
�
�
�
�
�
�
�
�
�
�
	

����������	
�������

��������	
�
�����������������
�
����

�����
����������������
��

The last few years of research in functional cerebral asymmetry has brought
a reconsideration of a number of crucial issues(cf. Efron 1990). The full range
of data, therefore, should be discussed in the new perspective as well as further
studies based on routine experimental paradigms do not seem to be promising.
What is not clear, moreover, is whether all the functional monitoring including
fMRI, EEG, PET, etc. really measures what we hope they do. It is evident that
asymmetries under observation could be:

•  central (cerebral hemispheres) or peripheral (sensory input)
•  cortical or subcortical (involving cerebellum, striatum, basal ganglia,

hippocampal system, limbics, etc.)
•  morphological, chemical or functional
•  stable or is under voluntary and involuntary control of a subject
•  motor, sensory or cognitive
•  individual or populational
•  innate or culturally and developmentally dependant
•  specifically linguistic or of a more general cognitive nature
•  depending on individual abilities and styles
•  specifically human or common with other species
It looks like neuronal activity governing language functions is  spread over

both cerebral hemispheres, beyond the areas traditionally associated with
language processing. Functional brain imaging demonstrates flood of acti-
vation from area to area, starting, as an example, from frontal attention areas
and coming to right-hemispheric areas homologous to Wernicke (Schwarz
a. o. 1996); inner speech was PET-imaged to be guided by the right parietal
cortex. Moreover, motor-perceptual components involved in the cognitive
activity can determine to a certain extent results of the functional neuronal
mapping (Muller 1996). And of course, the results are task-driven — that is
being shown by dozens of experiments revealing all kinds of perceptual and
cognitive processing — from pure tones discrimination to syllogistic reason-
ing and understanding metaphors (cf. Chernigovskaya 1993–2000). It has
been shown that children under 10 and representatives of traditional, or ar-
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chaic, cultures demonstrate right-hemispheric type of mentality proved by
EEG monitoring (Chernigovskaya 1994;1996; Rotenberg, Arshavsky 1997).
The book of R. Davidson and K. Hugdahl (1995) gives us a remarkable and
reliable insight into the state of the art.

Most brain mapping studies of asymmetries in the central nervous system
have centerd on regions located in the neocortex, like planum temporale — the
most highly materialised cortical area in the human brain, governing phonol-
ogy. As an example, Steinmetz et al. demonstrated that right-handers typically
have much larger left planum temporale in comparison with the right-sided ho-
mologous area (Steinmetz a. o. 1991). LeMay (1976) has shown that the left
occipital pole is wider and protrudes more posteriously than the right. Witel-
son (1986) demonstrated anatomical variations in corpus callosum in relation
to hemispheric specialisation and integration. MRI asymmetry of pars trian-
gularis (a portion of Broca’s area) was shown to be relevant for language dom-
inance (Foundas a. o. 1996). Anatomical — as well as functional — difference
in cerebral organisation of males and females has been demonstrated by many
authors. Moreover, cerebral lateralisation in females is probably modulated by
the menstrual cycle diminishing with an increase of the steroids estrogen and
progesterone during the fallicular and luteal phase and enchanting with ste-
roid decrease during the menstrual phase (Rode a. o. 1995). Thatcher a. o.
(1987) have shown that different regions within the cerebral hemisphere ex-
hibit different rates of maturation (see also Molfese, Sagalowitz 1988). Neu-
roembriologic model of hemispheric specialisation (developmental gradients
as associated with asymmetries in adulthood) was developed by Best (1988) and
describes three main gradients of influence: (I) anterior-to-posterior gradient;
(II) ventro-dorsal gradient and (III) gradient from primary to secondary to ter-
tiary neocortices. It is evident that plasticity slowly decreases with age: we know
that the ability to sprout new dendritic connections and synaptic branches
as well as myelination is best before 5.

Analogous to LeMay’s model there appeared studies measuring asymme-
try of cerebellum both in right- and left-handers, in males and females (Sny-
der 1994). Morphometric procedures using MRI have shown the same types
of asymmetry for dextral subjects at metencephalic level as previously dem-
onstrated at the neocortical level and roughly analogous to data on planum
temporale. It is stressed that neocerebellar cortex, which evolved together with
the frontal lobes in mammals, plays important role in memory, emotion, co-
ordination of certain functions associated with fluent language processing.
The study examines relationship between asymmetries in metencephelon
and hand preference.

It is shown that there is cytoarchitectonical argument for anatomical cere-
bral asymmetry not only in homo sapiens but already in homo erectus and homo
habilis. Broca area seems to have been found in archaic homo. However, does it
indicate that archaic ‘owners’ of the region had used it in the same way we do?
Is it enough to declare they could speak? No doubt they could have had associ-
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ation areas corresponding to Broca (and Wernicke, and to regions governing
reading and writing, arithmetic and singing, etc.) — is it a relevant information?
Moreover, rhesus monkeys (Macaca mulatta) have been shown to have anatom-
ically as well as functionally asymmetrical brain (D. Falk). The data and con-
siderations on our biological origins are so contradictory that I do not have the
courage to explore them (see as an example P.Fleming’s review of the two ‘cross-
ocean’ contradictory publications by Ch. Stringer, C. Gamble of 1992 and by
E. Trinkaus, P. Shipman of 1993, in which — one group argues that Neander-
thals were the ancestors of some of us and were like ourselves in anatomy and
behaviour, while the other considers them to be quite different from us in all the
aspects and in no way our ancestors). However, attempts to find genetic blue-
prints underlying language functions, i.e. hypothetical ‘linguistic’ genes on a cer-
tain chromosome, seems to be most intriguing and facing another set of prob-
lems concerning cerebral asymmetries.

Discussing specific linguistic role of cerebral mechanisms, M. Paradis
argues that linguistic ‘competence’ (knowing ‘how’) and ‘knowledge’ (know-
ing ‘what’) are mostly guided by different cerebral hemispheres. Procedural
competence is automatic, not conscious, acquired incidentally, and stored
implicitly in the left cerebral hemisphere, diffuse cortical areas involving also
cerebellum, striatum and basal ganglia. Declarative knowledge is to a cer-
tain extent controlled, associated with the right-hemispheric functions, and
depends on the integrity of the hippocampal system. As M. Paradis puts it
‘we have no control of how we use grammar, but we have control of what we
want to say’. Therefore, we deal with the right-hemispheric pragmatics and
diffuse or left-hemispheric linguistic knowledge. So, according to Paradis,
if you are less linguistically proficient (in SLA or caused by pathology) you
tend to use more pragmatic (i.e.right-hemispheric) language (Paradis
1993;1996).

Meanwhile, the shift from perceptual to conceptual distinctions (Bichakjian
1988; 1996; 1997) is evident to characterise cognitive and language evolution
from primates to humans and within the human development (see also Donald
1993; Liska 1994; Ragir 1994).Our data in neurological patients with lateral fo-
cal lesion, psychiatric patients observed after unilateral therapy, as well as in nor-
mal individuals subjected to non-invasive instrumental examination (monaural
and dichotic listening) and a battery of lateral perceptual, cognitive and motor
testing (Chernigovskaya 1993–1999), reveal linguistic and cognitive features
specific of the left and the right cerebral hemispheres in humans. The data show
cardinal differences in hemispheric mentality (cognitive styles) — both in ver-
bal and non-verbal procedures, like metalinguistic abilities, perception of speech
sounds, rhythms, understanding metaphors and idioms, syllogistic reasoning,
animistic thinking, retention abilities, etc. Cultural and gender differences are
also evident. It allows us to discuss two main semiotic poles in ‘mythological’ and
‘logical’ antithesis in association with cerebral lateral mechanisms. Both onto-
genetic and cross-cultural data demonstrate semiotic evolution from the right-
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hemispheric ‘archaic’ mentality towards the left-hemispheric. Cerebral asym-
metry characterising — in spite of all the contradictory arguments — specifical-
ly human neuronal mechanisms of cognition and language was — and probably
is — the basis of a tremendous evolutionary break-through. Increasing motor
and anatomic asymmetry in animals — as seen in evolution — and all kinds of
asymmetries in humans provide growing adaptation abilities in the ever-chang-
ing world.
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