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Momusayusa u yens: VICHOMHUTENBHBIN KOHTPOJIb HAJ MOBEJIEHHEM — COBOKYIHOCTD
HEHPO(PU3NOIOTUIECKIX TPOIIECCOB, O0ECTIEUMBAIOIINX BO3MOXKHOCTH IleJIEHAIPAB-
JIEHHOTO YIIPaBlIeHUS! COOCTBEHHBIMU NIBUTATEIHHBIMU PEAKIIUSMH B U3MEHSIOIIIXCS
yCIIOBUsIX BHelmHeH cpenbl [1]. McmonHUTENBHBIN KOHTPOJb BKIIOYAET B ceOs JiBa
KOMIIOHEHTA. aKTUBAaLMOHHBIA KOHTPOJIb, HANpaBiICHHBIA Ha JTOCTH)KEHHE IIOCTaB-
JIEHHBIX LeJIed, U TOPMO3HBIM KOHTPOJb — IIOJABICHUE HEANECKBAaTHBIX IEHUCTBUU.
[Tapagurma cromn-curnan (CCII) — sxciepuMeHTaTbHBIN METO/T, TO3BOJISIIONTUIN OTICHUTh
WHIWBUAYaIbHBIE OCOOCHHOCTH aKTHBALIMOHHOTO M TOPMO3HOTO KOHTPOJNS Haj
nmoBeneHneM. B xome CCII 5sKCiepuMEHTOB YyYaCTHHK JIOIDKEH IMOO OBICTPO
pearupoBaTh Ha OJJUH W3 HECKOJBKHX CTUMYJIOB Ha)XaTHEM KHOTKH, JTMOO TIOAABISTH
y’Ke HauaToe NCUCTBHE, ECIIH MOCIIE 1IEJICBOTO CTUMYJIA TOSIBJISIETCSI CTOM-CUTHAN [2]. B
paborax CaBocThsiHOBa ¢ coaBTOpaMu [3] ObUIM BBIBICHBI Helpodusnomoruyeckue
MapKephbl, XapaKTepU3YIOLUIME MO3OBbIE MEXAHU3Mbl aKTUBALIUOHHOTO U TOPMO3HOIO
KOHTposig y 370poBbix B3pochbix. CCII mmpoko mpuMeHseTcss Ais HCCIeI0BaHUS
HEHPODU3NOIIOTUIECKUX MMPUYNH HAPYIICHWH WCIOMHUTEIHHOTO KOHTPOJS B Pa3HBIX
rpynmnax nagueHToB [4]. Hamie Bcero npu CpaBHEHUU IPyNI NAUEHTOB U 3I0POBBIX
KOHTPOJIbHBIX ~yYaCTHHKOB B KayecTBe IIOKa3aTelel MO3roBOM aKTHUBHOCTH
WCIIONB3YIOTCSL CpeAHME U1 KaXIOro Yy4YacTHHKAa TIIOKa3aTeld aMIUTUTYAbl |
JJATEHTHOCTH  BBI3BAHHBIX  MOTEHLMAIOB, BO3HUKAIOIIMX [PU  BBHIIOJHEHUU
aKTUBAMOHHBIX U TOpMO3HBIX 3a1aHuil CCII. OpHako MOXHO HPeaNnoJIOKUTh, YTO B
Ka4yecTBE MapKepa paccTpoWcTBa MOTYT BBICTYyINaTh He cpeanue 3HaueHuss ERP, a
MOKa3aTeNd BHYTPUMHAVBUIYAIFHOW WM MEXKUHAWBUIYAIbHOH BapHaOeIbHOCTH
MO3TOBBIX OTBETOB. MBI TpeArnonaraeM, 4YTO BapuaOeNbHOCTh AaAMIUIUTYABI U
narenTHocT ERP y nerell ¢ HapylmieHHsSMH TOBEJEHUYECKOTO KOHTpOJs Oyner
CYIIECTBEHHO BBIIIE, YE€M B TpYIIeE 3A0POBBIX JeTeil. Mbl NiIaHHpyeM CpaBHUTH
MOKa3aTeNd BapuaOeNbHOCTH aMIUIMTYIbl W JareHTHocTh ERP mukoB B ycnoBusx
BBITIOJIHEHUS 3aJIaHUl TapajurMbl CTOMN-CUTHAJ Yy 3J0pPOBBIX JETEH U JeTel cC
HapyIICHUSIMH TIOBEJIEHUYECKOTO KOHTPOJISL.

Memoowt u ancopummol: B kKauecTBe 3KCIIEPUMEHTAIBHOMN TPYIIIBI OBLITH 00CIIETIOBaHBI
20 mKonbHUKOB B Bo3pacTe 7—13 set (12 Manb4ukoB U 8 1eBOYEK), KOTOPBIE TPOXOIUIN
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KOPPEKIHIO B YaCTHOM HEUPOIICHXOJOIMYECKOM LEHTPE B CBSI3U C HAIMYHEM y HHX
HapyIIeHUH MOBEICHYECKOTO KOHTPONIsA. Y STHUX JeTed HaOmoanoch CHIDKEHHE
YCIIeBaeMOCTH B IIIKOJIE, HAPYIIEHHE BHUMAHHS, CIIyXOPEUYEeBOW IMMaMATH, MPAKCHCA,
c(hopMHUpOBaHHOCTH «00pasa Tena» W MPOCTPAHCTBEHHBIX NpeCTaBleHN. B kauecTBe
KOHTPOJIBHOM Tpymibl ObLIH mpuriameHsl 20 qeTel Toro ke Bo3pacTa, y KOTOPhIX HE
OBIJI0O OTMEUYEHO OTKIIOHEHHH B IMOBeIcHIECKOM KoHTpoe. D3I o0cienoBanme mpoBo-
IIAJI0CH Ha OCHOBE TapaIuTMBI CTOI-CHUTHAN, MomuduimpoBanHoir A.H. CaBocTbsiHO-
BBIM U ero Kojuierami [3]. McnbIiTyeMbIM Ipeaiaranock OBICTPO HAKUMATh Ha OJIHY U3
JIBYX KHOTIOK TIOCJIC TIOSIBICHHS OJHOTO W3 JABYX ILIEJIEBBIX CHTHAJIOB JIMOO OCTaHaB-
JUBaTh JBMKEHHE TIOCJIE CTOM-CHTHaNa. Bcero ydacTHHKYM BBRIMOJHSIN 95 MCTIBITaHU
Ha aKTUBAIIMOHHBIHA KOHTPOJIb U 35 3aJjaHuii HA TOPMO3HBIN KOHTPOJIb, TIPEAbIBIAEMBIX
B ciydyaiiHoM mopsiake. D3I perucrpupoBanack NpH BBIOJIHEHUH 33JaHUM MpH
oMot 64-kananpHOTO yemnutenst NVX, Poccust.
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Puc. 2. KopkoBoe pacmpeeneHie MpeMOTOPHBIX (CJIeBa) U TOCTMOTOPHBIX (CIIpaBa) IIHMKOB
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AptedakThl MOAABISIIMCH IPY TOMOLIH aHaIM3a HE3aBUCUMBIX KOMITOHEHT. B kauecTBe
HEHPOYHU3NOTOrHUECKIX MapKEePOB ISl YCIOBHSI aKTUBALIMOHHOTO KOHTPOJISI BBIYMCIISI-
Jack BapraOeIbHOCTh aMIUIUTYABI U JaTeHTHOCTH 1ByX ERP mmkoB — nmpemoropHOTro
KOMITOHEHTa BO BpeMeHHOM OkHe 200—400 Mc mociie mosBIeHHS IIeIEBOTO CTUMYJa U
MOCTMOTOPHOTO KOMIIOHEHTa BO BpeMeHHOM okHe 600-800 mc mocne meneBoro
ctumyna (puc. 1 u 2). JIns ycaoBHS TOPMO3ZHOTO KOHTPOJISI OIIEHHWBAJach BapHaOelb-
HOCTh aMIUTUTY Bl U JaTEHTHOCTH BO BpeMeHHOM okHe 200—300 Mc mociie mosBIeHHs
CTOI-CUTHAA.

Pezynsmamur: [lo npeaBapuTeIbHBIM TaHHBIM TS IETeH ¢ HApYLICHUSIMH TTOBeIeHYe-
CKOT'O KOHTPOJIS XapaKTepHO yBEIWUIECHHE KaK BHYTPHUHIANBHIYAIBHOM, TaK U BHYTPH-
IpyINOBOi BapuabenbHOCTH sl BceX BhIOpaHHBIX ERP mukos. Ilpu sToM cpenusis
aMIUTUTY/la W JIATEHTHOCTh NMHUKOB B KOHTPOJBHOW M JKCIEPHUMEHTAJIBHOH TIpymme
JOCTOBEPHO HE PA3INYAIOTCS HU JJISI aKTUBALMOHHOTO, HU JIUISI TOPMO3HOTO YCIIOBHH B
napagiurme CTOI-CHIHAL.

Buisoowi: BapuabenbHocTs aMunTyapl mukoB ERP B mapaaurme cTom-curHam MOKET
WCTIONB30BaThbCsl B KadecTBE HEHPO(U3MOIOTHMYECKOr0 MapKepa HapylnieHuH B
CaMOKOHTPOJIE TIOBEICHUS.

Qunancuposanue. ViccnenoBanue MOJIEPKAHO 32 CUET CPEACTB OIOKETHOTO MPOEKTa
NLul’ CO PAH Ne FWNR-2022-0020.
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Motivation and Aim: Executive behavioral control is a complex of neurophysiological
processes that provide the ability to the self-control of behavior in a changing
environment. [1]. Executive control includes two components — (1) activation control,
aimed at achieving goals, and (2) inhibitory control — suppression of no-longer required
or inappropriate actions. The stop-signal paradigm (SSP) is an experimental method that
allows assessing the individual characteristics of activation and inhibitory control over
behavior. During ERP experiments, the participant has to either quickly respond to one
of several target stimuli by pressing a button, or suppress an action that has already begun
if the stop-signal appears after the target stimulus [2]. The study of Savostyanov et al.
[3] identified neurophysiological markers characterizing the brain mechanisms of
activation and inhibitory control in healthy adults. Event-related potentials (ERP) is
widely used to study the neurophysiological causes of executive control disorders in
different groups of patients [4]. Most often, when comparing groups of patients and
healthy control participants, the average amplitude and latency of ERPs arising during
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the performance of activation and inhibitory SSP tasks for each participant are used as
indicators of brain activity. However, it can be assumed that it is not the average ERP
values that may serve as a marker of the disorder, but rather the indicators of intra-
individual or inter-individual variability of brain responses. We hypothesize that the
variability of ERP amplitude and latency in children with behavioral control disorders
will be significantly higher than in the group of healthy children. We plan to compare
the variability of the amplitude and latency of ERP peaks during the performance of
stop-signal tasks in healthy children and children with behavioral control disorders.
Methods and Algorithms: As an experimental group, 20 school children aged 7-13 years
(12 boys and 8 girls) were examined, who underwent correction in a private neuro-
psychological center due to the presence of behavioral control deviations. These children
experienced a decline in school performance, impairment of attention, auditory-verbal
memory, praxis, formation of “body image” and spatial concepts. 20 children of this age
who had no deviations in behavioral control were invited as a control group. The EEG
examination was carried out on the basis of the stop-signal paradigm, modified by
A.N. Savostyanov et al. [3]. Subjects were asked to quickly press one of two buttons
after the appearance of one of two target signals, or to stop moving after a stop-signal.
In total, participants completed 95 activation control tasks and 35 inhibitory control
tasks, presented in random order. The EEG was recorded while performing tasks using
a 64-channel amplifier NV X, Russia. Artifacts were suppressed using independent
component analysis. As neurophysiological markers for the activation control condition,
we calculated the variability of the amplitude and latency of two ERP peaks — (1) the
premotor component in the time window 200-400 ms after the appearance of the target
stimulus, and (2) the postmotor component in the time window 600-800 ms after the
target stimulus (Fig. 1 and 2). For the inhibitory control condition, amplitude and latency
variability were assessed in a time window of 200-300 ms after the onset of the stop-
signal.
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Fig. 1. The amplitude-time plot of event-related potentials under activation condition of SSP.
The green line indicates a moment of target-stimulus onset, the red line indicates averaged time
of a button pressing
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Fig. 2. The cortical distribution of pre-motor (left) and post-motor (right) ERP peaks

Results: According to preliminary data, children with behavioral control disorders are
characterized by an increase in intra-individual and intra-group variability for all
selected ERP peaks. At the same time, the average amplitude and latency of peaks in the
control and experimental groups do not differ significantly for either activation or
inhibitory conditions in the stop signal paradigm.

Conclusion: Amplitude and latency variability of ERP peaks in the stop-signal paradigm
can be used as a neurophysiological marker of behavioral control disorder.

Funding: The study is supported by the budget project of the Institute of Cytology and
Genetics SB RAS No. FWNR-2022-0020.
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