EEG STUDY OF THE MATURATION OF THE HEMISPHERIC ASYMMETRY OF THE VERBALPROCESSING OF 7-18 YEARS OLD BOYS
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Introduction

Human brain ontogenesis is a long, complicated and not well understood process. There are different criteria of the brain development, such as EEG recording during the restful wakefulness, motor and sensor functions maturation, etc. We believe that verbal function, being one of the most important human ones can serve as a prominent indicator of the maturity of the brain structures. The development of the brain functions depends critically on factors like age and sex.In this work we used entropy of EEG as a qualitative indicator of a brain activity related to the specific task performed by the subject. The decrease of entropy during the task assumed to be associated with the increase of system organization that reflects its involvement into the cognitive process. 

Subjects and methods of investigations: 96 healthy boys of 7-18 years old were divided into 7 groups according to their age (7,8,9,10,13,15,17-18 years old); 10-18 s/group.Methods Monopolar EEG was registered from F3, F4, P3, P4, O1, O2, TPOs, TPOd areas with A1-A2 as referent electrode, using (8S Medicor (Hungary) electroencephalograph. In-house software was used for the analysis of EEG records and statistics. Tests were performed as follows: subject listened to short unfamiliar poems (3-4 lines) and was asked to repeat it after 5 seconds. Each subject performed 6-8 tests. Only successfully passed tests were analyzed. Subjects were asked to keep their eyes closed during the whole experiment. EEG’s entropy was calculated according to C.Shannon as: H(x) = I (x,x) = 
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Results. Individual changes of entropy of EEG were found in all the cortical areas studied. Following changes characteristic for the age groups were established based on the statistical analysis.

7 years old: Morphological-functional immaturity of verbal areas of cortex, indicated by no significant changes of H found.8 years old: Activation of verbal P.Broca and K.Wernicke areas (H is reduced p<0.05 in frontal and temporal-parietal-occipital zones). 9 years old: Maximal increase of the role of the left hemisphere in the verbal processing (the significance of Wernicke’s area involvement is increasing p<o.o1; the number of left-hemispheric areas involved is growing. 10 years old: Decrease of the left-hemispheric asymmetry. 

13 years old: Right hemisphere becomes dominant (decrease of H in frontal and parietal areas of right hemisphere). 15 years old: Right hemisphere is dominant, but the number of areas significantly involved in verbal processing decreased.17-18 years old: There are no significant changes of H all over the scalp except for the right frontal area where H increased. A lot of individual differences observed in this group. 

Conclusions Maturation of verbal processing system of male human brain is a nonlinear process. According to our results, there are several consecutive stages:

A. 7-9 years old. Gradual increase of the role of the left hemisphere in the verbal cognitive processing;

B. 10 years old. Intermediate stage.

C.  13 years old. Temporal shift of the dominance from the left hemisphere to the right one probably as a result of puberty; 

D. 15 years old. Intermediate stage. 

E. 17-18 years old. The absence of any hemisphere dominance, due to big  individual differences.

F. Adults. Left-hemispheric dominance of verbal cognitive processing

We believe that the results obtained have both theoretical and practical significance and can be used in medical and educational practice.
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