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The effect of some developmental abnormalities on the morphogenesis of human brain asym- 
metry during early embryonic stages was studied. Insignificant predominance of the left hemi- 
sphere (1-3%) was revealed in human embryos. 
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Lateralization of human brain (HB) is one of the most 
studied types of asymmetry. P. Broca first attracted 
attention to verbal HB asymmetry and connected it 
with the left and right hand asymmetry [5]. Possible 
relations between brain asymmetry and various disor- 
ders such as aphasia, agnosia, dyslexia, agraphia, sleep 
and dream disturbances [8] were extensively studied. 
Some authors point to a role of HB asymmetry in the 
development of epilepsy and schizophrenia [ 13]. 

At present, there is no theory on the mechanisms 
of development of morphological asymmetry of HB. 
In light of  this, asymmetry of HB during ontogeny is 
still a very important problem. Structural lateralization 
of HB is poorly studied because obtaining of human 
embryonic and fetal material is fraught with complexi- 
ties of ethical nature. However, there is evidence that 
morphological asymmetry of HB appears during ear- 
ly embryogenesis [2,4]. 

The aim of the present study was to examine ear- 
ly embryonic development of HB asymmetry and to 
evaluate the effect of some developmental abnormali- 
ties on its morphogenesis. 

MATERIALS AND METHODS 

The study was carried out on 8 human embryos (5-7 
weeks gestation) with or without embryonic abnorma- 
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lities obtained from 17-36-year-old healthy women 
during medical abortions. 

Several methods were used to determine embryo- 
nic age. Since whole embryos were used in the study, 
embryonic age at early stages was determined by the 
number of somites. This method is accurate, because 
the intervals between somites are strictly determined 
[9]. Simultaneously, the number of spinal ganglia and 
the dynamics of sclerotome formation were studied. 
These 3 quantitative parameters strictly correlate, which 
allows determination of the age of 7-8-week-old em- 
bryos with an accuracy of 2-3 days. Apart from axial 
organs, the state of the limbs, thyroid gland, and thy- 
mus, the level of trachea branching, the development 
of  the heart and diaphragm (stable markers) were eval- 
uated [9]. Maternal history was also analysed. To ob- 
tain additional information on HB asymmetry, we ex- 
amined an embryo with hypotelorism (crown-rump 
length CRL=10 mm; Fig. l, a) and a hypertrophic 
embryo developing in the fallopian tube (CRL=19 
mm; Fig. 1, b). 

For histological procedures whole embryos were 
fixed in 10% acid paraformaldehyde within 1 h after 
abortion. 

The material was embedded in paraffin-wax mix- 
ture, 10-~t serial sections were stained with hematoxylin 
and eosin and according to Mallory. The total volume 
and the surface of telen-, dien-, and mesencephalon 
were measured using a Wacom Ultra Pad computer 
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system (Wacom Computer Systems GmbH). The areas 
of telencephalon, diencephalon, and mesencephalon 
were estimated using Canvas 5.0.2 software (Deneba 
systems Inc.). This approach reveals relatively small 
quantitative differences. Asymmetry coefficient was 
calculated by the formula: 

R-L/R+Lx 100%, 

where R and L are the sizes of right and left structures, 
respectively. 

The data were processed statistical-ly-using Wil- 
coxon paired test. 

RESULTS 

Studies of HB asymmetry during embryogenesis are 
mainly associated with examination of the asymmetry 
of brain regions controlling verbal functions. Howev- 
er, it is known that early damage to the left hemisphere 
does not result in aphasia, because its functions are com- 
pensated by the right hemisphere due to brain plastic- 
ity [1]. No data on the formation of  other types of 
morphological asymmetry were reported. G. Rosen et 
al [12] explained the differences in homologous ar- 
chitectonic fields by a decrease in the number of neu- 
rons in the smaller structure without changes in cell 
density. These differences are probably predetermined 
by some events occurring in early corticogenesis: ear- 
ly and late cell proliferation, effects of  talamocortical 
and cortico-cortical afferents, and cell death during 
ontogeny. 

Our study revealed an insignificant (by 1-3%) 
prevalence of  the left hemisphere over the right one 
(Table 1). Hypertrophic embryo also showed insignifi- 
cant prevalence of the left hemisphere, while the em- 
bryo with hypotelorism demonstrated the prevalence 
of the right hemisphere. 

F 

TABLE 1. Asymmetry of Telencephalon, Mesencephalon, 
and Diencephalon during Early Human Embryogenesis 

Experimental CRL, mm Asymmetry 
series coefficient 

Healthy embryos 

Pathology 

7 

9 

10.5 

13 

14 

19 

10 

19 

0 

-0.6 

-5.34 

0.5 

-0.79 

-3.27 

1.89 

-0.4 

Note. Positive values correspond to predominance of the right 
hemisphere. 

Fig. 1. Cross-sections of the heads of a hypotelodc embryo (a; crown- 
rump length 10 mm) and hypertrophic embryo (b; crown-rump length 
19 mm) developing in fallopian tube. Mallory staining, x88 (a), x35.2 
(b). 

On later terms, the right hemisphere prevail over 
the left one [7,10,14]. Interestingly, three different 
methods were used in these studies: weighing [7], to- 
tal study of  5-mm serial sections [14], and nuclear 
magnetic resonance [ 10]. Nuclear magnetic resonance 
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studies revealed similar pattern of asymmetry of the 
grey matter (i.e. its predominance in the cortex and 
subcortex in the right hemisphere) in 5-17-year-old 
boys and girls [11]. 

Our findings suggest that early embryogenesis is 
characterized by more rapid development of the left 
brain hemisphere [3]. 
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