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Momusayua u yenv. AKTUBHOCTH TOJOBHOTO MO3ra 4YellOBEKa B YCIOBUSAX IOKOS
BBI3BIBACT OONBIION MHTEpeCc y COBpeMeHHOH Heiipodusnonornn. Konnenmus ceteit
MOKOSI MO3ra OCHOBBIBaeTcst Ha maHHbIX (GMPT u D3OI, moka3piBaomux HaIH4due
(YHKIMOHAIBHBIX MPOLECCOB, ACCOLMHPOBAHHBIX C Pa3MBIIUICHUSIMH 4YEJIOBEKa O
camoMm cebe [1]. M3ydeHue TakMx TMPOLECCOB Y 3AOPOBBIX JIOACH OTKPHIBACT
BO3MOXHOCTb AJIS1 TIOHUMaHHUA HEHPO(U3NOJOrMYECKUX MEXaHH3MOB CaMOOLIEHKH U
camopedepeniuu [2]. Kpome Toro, aHanmm3 MO3roBoil aKTHBHOCTH B YCIOBHUSIX ITOKOS
JIaeT BO3MOXKHOCTh BBISIBUTH (DYHKIIMOHAIILHBIE MapKephl ad)()eKTUBHBIX PACCTPONCTB
[3]. Ocraercs OTKPBITHIM BOIIPOC: HACKOJIBKO AKTUBHOCTh B YCIOBHUSAX IOKOS 3aBUCUT
OT COOBITHII, TPEANIECTBOBABIINX JOTHM YCIOBUSAM? MOXHO TPEANONIOKHATh, YTO
KOHIIEHTpAIMsl BHUMAHUS HCIIBITYEMBIX Ha BHEITHUX CTUMYJIaX, OTHECEHHBIX K CAMOMY
cebe WM JpyruM JIIOSIM, BBI3OBET N3MEHEHHS B aKTHBHOCTH TIOKOSI, pETUCTPUPYEMO
HEKOTOPOE BpeMsI ITOCIIE TAKON KOHIIEHTPALIHN.

Panee Hamu ObLIO MOKAa3aHO, YTO TUHAMUKA MO3TOBOI aKTMBHOCTH B JieponT-cucteme
MO3ra B CYIIECTBEHHON CTENEHH 3aBHCUT OT COLMOKYJIBTYPHOH MPHHAJIEKHOCTH
y4acTHUKOB o0cinenoBanus [4]. Ilpu cpaBHEHUN POCCHICKUX U TaHBaHBCKHUX 3I0POBBIX
Y4aCTHUKOB MBI IIOKA3aJIM, YTO y TABAHCKUX YYaCTHUKOB MPOLECCH Pa3MBILIUIEHUS O
caMoM cebe CHIbHEE acCOIMMPOBaHBI C MepeAHuM (TpeaoOHbIM) xabom aedonT-
CHUCTEMBI, TOI'/1a KaK Y POCCHMCKIX yYaCTHUKOB 3TH MPOIECCHl ObUIH CHIIbHEE CBSA3aHBI
C 3a1HUM (T€MEHHBIM) XaOOM CHUCTEMBI. MBI IPEOI0KUIN, YTO I IPEACTaBUTEICH
a3MaTCKOU KyIbTYphI O0Jiee CBOMCTBEHHBI ITUYECKUE YCTAHOBKHM KOJUIEKTUBU3MA, TOT/1a
KaK MPEeICTaBUTEIN POCCUHCKON KyJNbTyphbl OoJiee CKJIOHHBI K MHANBHAYAINU3MY, YTO
MOJKET CITy’)KUTh OJHOW U3 PUYMH PA3IMYUI B MO3TOBOM aKTHBHOCTH MTOKOS.

B HameM HOBOM WHCCIIEJOBaHMM MBI COINOCTABIIAEM II0Ka3aTelIN CHEKTPaIbHON
TUIOTHOCTH MomHocTH OO, 3amuMcaHHOW B HWHTEpBajiax MEXIY HaOIIOJACHUSIMH
BUZI€O3aNMCENl COOCTBEHHOrO JIMIIA YYAaCTHUKA, BHJICO3AIMUCH JIMIA HE3HAKOMOI'O €My
4eJioBeKa M HaOJII0ICHHEM ITyCTOr0 3KpaHa KOMITbIoTepa. B kauecTBe rpynn cpaBHEHHUS
MIPHUTIIAIIAINCH 37I0POBBIE POCCUICKUE CTYyAEHTHI U cTyneHTh u3 KHP, oOygaromuecs B
Poccun. [lokazaTenn KOJIEKTUBH3MA, OIIEHWBAEMBIE TIPH TTOMOIIM TICHXOJIOTHIECKUX
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OTPOCHMKOB, a TAK)K€ BO3PACT U IMOJI UCTIBITYEMBIX BKIIOUEHBI B aHAN3 DOI" JaHHBIX B
Ka4yecTBE JIOTIOTHUTENbHBIX IEPEMEHHBIX.

Memoowt u aneopummul.

Yyacmuuxu.: 30 3M0pOBBIX POCCHHCKHX CTYASHTOB M ACMUPAHTOB (CpeAHHIA BO3PACT
23.4 roma, 13 myxumH, 17 xenmmH) u 30 KUTaHCKUX CTYJSHTOB M acCIUPaHTOB,
obydatomuxcs B HoBocnOupckoM rocy1apcTBEHHOM YHUBEPCUTETE (CpEAHHUNA BO3PACT
22.3 rona, 16 my>xumH, 14 xxeHnmH) ydactBoBaiu B 931" obcnenoBannu. Bee cTyaeHTh
3aMONHSUTM  KOMIUIEKT — IICUXOJIOTHYECKHX  OINPOCHHKOB  HA  KOJUIGKTUBHU3M-
WHAWBUAYanu3M, adduimanuio ¢ ceMeHHBIMH LEHHOCTSAMH, CTENEeHb (UKCAun
BHUMaHUS Ha camMoM ce0e, YpOBEHb IJIMYHOCTHOW, CHUTYyaTWBHOW W COIMANBHOMN
TPEBOKHOCTH, CKJIOHHOCTD K Jienpeccuu. Bo BpeMs 3kcriepuMeHTa y4acTHUKU CUIENTN
B CBETO- M 3BYKOM30JMPOBAaHHONW KoMHaTe. DD perucrpupoBajiack B TpHU JTama:
1) 12 MuHYyT 3anuCH C TOBTOPSIEMBIMH JIByXMHHYTHBIMH HHTEPBAJIaMH C 3aKPBITBIMH
OTKPBITBIMH I'JIa3aMHU (BCero 6 MHHYT C 3aKPBITBIMU I71a3aMH U 6 MHUHYT C OTKPBITBIMU
rJla3aMH), KOIJa TMpH OTKPHIBAHUM TIJ1a3 MCIBITYEeMBIH BHJIEN YEpHBIH SKpaH
KOMIIbIOTEpa; 2) 12 MUHYT 3aIIUCH C IBYXMUHYTHBIMH Y€peIOBAaHUSAMH 3aKpbIBAaHUS U
OTKpBIBaHUS IJ1a3, KOTJa IPU OTKPHIBAHWUH TIJ1a3 HMCHBITYEMBIH BHICT BHUIEO3aIKCh
coOcTBeHHOTO0 JnIa; 3) 12 MUHYT 3alUCH C IByXMUHYTHBIMHU Y€PEIOBAHUSIMHU 3aKPbIBa-
HUS ¥ OTKPBIBAHMS 17143, KOTJa IPH OTKPBIBAHHU T'J1a3 UCTIBITYEMBIH BHJIEN BUCO3aIICh
JIMIIa HE3HAKOMOT'0 €My YeJIOBEKa TOT'0 XK€ I10J1a, YTO CaM YYaCTHHK.

Pecucmpayua u ananuz I3 »nekTpuyecKas aKTUBHOCTb MO3ra 3allMChIBajach MpU
nomortu 128 931 kananos + 0@ + DK uepes ycumurens NVX-136, Poccus, nonoca
npomyckaaus 0.3—-100 I'm, gactora muckpernzanuu curaana 1000 ', pedepeHTHBII
anekrpon Cz, 3azemnenme AFz. ['mazomBuratenvHble apTe(akThl YIASINCH TPU
MTOMOIIM aHaJTN3a He3aBUCUMbIX KOMITOHEHT. /{11 nanmpHeiiero ananyusa uCoiIb30Balu
100-120-cexynanupie DOI 3amucu TpH 3aKPBITHIX IJ1a3aX B HHTEpPBANaX MEXKIY
HaOJIOIEHNEM IICTOTO 3KpaHa, CBOEro WM 4yxoro juna. ImoTHocTs cnekTpanbsHON
MOIIHOCTH B Pa3HBIX YaCTOTHBIX IMANla30HAX, €€ 3aBUCHMOCTb OT 3KCIIEPUMEHTAIBHOTO
YCIIOBUS, TPYIIIBI YUaCTHUKOB M MX MICUXOJIOTHYECKUX XapaKTEPUCTUK aHAIN3UPOBATIN
pu moMoIiw rporpammuoro nakera SLORETA.

Peszynomamur: 1. Ilcuxonornueckue CpaBHEHUS BBISBWIIM, YTO Ul KMTAHCKHX ydacT-
HUKOB JIEHCTBUTEIBHO XapaKTEPEH IOBBIIICHHBI YPOBEHb I10KA3aTENIEH KOJUIEKTH-
BU3Ma B CPABHEHUH C POCCHUIICKMMHU YYaCTHUKAMH IO OOJBIIMHCTBY HCIOJIb30BaHHBIX
HaMH OINPOCHUKOB. OIHAKO OLIEHKA B3aMMOJEHCTBUS (AKTOPOB MOJa M HALMOHAJb-
HOCTH TOKa3ana, 4To 0ojiee BBICOKHE IMOKa3aTelyd KOJUIEKTHBHU3MA XapaKTepHBI LIS
KUTAMLIEB MY>KCKOIO II0JIa, YEM JUII POCCUMCKUX MYXKYMH, TOIZA KaK KUTAHCKHE U
POCCHIICKHE >KEHIIMHBI 10 3TOMY IIOKa3aTeNl0 Pa3IMyaluCh CYLIECTBEHHO cialee.
Kuraiickue u pocCHHCKHE HCIIBITyeMbIE HE pa3IM4aich IO CTENEHU CKIOHHOCTH K
JIETIPECCUH U YPOBHIO INYHOCTHOM TPEBOKHOCTH.

2. CpaBHEHHME TpeX OSKCIIEPUMEHTANBHBIX YCIOBUH B 00€MX TIpyNIax Y4acTHUKOB
BBISIBUJIO, YTO HAOJIOZAEHUE CBOETO JIMIA B CPABHEHUH C HAOIIOACHUEM IIyCTOIO SKpaHa
BBI3BIBACT CHU)KEHHE CIIEKTPATLHON TNIOTHOCTH B JIOOHOM KOpE B Uara3oHax JiesibTa-,
anbda- W ramMma-puTMOB, TOT/Ia KaK HAOIIOJEHHE YYKOTO JIMIA B CPaBHEHUH C
HaOJIOEHNEM IIyCTOTO 3KpaHa BbI3BIBANO CHIDKEHUE CHEKTPaJbHOM IUIOTHOCTH B
J00HOW, TEMEHHOH M JaTepaJibHOM BHCOYHOW KOpEe B TeX XK€ AWana3oHax, 4To U
HaOJro/IeHNe CBOETO JIHIIA. B 11eTI0M pa3nuyus B CIIEKTPAITbHON IIIOTHOCTH TPH Pa3HbBIX
SKCHEPUMEHTAIIBHBIX YCIOBUSAX HAOMIOAATINCh B KOPKOBBIX CTPYKTypaX, BXOAALIMX B
cocTaB e ONT-CUCTEMBI.
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3. MexXrpynmnoBsie pa3iuyuus MEXKAY POCCUHCKHMHU M KUTAHCKUMH YYACTHUKAMH OBLIH
HaunOoJiee BBIPaKCHBI B YCIOBHUSX ITOKOS MOCIie HAOIIOEHNS Yy KOT'0 JIMLA U B MEHBIIEH
CTETEHH — T0CJIe HaOMI0ACHNS 32 COOCTBEHHBIM JIMLIEBBIM BUEO0. Y KUTAWCKUX y4acT-
HHUKOB HaOJomanach OONbINas CIEKTpadbHAs IIOTHOCTH MOIMHOCTH anb(a-puTMa B
JOOHBIX OTAETaX KOPHI.

4, TlokazaTenn KOJUICKTUBHU3MA OBLIM aCCOIMUPOBAHBI C OOJBINCH CIEKTpaTbHOM
IUIOTHOCTBIO MOIIHOCTH B alib(a-quana3oHe B JOOHBIX OTAENAX KOPbl y 00€uX rpym
YYaCTHUKOB. DTOT 3PQeKT ObUT JOCTOBEPEH IMOocje HAOMIOJCHUS 32 CBOUM JIMLIOM Y
POCCHIICKHX YYAaCTHUKOB U MOCJIE HAOMIOACHUS KaK 3a CBOUM, TaK | 3a Uy>KUM JIHLIOM Yy
KUTANCKUX YYaCTHHKOB.

5. Y Bcex JKEHIMH B CPaBHEHUU C MYXXUYMHAMH, BHE 3aBHCHUMOCTH OT MX HAallMOHANb-
HOCTH, Ha0JI01a1ach MOBBIIICHHAS CIIEKTPaJibHAsl IUIOTHOCTh MOLITHOCTHU anb(ha-puTMa
B TEMEHHBIX W JIATEPaJIbHBIX BUCOYHBIX OTAENAX KOPHI IOCHE HAOIIONEHUS 32 CBOUM
COOCTBEHHBIM JIMLIOM. TaKue MEKII0I0BbIE Pa3JIniUs OTCYTCTBOBAIN B YCIOBUSIX IIOKOSI
nocse HaOMroIeHHUs MYCTOTo SKpaHa MK Yy»KOro JIUIA.

Bri6oowvi: Hamu mipeiioskeHa sKcriepuMeHTaNnbHas MOJIeIb, TIO3BOJISIONIAs CPABHUBATD
JIEKTPUIECKYI0 aKTMBHOCTH T'OJIOBHOI'O MO3ra B YCJIOBHSX IOKOS, MHAYLUPOBAHHYIO
MPEIIIECTBYIONIEH KOHUEHTpaUued BHUMAHUA Ha CTUMYJIbl, OTHOCSIIUECA K CaMOMY
UCTIBITYEMOMY, JPYTOMY YeJIOBEKY WJIM HEOTyIIEBICHHOMY 00BEKTY. JTa MOJelb Oblia
WCTIONIb30BaHa Il M3YYEHHUs] 3aBUCUMOCTH MO3TOBOI aKTUBHOCTH IMOKOSl OT COLIMO-
KYJIETYPHOM NPUHAIUIEKHOCTH YYaCTHHKOB 00cCienoBaHUs. AHAIN3 CHEKTPAIbHON
TUIOTHOCTHU B YCJIOBUSIX ITOKOSI, CIICAYIOIINX 3a HAOII0AEHUEM COOCTBEHHOTO JIMLIEBOTO
BUZEO, JIMLEBOTO BHUAEO HE3HAKOMOIO YEIOBEKAa WM IYCTOrO 3KpaHa, BBISIBUI
0COOEHHOCTH (YHKIMOHAJIBHBIX COCTOSIHUH 4YeJIOBEKa, 3aBHCAIIME OT €ro Ioia,
3THOKYJITYPHOH IIPUHAJIEKHOCTH U YPOBHS KOJUIEKTHBU3MA.

Qunancuposanue. ViccnenoBanue oaiepkano 3a cueT cpeacTs rpanta PH® Ne 22-15-
00142 «pMPT u D3I xoppensaTsl GoKyca BHUMaHUS Ha COOCTBEHHOH IMEpPCOHE Kak
¢dakTopa mpenpacnoioKeHHOCTH K ad(EeKTUBHBIM paccTpoicTBam». Pabora
A.E. Canpeiruna u A.H. CaBocTbsiHOBA 110 pa3paboTKe METOAUK aHaIHU3a HeHpopu3no-
JIOTMYECKUX JTaHHBIX (PMHAHCHpOBaJiack U3 cpeacTs OromxkeTHOro mpoekra Ululm CO
PAH Ne FWNR-2022-0020.
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Motivation and Aim: The activity of the human brain during resting state is of great
interest to modern neuroscience. The concept of resting state networks is based on fMRI
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and EEG data showing the presence of functional processes associated with a person’s
thoughts about oneself [1]. The study of such processes in healthy people opens up the
possibility of understanding the neurophysiological mechanisms of self-esteem and self-
reference [2]. In addition, analysis of brain activity during resting state makes it possible
to identify functional markers of affective disorders [3]. The question remains open: to
what extent does activity during resting state depends on the events that preceded this
resting state? It can be assumed that concentration of the subjects' attention on external
stimuli related to oneself or other people will lead to changes in resting activity recorded
some time after said concentration. We have previously shown that the dynamics of brain
activity in the default mode network largely depend on the socio-cultural affiliation of
the survey participants [4]. When comparing Russian and Taiwanese healthy
participants, we demonstrated that in Taiwanese participants the processes of thinking
about oneself are more strongly associated with the anterior (prefrontal) hub of the
DMN, whereas in Russian participants these processes were more strongly associated
with the posterior (parietal) hub of this network. We hypothesized that representatives
of Asian culture are more likely to have collectivist ethical attitudes, while
representatives of Russian culture are more prone to individualism, which may be one
of the reasons for the differences in resting brain activity. In our new study, we compare
power spectral densities of EEG recorded between episodes of watching a video of a
participant's own face, watching a video of a stranger's face, and watching a blank
computer screen. Healthy Russian students and students from the People's Republic of
China studying in Russia were invited as comparison groups. Indicators of collectivism,
assessed using psychological questionnaires, as well as the age and gender of the
subjects, were included in the analysis of EEG data as additional variables.

Materials and Methods:

Participants: 30 healthy Russian undergraduate and graduate students (mean age
23.4 years, 13 men, 17 women) and 30 Chinese undergraduate and graduate students
studying at Novosibirsk State University (mean age 22.3 years, 16 men, 14 women)
participated in the EEG experiment. All students filled out a set of psychological
questionnaires on collectivism-individualism, affiliation with family values, the degree
of fixation of attention on oneself, the level of personal, situational and social anxiety,
and a susceptibility to depression. During the experiment, participants sat in a light- and
sound-isolated room. The EEG was recorded in three stages: (1) 12 minutes of recording
with repeated two-minute intervals with eyes closed and open (a total of 6 minutes with
eyes closed and 6 minutes with open eyes), looking at a black computer screen while
eyes are opened; (2) 12 minutes of recording with repeated two-minute intervals with
eyes closed and open, looking at a recording of one’s own face while eyes are opened;
(3) 12 minutes of recording with repeated two-minute intervals with eyes closed and
open, looking at a recording of a face, belonging to a stranger of a same gender as the
participant, while eyes are opened.

Data acquisition and analysis: Brain electrical activity was recorded through 128 EEG-
channels + EOG + ECG montage. Signal was acquired using NVX-136 amplifier
(Moscow, Russia) with 0.3-100 Hz band-pass, digitized at 1000 Hz, using Cz as a
reference and AFz as a ground. Eye-moving artifacts were removed using ICA. Further
analysis used EEG recording of 100-120 s with eyes closed between looking at an empty
screen or one’s own or stranger’s face. The power spectral densitiy in different frequency
ranges, its dependence on the experimental condition, the group of participants and their
psychological characteristics was analyzed using the SLORETA software package.
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Results: (1) Psychological comparisons revealed that Chinese participants were indeed
characterized by an increased level of collectivism indicators in comparison with
Russian participants in most of the questionnaires we used. However, an assessment of
the interaction between gender and nationality factors showed that higher rates of
collectivism are typical for Chinese males than for Russian men, while Chinese and
Russian women differed significantly less on this indicator. Chinese and Russian
subjects did not differ in the degree of susceptibility to depression and the level of
personal anxiety. (2) A comparison of the three experimental conditions in both groups
of participants revealed that viewing one's own face compared to viewing a blank screen
caused a decrease in power spectral density in the frontal cortex in the delta, alpha and
gamma frequency ranges, while viewing another's face compared to observing a blank
screen caused a decrease in power spectral density in the frontal, parietal and lateral
temporal cortex in the same ranges as observing one’s own face. In general, differences
in power spectral density under different experimental conditions were observed in the
cortical structures that are part of the default system. (3) Between-group differences
between Russian and Chinese participants were most pronounced in the resting state
after observing someone else's face and, to a lesser extent, after observing one's own
facial video. Chinese participants showed greater power spectral density in alpha-band
in the frontal cortex. (4) Collectivism scores were associated with greater alpha-band
power spectral density in the frontal cortex in both groups of participants. This effect
was significant after observing one's own face in Russian participants and after observing
both one's own and another's face among Chinese participants. (5) All women, in
comparison with men, regardless of their nationality, had an increased power spectral
density in alpha-band in the parietal and lateral temporal cortex after observing their own
face. Such gender differences were absent during resting state after viewing a blank
screen or someone else's face.

Conclusions: We have proposed an experimental model that allows us to compare the
electrical activity of the brain during resting state, induced by previous concentration of
attention on stimuli related to the subject himself, another person, or an inanimate object.
This model was used to study the dependence of resting brain activity on the
sociocultural background of survey participants. Analysis of spectral density during
resting state following observation of one’s own facial video, facial video of a stranger,
or a blank screen revealed features of a person’s functional states, depending on his
gender, ethnocultural background, and level of collectivism.

Funding: The study was supported by the Russian Science Foundation grant No. 22-15-
00142 “fMRI and EEG correlates of self-focus as a predisposition factor to affective
disorders”. Work by A.E. Saprygin and A.N. Savostyanov on the development of
methods for analyzing neurophysiological data was financed from the budget project of
ICG SB RAS No. FWNR-2022-0020.

Cnucoxk numepamypui/References

1. Bressler S.L., Menon V. Large-scale brain networks in cognition: emerging methods and principles.
Trends Cogn Sci. 2010;14(6):277-290. doi 10.1016/j.tics.2010.04.004

2. Northoff G., Heinzel A., De Greck M., Bermpohl F., Dobrowolny H., Panksepp J. Self-referential
processing in our brain — a meta-analysis of imaging studies on the self. Neuroimage. 2006;31(1):440-
457. doi 10.1016/j.neuroimage.2005.12.002

3. Menon V. Large-scale brain networks and psychopathology: a unifying triple network model. Trends
Cogn Sci. 2011;15(10):483-506. doi 10.1016/j.tics.2011.08.003

4. Knyazev G.G., Savostyanov A.N., Volf N.V., Liou M., Bocharov A.V. EEG correlates of spontaneous
self-referential thoughts: a cross-cultural study. Int J Psychophysiol. 2012;86(2):173-181. doi
10.1016/j.ijpsycho.2012.09.002

BGRS/SB-2024 1887


https://doi.org/10.1016/j.tics.2010.04.004
https://doi.org/10.1016/j.neuroimage.2005.12.002
https://doi.org/10.1016/j.tics.2011.08.003

