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Abstract

This article searches for biological urogenital tract
markers on the urothelium hyperfunction model in
systemic atherosclerosis. We revealed the main
parameters of pathological aging of urogenital tract.
We have obtained the data that the pathological
aging of urogenital tract is characterized by a
significant increase in the acetylcholine expression
from 0.52 to 0.82 cu, glutamate - from 0.53 to 0.83
cu, beta-1 transforming growth factor - from 0.452
to 0.497 ng/ml and a decrease in the levels of
optical expression area in serotonin urothelium -
from 0.43 to 0.36 cu and dopamine - from 0.42 to
0.35 cu. Within the framework of this article, we
have proved that the indicators of urothelium
expression of acetylcholine, glutamate, beta-1
transforming growth factor (an increase of their
expression indicates pathological aging), the
urothelium expression rates of serotonin and
dopamine (a decrease in their expression indicates
pathological aging) can be used as the biological
markers of the pathological aging of urogenital tract
on the combination model of urothelium
hyperfunction and systemic atherosclerosis.
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Introduction

In recent years, in connection with the development
of a preventive trend in preventive gerontology, an
increased attention is being paid to the search for
pathological aging biological markers. And the
development of preventive programs for men is of
increasing interest [1, 2].

Such condition as a hyperactive bladder is the most
significant gerontological problems in the incidence
of men (GAB) [3]. The emergence of GAB is a big
problem for men and leads to a decrease in social
and physical activity with a decrease in productivity
or a total refusal to work, forced restriction of
sexual contacts, loss of self-esteem. The risk of
developing a hyperactive bladder syndrome
increases with age. The age of over 60 years old,

where the GAB prevalence is maximal, is critical.
An increase in the GAB risk for men is due not
only to the age muscle disjunction, but also to the
prostate hyperplasia, the signs of which are more or
less present in about 50% of men aged 60 years old
[4, 5, 6].

The role of concomitant diseases with a neurogenic
and vascular component, such as diabetes mellitus,
cerebrovascular pathology, atherosclerosis of large
vessels, and others, which can cause or exacerbate
detrusor contractility disorders, is undoubted for the
GAB development in elderly patients. A special
place is occupied by systemic atherosclerosis,
diagnosed in 50-70% of cases of elderly people
with GAB [7, 8, 9]. According to many sources,
both GAB itself and GAB in combination with
systemic atherosclerosis is pathology typical for
men over 60 years old and is not an age norm and a
characteristic of normal aging. That is why the
presence of these conditions indicates the urogenital
tract pathological aging [10, 11, 12].

Thus, in connection with the above, a high practical
significance is the search for the pathological aging
biological markers, as well as the opportunity to
generalize and systematize the biological markers
of urogenital tract pathological aging.

Objective

To reveal the biological markers of urogenital tract
pathological aging on the model of urothelium
hyperfunction in systemic atherosclerosis.

Materials and Methods

The study included 278 people. 93 men of middle
age, 92 men of elderly age and 93 men of senile
age. The patients were divided into the following
groups:

a) three groups of men aged 53.6+2.7 years old
(middle age from 45 to 59 years old, n = 31),
67.8+2.3 years old (elderly age from 60 to 74 years
old, n = 30), 84.2+1.9 years old (senile age from 75
to 89 years old, n = 32) - without signs of
hyperactive bladder and systemic atherosclerosis;

b) three groups of men aged 54.7+2.3 years old
(middle age from 45 to 59 years old, n = 30),
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66.4+2.5 years old (elderly age from 60 to 74 years
old, n = 31),85.7+1.1 years old (senile age from 75
to 89 years old, n = 30) - with the signs of
hyperactive bladder and systemic atherosclerosis;

c) three groups of men aged 55.9+2.6 years old
(middle age from 45 to 59 years old, n = 32),
68.2+2.2 years old (elderly age from 60 to 74 years
old, n = 31),86.3+1.6 years old (senile age from 75
to 89 years old, n = 31) - with a combination of
hyperactive bladder and systemic atherosclerosis.

The GAB diagnosis was made in accordance with
the recommendations of the Terminology
Standardization Committee of the International
Continence Society (ICS). The leading pathology in
these patients from the cardiovascular system was
systemic atherosclerosis, which was diagnosed in
accordance with the WHO recommendations [13].

The immunocytochemical study is a method of
microscopic study of cells, which provides a
specific detection of signal molecule expression in
them. The immunohistochemical study was
performed according to a standard procedure. The
samples of urothelium biopsy specimens were
placed on coated slides (Sigma) with poly-L-lysine.
The primary and secondary antibodies - monoclonal
mouse anti-human antibodies - to various signaling
molecules were used for the immunocytochemical

studies. Visualization of the immunohistochemical
reaction was carried out using a complex of avidin
with biotinylated peroxidase (ABC-kit), followed
by the horseradish peroxidase appearance with
diaminobenzidine (Novocastra).

Statistical processing of the study materials was
carried out on the personal computer IBM PC (Intel
Pentium-111), Windows Millenuim with software
and Statistica for Windows Version 6.0 (StatSoft
Inc., USA) package.

Results and Discussion

Immunohistochemical study of the expression
level of urothelium receptors to signaling
molecules in men of different ages

We studied the expression level of the following
signaling urothelium molecules in men of different
ages in the course of thesis research: beta-1
transforming growth factor (expression level in the
lysate), acetylcholine, glutamate, serotonin,
dopamine (levels of optical expression area).

The data for studying the biological features of
expression of beta-1 transforming growth factor in
the biopsy urothelium specimens in men of
different ages are presented in Table 1.

Table 1: Biological Features of Expression of Beta-1 Transforming Growth Factor in Urothelium Cells in

Men of Different Ages

Nosological characteristics

The expression level of beta-1 transforming growth factor in the
lysate of urothelium cells in patients of different ages (ng/ml)

Middle age Elderly age Senile age
(n=93) (n=92) (n=93)
Without GAB and  systemic | 0.435+0.07 0.434+0.06 0.435+0.05
atherosclerosis
With GAB and systemic | 0.435+0.05 0.441+0.07"° 0.453+0.08™"#
atherosclerosis
The combination of GAB and | 0.452+0.09°% 0.478+0.08" .0 0.452+0.09°%°
systemic atherosclerosis

*p<0.05, difference in indicators between the groups of elderly and middle-aged patients;

**p<0.05, difference in indicators between the groups of senile and elderly patients;

#p<0.05, difference in indicators between the groups of senile and middle-aged patients;

°p<0.05, difference in indicators between the groups of patients with GAB and without pathology;

°p<0.05, difference in indicators between the groups of patients with GAB + atherosclerosis and with GAB.

The age-related biological features of expression of
beta-1 transforming growth factor in the biopsy
specimens of urothelium cells consisted in the fact
that healthy people had no changes in the
expression of beta-1 transforming growth factor (p>
0.05) with increasing age. A significant increase in
the expression of beta-1 transforming growth factor
was observed with increasing age (p <0.05) and
with increasing pathology severity (p <0.05) with

GAB without systemic atherosclerosis and GAB
with systemic atherosclerosis.

Data on the biological features of the optical area of
acetylcholine expression in urothelium cells in men
of different ages are presented in Table 2.

The obtained data testified that the age-related
biological features of the optical area of
acetylcholine expression in urothelial cells are
subject to the same regularities as the expression of
beta-1 transforming growth factor.
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Table 2: Biological Features of the Optical Area of Acetylcholine Expression in Urothelium Cells in Men
of Different Ages

The optical area of acetylcholine expression in patients of different
Nosological characteristics ages (cu)

Middle age Elderly age Senile age

(n=93) (n=92) (n=93)
Without GAB and systemic atherosclerosis 0.31+0.05 0.32+0.06 0.33+0.03
With GAB and systemic atherosclerosis 0.45+0.08° 0.5240.07*° 0.64+0.06™"#0
The combination of GAB and systemic | 0.52+0.07° 0.67+0.04"00 0.82+0.08™"#0.00
atherosclerosis

*p<0.05, difference in indicators between the groups of elderly and middle-aged patients;

**n<0.05, difference in indicators between the groups of senile and elderly patients;

#p<0.05, difference in indicators between the groups of senile and middle-aged patients;
°p<0.05, difference in indicators between the groups of patients with GAB and without pathology;
°°p<0.05, difference in indicators between the groups of patients with GAB + atherosclerosis and with GAB.

The biological features of the optical area of
glutamate expression in urothelium cells in men of

different ages obeyed the same regularities (Table
3).

Table 3: Biological Features of the Optical Area of Glutamate Expression in Urothelium Cells in Men of

Different Ages

The optical area of glutamate expression in patients of different ages
Nosological characteristics (cu)

Middle age Elderly age Senile age

(n=93) (n=92) (n=93)
Without GAB and systemic atherosclerosis 0.32+0.04 0.33+0.06 0.34+0.08
With GAB and systemic atherosclerosis 0.47+0.09° 0.57+0.08™° 0.69+0.09™#:0.00
The combination of GAB and systemic | 0.53+0.06%% 0.69+0.05*0.00 0.83+0.07""#0.00
atherosclerosis

*p<0.05, difference in indicators between the groups of elderly and middle-aged patients;

**p<0.05, difference in indicators between the groups of senile and elderly patients;

#p<0.05, difference in indicators between the groups of senile and middle-aged patients;
°p<0.05, difference in indicators between the groups of patients with GAB and without pathology;
°p<0.05, difference in indicators between the groups of patients with GAB + atherosclerosis and with GAB.

The next stage of our study was the study of optical

expression

with GAB

without  systemic

area of serotonin expression in urothelium cells in
men of different ages (Table 4). The age-related
biological features of serotonin expression
consisted in the fact that healthy people had no
significant changes in the optical area of serotonin
expression in urothelium cells with increasing age
(p> 0.05). It was observed a decrease in serotonin

atherosclerosis in comparison with people without
pathology (p <0.05), however no age differences
were revealed (p>0.05). But it was observed a
significant decrease in expression with increasing
age (p <0.05) and with increasing pathology
severity (p<0.05) with the combination of GAB and
systemic atherosclerosis.

Table 4: Biological Features of the Optical Area of Serotonin Expression in Urothelium Cells in Men of
Different Ages

The optical area of serotonin expression (cu)
Nosological characteristics
Middle age Elderly age Senile age
(n=93) (n=92) (n=93)
Without GAB and systemic | 0.56+0.07 0.55+0.04 0.54+0.05
atherosclerosis
With GAB and systemic atherosclerosis 0.50+0.04° 0.46+0.04° 0.44+0.07°
The combination of GAB and systemic | 0.43+0.050,% 0.40+0.040.00 0.36+0.06™"#0.00
atherosclerosis

*p<0.05, difference in indicators between the groups of elderly and middle-aged patients;

**p<0.05, difference in indicators between the groups of senile and elderly patients;

#p<0.05, difference in indicators between the groups of senile and middle-aged patients;
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°p<0.05, difference in indicators between the groups of patients with GAB and without pathology;
°on<0.05, difference in indicators between the groups of patients with GAB + atherosclerosis and with GAB.

Similar regularities have been revealed with respect
to the biological features of optical area of

dopamine expression in urothelium cells in men of
different ages (Table 5).

Table 5: Biological Features of the Optical Area of Dopamine Expression in Urothelium Cells in Men of
Different Ages

The optical area of dopamine expression (cu)
Nosological urothelium characteristics

Middle age Elderly age Senile age
(n=93) (n=92) (n=93)
Without GAB and systemic atherosclerosis 0.55+0.06 0.54+0.03 0.53+0.04
With GAB and systemic atherosclerosis 0.49+0.05° 0.45+0.06° 0.43+0.06°
The combination of GAB and systemic | 0.42+0.04°% 0.39+0.0300° 0.35+0.05™"#0.00
atherosclerosis

*p<0.05, difference in indicators between the groups of elderly and middle-aged patients;

**p<0.05, difference in indicators between the groups of senile and elderly patients;

#p<0.05, difference in indicators between the groups of senile and middle-aged patients;

°p<0.05, difference in indicators between the groups of patients with GAB and without pathology;

°°p<0.05, difference in indicators between the groups of patients with GAB + atherosclerosis and with GAB.

Thus, we have found that the urogenital tract
physiological aging is characterized by stable
expression levels of such urothelium signaling
molecules as acetylcholine, glutamate and beta-1
transforming growth factor.

The wurogenital tract pathological aging was
characterized by a significant increase in the
acetylcholine expression in uterine cells by 1.4
times, glutamate - by 1.6 times, beta-1 transforming

The normal expression
of dopamine and
serotonin (0.42-0.43)

No overactive bladder +
atherosclerosis = No
neuroendocrine
balance

45-59 age

growth factor - by 1.5 times and a decrease in
serotonin and dopamine levels - by 1.2 times.

This made it possible to conclude that the indices of
increased expression of acetylcholine, glutamate,
beta-1 transforming growth factor and decreased
urothelium indices of serotonin and dopamine
expression could be considered as biological
markers of the urogenital tract pathological

aging(Fig. 1).

Overactive bladder +
atherosclerosis = the
neuroendocrine balance

75-89 age

Low expression of
dopamine and serotonin
(0.35-0.36)

Fig. 1.Integral Risk of the Urogenital Tract Pathological Aging

Summary

1. The urogenital tract physiological aging is
characterized by stable expression indices of beta-1
transforming growth factor in the lysate of uterine
cells at an average level of 0.435 ng/ml, as well as
the absence of statistically significant fluctuations

in the optical density of expression of acetylcholine,
glutamate, serotonin and dopamine in urothelium.

2. The pathological aging of urogenital tract is
characterized by a significant increase in the
acetylcholine expression from 0.52 to 0.82 cu,
glutamate - from 053 to 0.83 cu, beta-1
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transforming growth factor - from 0.452 to 0.497
ng/ml and a decrease in the levels of optical
expression area in serotonin urothelium - from 0.43
to 0.36 cu and dopamine - from 0.42 to 0.35 cu.

3. The indicators of urothelium expression of
acetylcholine, glutamate, beta-1 transforming
growth factor (an increase of their expression
indicates pathological aging), the urothelium
expression rates of serotonin and dopamine (a
decrease in their expression indicates pathological
aging) can be used as the biological markers of the
pathological aging of urogenital tract on the
combination model of urothelium hyperfunction
and systemic atherosclerosis.
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