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AHHOTALMA

CucteMa 3epKanbHbix HeripoHoB (C3H) npueneKaeT K cebe BHUMaHWe UCCNeoBaTenein ¢ MOMeHTa eé nepeoro obHapy:e-
HuA y Makak [1]. JanbHenwee n3yyenve C3H y Yenoseka no3Bonnnio BbIABUTL HanMuMe CNYXOBOM 3epKanbHOM CUCTEMI,
3a[eMCTBOBAHHOM B MpOLIECCe 3MMATUYECKOr0 conepersnBanna [2] u MysbikanbHoro TBopyectsa [3]. C3H obneryaet nmu-
TauMio AeMCTBUIM nocnie HabMoJeHUA 3a HUMM, TakMM 06pa3oM crnocobeTByA 06YUYEHMI0 HOBBIM HaBbIKaM U YNYULLEHWIO
MOHMMaHWA HabnioaaeMoi akTMBHOCTU. WccnenoBatenu Take 0BHapYMKMAW BRMAHWE BaneHTHOCTW cTuMynoB Ha C3H
yenoBekKa [4]. YenoBeyecknit Mo3r HaMHOro 6osiee YyBCTBUTENEH K U3MEHEHWUAM B CUNE BANIEHTHOCTU Y MONOMUTENBHO
OKpaLLEHHbIX C/IOB MO CPaBHEHWIO C OTPULIATENBHBIMU CTUMYNaMM [5], HO OH TaKKe CNOCOBeH pas3nnyaTthb CUY BafEHTHOCTU
OTpULLaTeNbHBIX CTUMYTIOB/COB, XOTb U B bonee cnaboi gopme. Ho 4T Mbl MOMEM CKa3aTb 0 BOCPUATAM 3MOLMOHAMNBHO
OKpaLLEHHbIX COB Ha cnyx? BnunsAeT nn BaneHTHOCTb (MONOMKUTENbHARA, OTPULLATENBHAA U HEWTPabHaA) STUX COB Ha Cly-
XOBbIE 3epKasnbHbIe HeMpPOHbI 1, CiefoBaTeNlbHO, Ha BO36YAUMOCTb KOpbI FO/I0BHOO Mo3ra?

LUenb uccnegoBanusa. /3yyeHne BAMAHWA CIyX0BOro BOCNPUATUAA CIOB PasfIMHHOM 3MOLMOHANBHOM BaneHTHocT1 Ha C3H
Y aKTMBHOCTb KOpbl FONIOBHOI0 Mo3ra. B gaHHow paboTe Mcnonb3yeTca HOBOW NoaxoA K u3yyeHunio C3H, He BCTpevaBLUMiAcS
paHee B UCCNeA0BaTENbCKOM TMTEPATYpe U BKIKOYAIOWMIA B CebA coueTaHWe NpeabABNEHWA CIYXOBbIX CTUMYTIOB COBMECT-
HO C NPOTOKOMIOM TpaHCKpaHManbHol MarHuTHOM cTuMynaumm (TMC). CornacHo Hallen runoTese, Kak MoNoMMTENbHO, TaK
W OTPULATENbHO OKpaLLeHHble CNoBa byayT Bbi3biBaTb MOBbILIEHWE BO3OYAMMOCTM rofnoBHOro Mo3ra [4], Kotopoe Gypet
OLLEHEHO C MOMOLLbI0 ABMraTeNbHbIX Bbi3BaHHbIX NOTEHLMaNoB. Pe3ynbTaThl JaHHOr0 UCCNeA0BaHUA MOTYT UMETh LUMPO-
KWW CMEKTP NpUMeHeHUA. Bo-nepBbix, paspaboTaHHbIn HaMX MPOTOKON BHECET BKMaf B pa3BUTHE METOLONOMMMN U3Y4EHUA
C3H c noMowbio TMC. Bo-BTOpbIX, NONYYeHHbIE pe3ynbTaThl MOMYT MCMOMb30BaTbCA B TEPANEBTUYECKMX MPAKTUKaX, OpU-
EHTUPOBaHHbIX Ha BepbanbHoe o0bLieHWe. OcBEAOMIEHHOCTL O peakLMM Ha 3MOLMOHANbHYI0 OKpacKy CnoB, MCMOMb3ye-
MbIX B MOBCEHEBHOM HU3HUW, MOXET ObiTb MoNe3Ha AnA YIyYLeHWA KayecTBa KOMMYHUKauun. Kpome Toro, pesynbTarbl
AaHHOr0 UCCNej0BaHUA MO3BOJIAT HaM MOAYYUTb HOBYIO MHOOPMALMIO O CUCTEME CNYXOBbIX 3epKalbHbIX HEMPOHOB U 0 eé
BMIMAHUM Ha BOCMIPUATME BaNEHTHOCTM 3IMOLMOHANBHO OKPALLEHHBIX COB, @ TaKKe Ha 06Luee IMOLMOHaNbHOe COCTOAHME
yenoBeka. lonyyeHHbIe JaHHbIE MOMOrYT HaM JyyLlie NOHMMaTb PaboTy YeNoBEYECKOr0 MO3ra, a TaKKe MoryT bbiTb nones-
Hbl ANA pa3paboTKM paLMoHanbHbIX Mofenen MPUHATUA PeLLeHUN.

WccnepnosaHve npoBoAMTCA C UCMOMb30BaHUEM aBTOMATU3MPOBAHHOWM CUCTEMbI HEMHBA3WBHOW CTUMYNALMM MO3ra, pas-
pabotaHHon B HNY «Bbicluas WKona 3KOHOMUKU». [laHHan cucTeMa No3BOAET CUHXPOHU3UPOBATL PErUCTPaLMI0 aKTMB-
HOCTM FOIOBHOMO M03ra C perucTpaumen OBUMHKEHUN Ias.

KnioueBble cnoBa: CNyXoBble 3epKaJibHble HEﬁPOHbI; HeMHBa3MBHaA CTUMYNALMA MO3ra; TPAaHCKpaHWaibHaA MarHMTHaA
CTUMYNALUA; 3IMOLKUOHaANbHOE BOCMNPUATME CNOB; BaJIEHTHOCTb CNOB; CJ/lyX0BaA BaJIeHTHOCTb CJ10B; CjioBa U 3MOLUK;
KNUHKUYECKOEe NPUMEHEHME.

Kak uutuposatb:
Bexepa C.K., Hveto [losans K.M., TliocH [1.B., ®eyppa M. Bnvanme cicTembl 3epKasnbHbiX HEMPOHOB Ha OLIEHKY BaneHTHocTy cro: TMC-uccnefoBanue //
[eHbl 1 Knetku. 2023. T. 18, N 4. C. 598-601. DOI: https://doi.org/10.17816/gc623324

AOMOJIHUTEJSIbHAA UHOOPMALIUA

WUcTounuk duHaHcupoBaHma. PaboTa BbiNosHeHa Npy Gr1HAHCOBOM NoaaepHKe MUHUCTEPCTBA HayKM U BhicLUEro 06paso-
BaHuA PO, rpant N° 075-15-2021-673.

Pykonucb nonyyena: 15.05.2023 Pykonucb opobpena: 26.11.2023 Ony6nukoBaHa online: 20.01.2024
V-2
ECOeVECTOR Article can be used under the CC BY-NC-ND 4.0 International License

© Eco-Vector, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/gc623324
https://doi.org/10.17816/gc623324
https://crossmark.crossref.org/dialog/?doi=10.17816/gc623324&domain=PDF&date_stamp=2023-12-15

MATEPNAJTTE KOHOEPEHLIM Tom 18, N\e 4, 2073 [eHBI 1 KNEeTHN
CONFERENCE PROCEEDINGS Vol 18 (4) 2023 Genes & cells

CMUCOK JIUTEPATYPbI

1. Di Pellegrino G., Fadiga L., Fogassi L., et al. Understanding motor events: a neurophysiological study // Experimental brain research.
1992. Vol. 91, N 1. P. 176-180. doi: 10.1007/BF00230027

2. Gazzola V., Aziz-Zadeh L., Keysers C. Empathy and the somatotopic auditory mirror system in humans // Current biology. 2006. Vol. 16,
N 18. P. 1824-1829. doi: 10.1016/j.cub.2006.07.072

3. Colombo B., Anctil R., Balzarotti S., et al. The Role of the Mirror System in Influencing Musicians’ Evaluation of Musical Creativity: A tDCS
Study // Frontiers in Neuroscience. 2021. Vol. 15. P. 624653. doi: 10.3389/fnins.2021.624653

4. Hill AT, Fitzgibbon B.M., Arnold S.L., et al. Modulation of putative mirror neuron activity by both positively and negatively valenced af-
fective stimuli: a TMS study // Behavioural brain research. 2013. Vol. 249. P. 116-123. doi: 10.1016/j.bbr.2013.04.027

5. Yang J., Zeng J, Meng X, et al. Positive words or negative words: Whose valence strength are we more sensitive to? // Brain research.
2013. Vol. 1533. P. 91-104. doi: 10.1016/j.brainres.2013.08.020

KOHTAKTHAA UHOOPMALIUA

* CK. bexepa; appec: Poccuiickan Oepepauma, 101000, MockBa, yn. MacHmukan, a. 20; e-mail: sbekhera@edu.hse.ru, sangram.lrc@gmail.com

ECOeVECTOR Avrticle can be used under the CC BY-NC-ND 40 International License
© Eco-Vector, 2023

599


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1007/BF00230027
https://doi.org/10.1016/j.cub.2006.07.072
https://doi.org/10.3389/fnins.2021.624653
https://doi.org/10.1016/j.bbr.2013.04.027
https://doi.org/10.1016/j.brainres.2013.08.020
mailto:sbekhera@edu.hse.ru
mailto:sangram.lrc@gmail.com

MATEPNAJTTE KOHOEPEHLIM TOM 8, N2 4, 2023 [eHBI 1 KNEeTHN
CONFERENCE PROCEEDINGS 18 (4) 2023 Genes & cells 00
6

DOI: https://doi.org/10.17816/gc623324

The role of mirror system in influencing the valence
evaluation of words: a TMS study

S.K. Behera'*, C.M. Nieto Doval', D. Lyusin"2, M. Feurra'

! National Research University Higher School of Economics, Moscow, Russian Federation;
2 Institute of Psychology, Russian Academy of Sciences, Moscow, Russian Federation

ABSTRACT

The mirror neuron system (MNS) has been a captivating area of research since its discovery in macaque monkeys [1].
Researchers have established the role and presence of the human auditory mirror system in both empathy [2] and
musical creativity [3]. As well, the mirror system allows to learn new behaviors by observation, facilitating knowledge
acquisition and action understanding. In addition, research has indicated the influence of stimulus valence on the human
MNS [4]. The human brain is sensitive to the positive valence of words, and this reactivity may vary with the strength of
the valence compared to negative words. Additionally, it can perceive differences in valence for negative stimuli and words.
However, what about emotional words that are auditory? Do these words' valence, whether positive, negative, or neutral,
impact auditory mirror neurons and cortical excitability? The study examines how auditory words of different valences
affect the MNS and cortical activity. This novel approach uses auditory stimuli to examine the role of mirror neurons in
neuromodulation through a transcranial magnetic stimulation (TMS) protocol, which has not been done in previous
investigations. The results of this study suggest that both positive and negative words will induce greater excitability [4],
as evidenced by motor evoked potentials. The results of this study will have broad applications. Firstly, it will offer a new
contribution to the investigation of mirror neurons through TMS protocol. Secondly, inferences can be drawn and applied
in the field of therapeutics, where language is used as a tool to mediate the process. In general, it will increase personal
awareness of language in daily communication, leading to an enhanced communication process. Furthermore, the study’s
findings imply the existence of auditory mirror neurons and their pivotal role in comprehending the emotional valence
of different words, thereby influencing our feelings. This will advance our understanding of the human brain and empower
us to make informed decisions.

The study is being conducted with the HSE Automated system for non-invasive brain stimulation, which allows for
simultaneous recording of brain activity and eye movement.

Keywords: auditory mirror neurons; non-invasive brain stimulation; transcranial magnetic stimulation; emotional words;
word valence; auditory word valence; words and emotions; clinical applications.
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