0 MeANLMHY.

Knrouesbie crioga: HelipoHayka, HepomeanumHa, HEMPONCUXONOrus, CTPECC, KOTHUTUBHbBIE UCCNEedO0BaHNs,
HEeNpO-UMMYHHO-SHOOKPUHHbIE  B3aMOOENCTBUS, CEHCOPHbIE CUCTEMbI, HEeNpodU3NONOrua OBUXKEHUN,
caHokpeaTtonorus, ncuxumyeckne paccTpomncTaa, HenpoaereHepaTuBHbIE 3aboneBaHus,
HenpodapMakornorus, pereHepauuss HEpPBHOW CUCTEMbl, KMMHUYECKasi HenpoauarHoCTUKa, OHTOoreHes
HEpPBHOW CUCTEMBI.

OprkoMmuTeT NNaHMpyeT OpraHn3auuio B 6yayliemM n Apyrux HaydHbIX MEpPONpUSATUM, NOCBSALLEHHbIX Pa3HOCTOPOHHEMY
uccnegoBaHuio hyHKUUIA HEPBHOM CUCTEMBI, @ TaKXKe BHeAPEHUIO Hay4YHbIX Pa3paboToKk B MeAULMHY U NCUXONOruio.
Bcsa HoBasi MHbopmauusa 6yaeT pa3melleHa Ha canTe B MHTepHeTe: http://brainres.ru
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