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In the field of neurosciences,
there are many new lifetime
morphological findings obtained due to
the development of modern methods of
neuroimaging in the past two decades
[4, 6, 12]. Magnetic resonance
tomography revealed in vivo the
decrease in total brain mass as well as
involution of its individual structures
which occurs due to atrophy of the gray
and white matter of the brain. After 30
years of age, there has been a gradual
decrease in the human brain by 2.5%
every 10 years on average [2]. Linear
characteristics of the brain also change:
there is decreasing of them in most of
cases, but various brain structures
behave differently. Median length and
height of the hemispheres and size of
many subcortical nuclei is reduced, the
volume of the lateral ventricles in the
brain increases with age [19], the width
of the thalamus also increases in men
[9].
In addition to volume changes in
the brain there are qualitative and
quantitative changes in the nervous
tissue in its structural elements [3].
Along with the decrease of brain mass
reduction in the number of neurons
occurs throughout life, glia/neuron ratio
undergo a change; the number of glial
cells increases with age in contrast to

the number of neurons which is often
associated with compensatory processes
involving glial cells [7]. We haven’t
found articles devoted to age-related
changes of the associative cortex of the
superior parietal area thus the aim of
our work was to investigate age-related
changes of cytoarchitectonic area 7 of
superior parietal cortex area in brain of
men. Area 7 is located near the junction
of the frontal and occipital structures
and participates in the integration of the
motor and visual information. A variety
of communication of superior parietal
region combine cortical and subcortical
structures without having direct
connections with primary sensory areas.
It is expected that the superior parietal
region is involved in the integrative
activity of the brain by influencing the
structures involved in cognitive
processing of information, without the
direct analysis of external stimuli which
are processed mainly by the primary
and secondary sensory cortical fields.
Important functions of the
superior parietal region include
switching and maintaining of the
attention and participation in spatial
perception, neural networks of the area
7 capture the visual image, control and
tracking of the hand movements [14,
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15]. We studied the superior parietal
region that is also involved in the
control of movement and processing of
visual information, retrieving of visual
images from memories [20].

characteristics were determined using
the Mann - Whitney U-test, the
differences were considered significant
at a significance level of p ≤ 0,05.

MATERIALS AND METHODS

We
found
hemispheric
asymmetry in sizes of the profile area of
pyramidal neurons of the III3 layer in
the group of men of mature age, so that
its average value in the left hemisphere
was 220.8 μm2, while the right
hemisphere 240.6 μm2 [1]. Value of the
III3 layer was 216.5 μm2 in the left
hemisphere, while the right hemisphere
was demonstrating 235.6 μm2 in a
group of elderly men. Comparing the
average size of the profile areas
between two groups of men, it is
possible to note a slight smaller value of
neuron’s area in the second group, but
these differences are not statistically
significant so they can be neglected.
Analysis of the average values of
the profile area of pyramidal neurons of
the layer III3 in senile group showed a
significant decrease in the size of
neurons in comparison with groups of
men younger age (mature and elderly) in the left hemisphere the average value
of the profile area of neurons – 193.0
μm2, and the right – 187.9 μm2. The
value of the profile areas of pyramidal
neurons in the layer V of the group of
elderly men is reduced significantly
compared to men of mature group. Its
value was in the left hemisphere – 235
μm2, in the right hemisphere – 238.7
μm2, and a group of elderly men of
similar value indexes were lower –

Study of area 7 of brain cortex in
men carried on a continuous series of
frontal paraffin sections of left and right
hemispheres of the brains of 15 men
from three age groups (mature group from 19 to 59 years, elderly group from 61 to 74 years, senile group - from
75 to 90 years). Staining of
micropreparates was made by Nissl
method. Thickness of sections was 20
microns. We studied brains of men who
do not suffered from mental or
neurological disorders. The most typical
section of the cortex of the area 7 at the
center of the medial surface of the
superior parietal region was segregated
in accordance to the cytoarchitectonic
characteristic. Our attention was drown
to
the
following
morphometric
3
parameters in layers III and V of cortex
area 7: the profile area of pyramidal
neurons, the density of pyramidal
neurons, the density of pyramidal
neurons surrounded by the satellite glia,
the density of the satellite glia and the
density of the total glia. The studies
were performed with the system of
electro-optical analysis "DiaMorph".
Only undamaged neurons with nucleus
and nucleolus were measured and
counted. Statistical data processing was
performed in the program Statistica 8.0.
Differences between the observed

RESULTS
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214.0 μm2 in the left hemisphere and
221.9 μm2 in the right hemisphere.
There is a significant reduction in
the profile area of pyramidal neurons by

26% and 30% on the left and right
respectively of 172.6 μm2 and 166.8
μm2 in the group of senile men (Figure
1).
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Fig.1 The profile area of pyramidal neurons in V and III3 layers of the area 7
in male brain cortex (μm2).
Density of neurons in 0.001 mm3 of brain in the group of mature men was at 27.2
neurons in the left hemisphere and 27.8 neurons in the right hemisphere in layer
III3 of brain cortex. There is a statistically significant decreasing in the number of
neurons in the left hemisphere till 25 to 0.001 mm3 neurons in the brain matter and
in the right hemisphere is at approximately the same level in the group of elderly
men (26.5 neurons in 0.001 mm3 of brain). Neuronal density decreases by 21% and
22% and is about to 21.3 neurons in the left and 21.6 in the right in the brain
substance 0.001 mm3 in the senile group.
Gradual decrease in the density of
neurons is observed with aging in the
layer V of cortex area 7. The density of
layer V neurons in 0,001 mm3 of brain
matter is 27.3 in the left hemisphere and
29.2 in the right hemisphere. The
density of neurons is reduced by 14%

and is 23.6 and 24.9 of neurons
respectively in 0.001 mm3 of brain in
the elderly group. In the senile group
density decreases by 10%, reaching a
value of 20.7 in the left hemisphere and
21.6 neurons in the right hemisphere in
0.001 mm3 of brain.
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There is a downward trend for the
density of neurons surrounded by the
satellite glia in III3 layer in each age
group, but revealed differences are not
statistically significant. The most
significant changes in the density of
neurons surrounded by the satellite glia
occur in men of senile age, where it is
reduced in comparison with a group of
mature men to 20-21%, amounting to
9.9 in the left hemisphere and 10.1 in
the right hemisphere in 0,001 mm3 of
brain. The density was 13.2 neurons
surrounded by the satellite glia in the
left hemisphere and 12.9 neurons
surrounded by the satellite glia in the
right hemisphere in 0,001 mm3 of the
brain, and in a group of elderly men,
respectively 11.9 and 12.3 neurons
surrounded by the satellite glia in 0.001
mm3 of the brain. The density of
neurons surrounded by the satellite glia
in layer V significantly reduced in
senile group - 23% which result in 8.9
neurons on the right and 9.8 on the left
in 0.001 mm3 of brain. Their density in
the group of mature men is 11.6 (left)
and 12.8 (right), in elderly age,
respectively, 10.8 and 12.8 of neurons
surrounded by the satellite glia in 0.001
mm3 of the brain.
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We
observed
a
dramatic
reduction in the density of the satellite
glia in the senile group: 11 satellite glial
cells in 0.001 mm3 of brain in the left
hemisphere (a decrease of 33%) and
11.8 of satellite glial cells in 0.001 mm3
of brain in the right hemisphere of the
brain (26%).
The density of the total glia
increases with the aging unlike other
brain cortex parameters of the area 7.
Density of the layer III3 is 59.1 glial
cells in 0.001 mm3 of the brain in the
left hemisphere and 53.8 glial cells in
the right hemisphere. There is a
significant increase of 12% in the left
and right hemisphere in the elderly
group, reaching a value of 66.4 and 60.3
glial cells in 0.001 mm3 of the brain.
Density remains approximately at the
same level in the senile age group,
increasing slightly in the right
hemisphere: 67.4 glial cells on the left,
65.3 glial cells on the right in 0.001
mm3 of brain.
There are same changes in the
density of total glia in the layer V of the
cortex of the brain of the area 7 as in
III3 layer (Fig. 2).
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Fig. 2. The density of the total glia in V and III3 layers of the area 7 in male
brain cortex.
DISCUSSION
There is reduction in the density
of neurons in the process of brain aging
in layers III and V of the area 7 of the
brain cortex in men which is most
expressed in senile age. The observed
reduction in the number of neurons is
consistent with other studies thus show
that the number of neurons in the brain
is reduced from 10% to 30% in total in
the end of life [17]. The density of
neurons surrounded by the satellite glia
also decreased in both cytoarchitectonic
layers, but approximately by the same
value in each age group in contrast to
density of neurons. Number of satellite
glia decreased in the same principle as
the number of neurons surrounded by
satellite glial cells - that is a gradual

decrease in the number of them in the
aging process.
The observed decrease in the
values of the density of neurons and
glial satellite is consistent with other
work studying age-related changes of
cytoarchitectonics in the human brain
[5]. Some authors attribute the death of
neurons from neural tissue hypoxia
caused by the degradation of brain
microvascular system [18]. We describe
the uneven rate of decline in the number
of neurons found in the works of other
authors.
For
example,
N.S.
Orzhekhovskaya also revealed a higher
rate of reduction in the number of
neurons in senile age and more stable
satellite glia in the aging process [8],
which is probably due to compensatory
mechanisms involving glial cells.
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Furthermore glial cells have a higher
RNA synthesis activity and higher
resilience as compared with neurons,
according to the other studies [11].
There is involving in the process
of aging of all body systems and
especially hormonal system that affects
the physiological state of the nervous
system. For example, the level of
testosterone that in elderly men
decreases in two or more times,
according to Janowsky J.S. and others,
influences on the behavior organization
[16], in particular on the activity of
interaction with the environment that is
directly related to the functional
significance of the superior parietal
region and cytoarchitectonic area 7.
There is only one morphometric
parameter of area 7 whose value
increased with aging – the density of
total glia. We found a significant
increase in its density in the elderly
group by 25%, however, in the next age
group, the density of total glia remains
approximately at the same level. This
trend is described in many articles
devoted to age-related changes of
cytoarchitectonic structure of the brain
[10, 13].
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