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The basic neuropsychological knowledge about the localization of higher mental
functions and speech are based on the neurosurgical studies of adult patients [1]. There-
fore, the model of abnormal ontogenesis of perinatal origin can be used to study the
development of the brain activity of the child. Treatment children with mental disorders
by tDCS can to take a high therapeutic effect and allows to study of the formation of
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new skills and abilities, including impressive and expressive speech, as well as commu-
nicative functions — in cases of autism spectrum disorders.

Methods. EEG were performed 19 electrodes according to the International
10-20 system in control group without developmental lags and in children with
mental disorders (112 subjects), mean age 6.1 years old, SD = 1.5; (diagnoses F
83, F 80.1, F 80.2 etc. according to the ICD -10). The InfoMax algorithm was
used, in order to obtain estimates of the ICA components [2]. The ICA compo-
nents topographies together with the SLORETA imaging approach were used
for data visualization [3]. MANOVA was used to evaluate significant differ-
ences within the three groups of the children.

Results. We can assume that hypothetic sources of slow rhythms can be de-
tected in the EEGs children with mental disorders in the frontotemporal corti-
ces. It has been shown that the intensity of slow components increased corre-
sponding to the degree of mental retardation severity. Longitudinal EEG studies
in children with mental disorders revealed at various stages of correction by
tDCS a significant increase in the spectral power of a-activity as well as a sig-
nificant activity decrease in the left hemispheric frontotemporal areas. It is also
shown that the group of children with autism was characterized by higher pow-
er in both the ©- and B- frequency bands in the EEG global component, which
is related to widespread synchronous activity across the entire cortex, with
maximum amplitude in the frontal cortex [4]. These neurophysiological chang-
es are related to executive function and social cognition systems. The children
with mental disorders undergoing tDCS treatment exhibited increase the power
spectrum of o -activity in the parietal-occipital regions was more pronouncedly
in the right hemisphere (after more than three tDCS courses) [5]. Our new
analysis of spectral power of the EEG in a state with eyes closed condition
showed a significant increase of the a — peak frequency 9.2 Hz in the occipital
areas (O2 and O1) to the tDCS group (see Figl, the line 3) compared with the
non tDCS group (the line 2) and the control group (the line 1), F (2.77) = 4.02,
p < 0.02. The a-peak frequency was 8.6 Hz for the non tDCS group; it was
8.9 Hz for the control group.

Discussion. The actual separation of the neurophysiological mechanisms of
abnormal ontogenesis (dysfunction, impairment, disbalance interhemispheric
relationships, or immaturity of the brain structures) is difficult. Many authors
have reported on the special role of the left hemisphere in the mechanisms of
many mental processes that have a speech basis, indicating the importance of
interhemispheric interaction for optimal brain function. Our results can be used
as the neurophysiological markers of the clinical efficacy of tDCS.
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Fig.1. An intergroup comparison of the raw EEG spectral power in the occipital cortex
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