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REACTIVITY OF SENSORIMOTOR BETA-RHYTHM IS CONNECTED WITH
INTELLIGENCE IN CHILDREN AS IT REFLECTS THE ACTIVIT Y OF
MIRROR AND ANTI-MIRROR BRAIN SYSTEMS

Pavienko V. B., Eismont E. V., Galkin D. V., Kayda A. I.

V. 1. Vernadsky Crimean Federal University, Simferopol, Russian Federation
E-mail: vpavb5@gmail.com

The aim of the work was to examine the interrefatibetween verbal, nonverbal and
general intelligence and the reactivity of the seinsotor beta-rhythm in children. The
study involved 36 children aged 5 to 14 years (@@sband 20 girls). The intelligence
level was assessed with the help of the Wechster(WéISC). The EEG was recorded in
four experimental situations: (a) self-paced rhythrircular hand movements with a
computer mouse; (B) observation of similar movermgrarformed by the experimenter;
(C) imitation of the experimenter's movements; (Byditory perception of sounds
accompanying the movements performed by the expeten (subject's eyes closed).
There was analyzed the EEG reactivity under thdraeteads C3, C4 and Cz. The
average powers of the EEG betal and beta2 rhythens valculated for the frequency
bands of respectively 320 and 2130 Hz. The synchronization / desynchronization inde
(SDI) was used as a measure of reactivity leveé higher the beta-rhythm power was
during self-paced movements, observation of theex@nter's movements or movement
imitation relative to the baseline, the bigger 818l values were.
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There have been found the significant positive alations between the nonverbal
intelligence level and the betal SDI during selfgzh movements and observation of
movements. The higher the power of the beta-rhydtem during these situations, the
higher score of intelligence the child had. Theusiregl data are interpreted by the authors
as follows. The pronounced beta-rhythm during patfed movements indicates the
achievement of an optimal balance of excitation amubition, thus supporting the
execution of the current motor program. Childrelose nervous system allows such a
balance, are successful in many activities, whhmianifested in higher intelligence
levels. The pronounced beta-rhythm in the situatibmovement observation testifies to
the existence of the so-called anti-mirror neurgstesm. Children, whose beta-rhythm is
prone to synchronize in the situation of movemdrgeovation, possess a more developed
anti-mirror system, which helps to reduce the uessary imitation of other people's
actions. Well developed mirror and anti-mirror gys$ provide better learning
capabilities accompanied by the implementation miependent thinking, which is
reflected in higher rates of cognitive development.

Keywords. EEG, intelligence, beta-rhythm, movement, childremtror and anti-
mirror neurons.

References

1. Novikova S. I., Malakhovskaya E. V., Pushina M. Msetlin N. P., Filatov A. I, Posikeral. N. and
Stroganova T. A., Relationships between EB@nd a spectral amplitudes and cognitive ability in
preschool childrertluman physiology35 (4), 20 (2009).

2. Rizzolatti G. and Sinigaglia QVirrors in the brin: how our minds share actions aathotions242 p.
(Oxford University Press, 2008).

3. Pavlenko V. B., Dyagilieva Y. O., Mikhaylova A. ABelalov V. V., Makhin S. A. and Eysmont E. V.,
Relationship between the EEG mu-rhythm reactivitgd asychological characteristics in children and
adults,The journal of fundamental medicine and biolag)y30 (2016).

4. Galkin D. V., Eysmont E. V., Kayda A. |. and PawWerV. B., EEG sensorimotor beta-rhythm reactivity
in children from four to 14 yearScientific Notes of V.I. Vernadsky Crimean Federavehsity. Biology.
Chemistry2 (4), 8 (2016).

5. Babiloni C., Percio C. D., Vecchio F. and Sebastiand®pha, beta and gamma electrocorticographic
rhythms in somatosensory, motor, premotor and q@nédit cortical areas differ in movement execution
and observation in humarlinical Neurophysiologyl27(1), 641 (2016).

6. Pineda J. A., The functional significance of mu thms: Translating “seeing” and “hearing” into
“doing”, Brain Research Reviews0 (1), 57 (2005).

7. PinedaJ. A., Sensorimotor cortex as a critical poment of an ’extended’ mirror neuron system: dbes
solve the development correspondence and contablgms in mirroring?,Behavioral and Brain
Functions 4 (47), 1 (2008).

8. llina M. N. Psychological assessment of intelligence at child8é8 s. (Piter, St. Peterburg, 2006).

9. Kropotov J. D.Quantitative EEG, event-related potentials and otuerapy,542 p. (Academic Press,
San Diego, 2009).

10. Tan H., Jenkinson N. and Brown P., Dynamic neuraletates of motor error monitoring and adaptation
during trial-to-trial learningThe Journal of Neurosciencg4 (16), 5678 (2014).

11. Engel A. K. and Fries P., Beta-band oscillationginalling the status quo?Current Opinion in
Neurobiology 20 (2), 156 (2010).

12. Mukamel R., Ekstrom A., Kaplan J., lacoboni and afziM. F., Single neuron responses in humans
during execution and observation of actio@arr. Biol, 20 (8), 750 (2010).

64



