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AHHOTALMA

MpenblayLive UccnenoBaHUA MOKa3anu, YTo OFKMAAHWE BO3HArparKOeHWA MOBbILAET [ABMraTesbHY0 aKTUBHOCTb 3a CYET
COKpaLLeHWA BPEMEHW peaKLMu 1 yBEAMYEHNA CKOpPOCTU nepeasukenmna [1]. Hawe HegaBHee uccnepoBanue [2] npoge-
MOHCTPMPOBANO, YTO B AMHAMUYHOI W HeompedenéHHoM cpefie, rae y4acTHUKaM HeobxoauMo Aenathb BbiBOAbl 06 U3MeHs -
I0LLIMXCA BEPOATHOCTAX BO3HArparaeHus, bonee BbipaxeHHOe 0XKMaHNe HeM3MEHHO CBA3aHO ¢ 6onee BbICTPbIMM ABUra-
TeNbHbIMK MOKa3aTenAMU. 3aBUCMMOCTb MOTOPHbIX NMOKa3aTeNer 0T OXKUAAHWA BO3HArparAeHUA COXpaHAnach Y MoogbIx
Y MOMKUIbIX 300POBLIX JIIOAEN, a TaKKe Npu 6onesHu MapkuHcoHa. 0HaKo HEMPOHHbIE MPOLIECCHI, JIEXaLLMe B OCHOBE 3TUX
AMHaMMYeckmx 3HEKTOB ABMUraTeNIbHOM aKTUBHOCTW, OCTAKOTCA HeonpedenéHHbIMK [3].

B pamkax uccnegoBaHuA Mbl perucTpupoBany MariutosHuedanorpaguio (M3l) v BbINOAHWMAM MHOMBUOYANbHYK CTPYK-
TYPHYI0O MarHuTHO-pe3oHaHcHyto Tomorpadmio (MPT) y 25 300poBbix nioferi-y4acTHUKOB, B TO BPEMA KaK OHW BbIMOJHA-
/M Hally HeflaBHO pa3paboTaHHYl0 3afadvy Mo NMPUHATUIO MOTOPHBLIX PELUEHWI Ha OCHOBE BO3HArpaKAeHWs, 0CHOBaHHYIO
Ha napagurMme 06paTtHoro 06y4eHMA ¢ U3MEHAIOLLMMMCA 3aBUCUMOCTAMM CTUMYN-Pe3yNbTaT [2]. YYacTHUKM LOMKHbI bbinn
OnpesenThb, Kakom 13 [BYX CTUMYNOB Obi CBA3aH C BO3HArpaxgeHMeM Ha AaHHOM Luare UcciejoBaHuA, U BbIpa3uTb CBOE
peLUeHwue, BbINOMHUB OOHY M3 [BYX NOCNe0BaTeNbHOCTEN HarKaTUM NanbliaMy C COOTBETCTBYIOLLEN 3BYKOBOW 06paTHOM
CBA3bl0. JTa 3ajaya bbina MHTErpMpOBaHa C BONATWIIbHOW CPeoN, U BEPOATHOCTb BO3HArParAeHWA, CBA3aHHAA C Kawaon
MocnefoBaTeNbHOCTbI0, MEHANACh C TEYEHNEM BPEMEHM.

CHayana Mbl NpoaHanM3npoBany NoBefeHWe NPU MPUHATUN PELLEHNIA, UCMONb3YA BaNMOMPOBaAHHBIN MePapXMYECKUI ra-
yccosckui dunbtp (hierarchical gaussian filter, HGF [4]). Mogenbto, KoTopas HaunyyLLMM 06pa3oM onucbiBana noBefeHue-
CKMe [aHHble, CTan TPEXYPOBHEBBIN «pacLUMpeHHbi» HGF gna 6uHapHbIX KaTeropuanbHbIX BXOAHBIX JaHHbIX B COYETaHUM
C MoJienblo pearMpoBaHus, B KOTOPOW PeLLeHWA 3aBUCAT OT OLLEHKM BONATUbHOCTU B 3aBUCUMOCTH OT 3M0XW. ITOT aHanm3
M03BOMIU/ HaM U3BMEKaTb TPAEKTOPUM OUAAHUI OTHOCUTENBHO BEPOATHOCTM BO3HArPaXKAeHUA OT 3MOXU K 3noxe. 3aTeM,
Ucnonb3yA HaliecoBCKME NMHEMHbIE CMeLLaHHbIe MOLENM, Mbl MOKa3anu CBA3b MY CWUION YOEKOAEHWA B OTHOLIEHWM
HernpenBUOEHHbIX 00CTOATENLCTB BO3HArPaKAEHUS Y TEMMOM BbINOSIHEHUS.

B HawweM nccnenoBaHum Mbl NpoBenn aHanu3 curHanoB M3l a Takke aHanu3 UHAMBKMAYANLHOUCTPYKTYpHOU MPT. AHanu3
M3l 6bin cocpefOTOYEH HA PEKOHCTPYKLMU UCTOYHUKOB OCLMIIIATOPHON aKTUBHOCTU C NOMOLLbIO CTPYKTYpHOM MPT 1 ¢ nc-
Mnosnb30BaHNeM 6MMGOPMMHIa Ha OCHOBE JIMHEMHO OrpaHWMYeHHOM MUHMManbHOM aucnepeun (linearly constrained mini-
mumvariance, LCMV [5]). B ncxogHoM NpocTpaHCTBE Mbl UCTONb3YeM CBEPTOYHbIE MOJENN OCLMNIATOPHBIX OTBETOB, YTOObI
MAEHTUOMLMPOBATL HEMPOHHBIE OCLMIIATOPHLIE KOPPENAThI, KOTOpble OTAENAIOT NMPUHATUE PELUEHWI OT ABMraTesibHOM
aKTUBHOCTW. [lanee Mbl HaMepeHbl OLEHWUTb GYHKLMOHANbHYI0 CBA3HOCTb MeXAY N0OHBIMU M MOTOPHBLIMK 06/1acTAMM, Ne-
KaLLMMK B 0CHOBE 3G QEKTOB MOBBILIEHWA MOTOPHBIX MOKa3aTeNiel. BbiABneHWe cneumuyeckmx naTrepHoB oCLMUNNATOpP-
HOro B3aUMOLENCTBMA, KOTOpble MOAYNMPYIOT OBUraTeNIbHYI0 aKTUBHOCTb, MOMET aTb NpeLCTaB/eHWe 0 XapaKTepe ABU-
raTefibHbIX HapyLLeHUI, HabMoAaeMbIX MPY HEBPOSIOMMYECKMUX U HEMPOMNCUXMATPUYECKMX COCTOAHUSAX, Ha KOTOPbIe BAWAET
noBefieHYecKan anaTus.
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Neural oscillatory correlates of motor vigor:
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ABSTRACT

Previous studies have shown that the anticipation of reward enhances motor performance, which reduces movement time
and increases velocity [1]. In our recent study [2], we observed that when participants are required to infer the changing
probabilities of a reward in a dynamic and uncertain setting, heightened expectations are consistently associated with faster
motor performance. The study showed that performance time sensitivity to prediction strength remained consistent among
both young and older healthy adults, as well as those with Parkinson’s disease. While the effects of dynamic motor strength
have been observed, the neurological processes involved remain to be determined [3].

The study examined the neural oscillatory connections to motor vigor in dynamic and unpredictable settings. We used
magnetoencephalography (MEG) and individual structural magnetic resonance imaging (MRI) to record readings from
25 healthy human participants (18 females) during the execution of our newly developed reward-based motor decision-
making task [2]. This study used a reversal learning paradigm with shifting stimulus-outcome relationships. Participants
were required to deduce which of two stimuli was linked to a reward on each trial, and indicate their choice through one
of two finger press sequences, each with a distinct auditory response. The task was conducted in an unstable context,
leading to fluctuations in the probability of reward associated with each response over time.

First, we examined decision-making behavior using the validated Hierarchical Gaussian Filter (HGF, [4]). The model that most
accurately described the behavioral data was the three-level “extended” HGF for binary categorical inputs, which is paired with
a response model where decisions are dependent on the trial-wise estimate of volatility. This study allowed for the generation
of reward probability trajectories on a trial-by-trial basis. Subsequently, applying Bayesian linear mixed models, we found
a relationship between belief strength regarding reward contingencies and performance tempo on a trial-by-trial basis.

The analysis of MEG signals is centered on reconstructing oscillatory activity sources using Linearly Constrained Minimum
Variance beamforming [5]. Currently, we use convolution models in the source space to identify neural oscillatory correlations
that differentiate motor performance and decision making. Next, we will evaluate connectivity patterns between frontal and
motor regions that underlie the effects of motor invigoration. Identifying particular patterns of oscillatory connectivity that
modulate motor vigor can provide insights into motor deficits observed in neurological and neuropsychiatric conditions
associated with behavioral apathy.
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