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SEXUAL DIMORPHISM OF BRAIN ASYMMETRY AND PSYCHOLOGY:
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Brain asymmetry (BA) is widely distributed among vertebrates. It is closely related to sex. Sexual dimorphism (SO) is found in anatomical, clinical, dichotic, tachistoscopic, electrophysiological and psychological studies.  The most authors think that BA is more clearly expressed in males. Verbal tests showed superiority of women, while visuospatial ones superiority of men. Attempts were made to deny, ignore and explain SD in BA and psychology by social historic causes. Existence of SD in BA of animals (more asymmetrical brain in males) makes one to search for a more general interpretation. The principle underlying BA is also unclear. According to our theory of sex (2), if there exists SD by some character, then both evolution and ontogenesis of the character proceed from its female to male form. Therefore BA is an evolving character. The direction of evolution is from symmetry to asymmetry. BA should increase in ontogenesis. Both BA and related SD have adaptive value and their own optimum. Psychological peculiarities of women, better verbal abilities and conformity in particular, are conditioned by a wider reaction norm which permits to leave the selection zones on the account of increased adaptivity, learning ability, upbringing. Vice versa, peculiarities of men are conditioned by a narrow reaction norm which makes them stay within the selection zones and manifest searching behavior: resourcefulness, quick wits, inventiveness. Therefore men solve new tasks better, but imperfectly, while women - familiar ones, but perfectly. Thus professional preferendum can be explained.  Since the most of verbal tests are based on training and habits, and the spatial ones on search and finding a solution, SO in them becomes understandable. Besides, more developed spatial abilities of men are related to their more advanced, evolutionary later ipsilateral visual pathways providing stereoscopy.  The following predictions arise from theory: (i) Human ancestors had laterally located eyes contralaterally connected with the brain.  For the development of stereoscopy the eyes moved to the frontal side and ipsilateral pathways appeared. Consequently, the visual nerve of men ought to contain more ipsilateral fibers than that of women. In ontogenesis ipsilateral pathways and spatial abilities of humans must be improved. (ii) In humans atrophy of the olfactory nerve develops with age. Consequently, its atrophy must proceed more intensively in men than women. In phylogenesis olfaction gets poorer. (iii) The relative dimensions of corpus callosum in human ontogenesis markedly increases. It means that it must be larger in men and grows in phylogenesis. (iv) The ratio between the lengths of right and 1eft temporal planes is higher in women. Hence, both in phylo- and ontogenesis it must decrease.  The last prediction has been confirmed: in infants this ratio is 0.65 and in adults 0.55. (v) Since SD has an adaptive value and its own optimum, anomalies of the “atavistic” trend (insufficient BA, small corpus callosum, etc.) should occur more often in women while anomalies of the “futuristic” trend (excessive BA, large corpus callosum, etc.) in men. To interpret the evolutionary meaning of BA the principle of conjugated subsystems is taken: “in any adaptive system evolving in variable environment differentiation of two conjugated subsystems (conservative and operative) increases its overall stability” (1). The principle can be applied to different systems: biological, social, technical, game ones, etc. A hypothesis was advanced that it underlies any differentiation of the living systems. In the course of evolution the conflict between conservative and operative trends repeatedly arose and each time it led to differentiation of conjugated subsystems. In the case of brain it took place at least twice: structural-functional differentiation of two hemispheres, and of the cortex and subcortex.  Hence, all three types of differentiation: sexual, lateral and cortical ones, are based on the same principle. The right hemisphere and subcortex are conservative subsystems, the left hemisphere and cortex the operative ones. Since the lateral differentiation is older than the cortical one, the brain subsystems form the following sequence: right subcortex - left subcortex - right cortex - left cortex. Consequently, from the information viewpoint the right cortex is “closer” to subcortex as a whole than the left one, while the left subcortex is “closer” to the cortex than the right one. This very sequence reflects the distribution of subsystems along the time and the “system-environment” axes: the right sub cortex is the most “ancient” and “removed from environment” subsystem, the left cortex is the most “new” and “closest to the environment” one.
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