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Event related potentials (ERP) of the brain in the conditions of the stop-signal paradigm
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Motivation and aim: Adaptation to extreme climate conditions is accompanied by a restructuring in the
functional activity of the brain. One of the cognitive abilities that are critically important for the success of
adaptation is the ability to regulate complex motor responses under time pressure conditions. The stop
signal paradigm (SSP) is an experimental method that allows to objectively evaluate various aspects of
individual ability to regulate conscious purposeful movements. The aim of this study was to investigate the
dynamics of brain activity in labor migrants in sub-polar conditions, using the analysis of brain event related
potentials in the stop-signal paradigm.

Methods and Algorithms: The study involved 50 healthy young residents of the Khandyga village (Arctic
region of Yakutia) and 50 healthy migrants who came to Yakutia for a long time from the southern regions
(Central Asia, Africa). Migrants were examined twice - immediately after moving to Yakutia and six
months after moving. In the experiment with simultaneous EEG registration, the subjects performed SSP
tasks — they had to either quickly press the button after the target signal appeared, or suppress the movement
they had already started after the “stop” signal appeared on the screen. Event related potentials (ERP) were
assessed for different SSP conditions at different time intervals and in different areas of the cortex, which
allowed to assess the difference between the indigenous population and migrants, and to see the dynamics
of changes in the state of the brain in migrants during six months of adaptation.

Results: Differences between migrants and the local population were identified for the amplitude of the
P300 peak in the frontal and parietal-occipital regions of the cortex for all SSP conditions. During
adaptation, the differences between migrants and resident populations in the ERP amplitude decreased,
which correlated with a decrease in the level of anxiety.

Conclusions: The stop-signal paradigm in combination with the event related potentials method allowed to
assess the dynamics of changes in the functional activity of the brain associated with adaptive
rearrangements in the system of control over behavior in the sub-polar climate.

Acknowledgements: Supported by the RFFI grant No. 18-415-140021. Research by A.N. Savostyanov was
carried out within the budget of project of the ICG SB RAS No. 0324-2019-0040-C-01.

20 SBB-2020



