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Abstract. The article assesses spermogram of 904 clinically healthy men of
reproductive age, who are living in the industrial city of Zaporizhzhia (over a
ten-year period).

As a result of the study, only in 2022 — 2023 a number of pathological changes
in spermograms (dyskinesis, teratozoospermia, decrease in the percentage of motile
spermatozoa in the dynamic kinesisgram) were revealed, which is evidence of the
deterioration of the fertility of the ejaculate and caused by the presence of additional
psycho-emotional stress factors in these years.

Thus, psychoemotional factors play a leading role in the development of
reproductive disorders in men living in an industrial city, while the negative influence
of environmental factors is secondary and manifests itself only with sufficiently
powerful cumulative effects.

Key words: spermogram, regional indicators, male infertility, fertility.

Recently, reproductive impairment in men has acquired a special medical and
social significance [1, p. 8-17; 2, p. 227-230].

The most pressing issue is the change in semen indicators, as the causes of
male infertility, in conditions of pollution of a large industrial city, as evidenced by a

significant amount of scientific research, it is proved that the level of male fertility

57



varies depending on the level of pollution in the region [3, p. 114-121].

At the same time, many authors emphasize the effect of pronounced stress
(including psychological), as one of the leading factors that inhibit spermatogenesis,
which, apparently, is mediated by a number of hormonal changes [4, p. 284-291; 5,
p. 134-137].

Socio-political and economic events of recent years in Ukraine are taking place
against the backdrop of a protracted armed conflict, and as a result, the vast majority
of both the participants in armed conflicts and civilians in the South-Eastern part of
Ukraine (including Zaporizhzhya region) are under the psychotraumatic influence of
stress, that leads to the so-called post-traumatic stress disorders [6, p. 173-177].
These violations are accompanied not only by social and psychological maladaptation
but also lead to the development of a few borderline disorders and psychosomatic
diseases. To date, the problems of disrupting the health of participants in wars and
local conflicts in the form of borderline disorders and psychosomatic diseases have
been studied sufficiently, while the influence of psycho-emotional stress on the male
reproductive system remains poorly studied [7, p. 84-86].

In this regard, the study was aimed at identifying changes in the main
indicators of ejaculate in clinically healthy men of reproductive age living in the
conditions of the Zaporizhzhya region and analyze the severity of these changes over
10 years.

Materials and methods

The analysis of the main indicators of the ejaculate was carried out over a
10-year period (from 2014 to 2023). 904 men aged 21 to 42 years who did not
complain about the dysfunction of the reproductive system were examined and were
examined in connection with the planning of childbirth.

Semen analysis was performed over standard technique recommended by
WHO [8].

During this ten-year period, statistical processing of the main indicators of the
spermogram for each year and a statistical analysis of the comparative indicators in

relation to the previous year were carried out.
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Results of the study

As a result of the study, regional indicators of male spermograms in the
Zaporizhzhya region over a ten-year period were studied, based on which one can
judge the dynamics of changes in the fertile properties of the ejaculate.

When analyzing the dynamics of changes in the volume, the pH and of the
ejaculate viscosity no statistically significant changes over the indicated years were
revealed.

Analysis of sperm motility and the changes in the percentage of active
spermatozoa showed that the fluctuations of this indicator from 2014 to 2021 ranged
from 65-70%, which corresponded to the standards recommended by WHO. In
2021 — 2022 there was a slight decrease in the number of actively mobile forms (on
average by 5,5 % and 7,7 % compared to the previous year and 2014). In 2023, the
number of active spermatozoa sharply decreased: relative to 2022, on average — by
26,5 % (P<0,01), compared to 2014 — on average by 41,5 % (P <0,01).

Determination of the percentage of immobile sperm showed a statistically
significant increase, starting from 2015. At the same time, general motility (the sum
of active and not mobile forms) complied with WHO standards. The study showed
that from 2014 to 2023 the number of immobile spermatozoa ranged from 10,5 to
13 %. In 2023, there was a statistically significant (P<0,01) increase in the number of
fixed spermatozoa by 1,5 times compared with 2021 and 1,9 times compared with
2014.

The study of changes in the number of spermatozoa, both in 1 ml of ejaculate
and in the total spermatozoa amount in ejaculate, showed that throughout the entire
study period, these indicators were stably at a high level, significantly exceeding the
standards recommended by WHO experts.

Determination of the percentage of morphologically normal spermatozoa in
stained preparations showed that from 2014 to 2015 their number ranged from 77,5 to
80 %, averaging 79,2 %. In 2022 — 2023 morphologically normal spermatozoa
averaged 63,7 %, which was 20 % lower than in the period 2014 — 2021, but

corresponded to the standards recommended by WHO experts. Evaluation of
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morphologically altered spermatozoa, respectively, showed that from 2014 to 2021
their percentage ranged from 20 to 22,5 %. While in 2022 - 2023 there was a
statistically significant increase in the number of morphologically modified
spermatozoa.

Analysis of the percentage of sperm with multiple defects showed that from
2014 to 2020 isolated forms in rare fields of view were identified. In 2022 — 2023 the
number of spermatozoa with multiple defects ranged from 2 % to 7 %. The index of
teratozoospermia was 1,1 — 1,27, which indicates the deterioration of the fertile
properties of the ejaculate.

The tendency to a decrease in the fertile properties of the ejaculate of men of
reproductive age in the Zaporizhzhya region, observed in 2022-2023, manifested as a
decrease in the number of spermatozoa, an increase in the number of morphologically
changed, against the background of a decrease in morphologically normal
spermatozoa and a tendency to a decrease in the percentage of motility forms. This is
apparently due to the fact that, starting from 2022, in addition to the negative
influence of environmental factors, emotional stress has joined, lenny the existence of
an armed conflict in the Ukraine.

Thus, given the identified quantitative changes in semen parameters in men
who do not have a dysfunction of the reproductive system at the time of the survey,
only in the years mentioned above, it can be assumed that emotional factors play a
key role in the development of disorders of the male reproductive function
[9, p. 126-140; 10, p. 373-382].

Conclusions

1. During the study, changes were identified in a number of spermogram
indices, which are different in variability and indicate a tendency to a decrease in the
fertile properties of the ejaculate.

2. A number of pathological changes in spermograms (dyskinesis,
teratozoospermia, decrease in the percentage of motile spermatozoa in the dynamic
kinesisgram) were determined in 2022-2013, which indicated a deterioration in the

fertile properties of the ejaculate and, obviously, caused by the action of negative
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emotional factors.

3. The data obtained are recommended for use as reference values in the
analysis of fertility rates in men of Zaporizhzhya region in diagnostic centers and
family planning centers.
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