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ABSTRACT

In this study we investigated cortisol, dehydroepiandrosterone sulfate and testosterone concentrations in the serum blood of healthy young
(up to 40 years old) and mature (over 40 years old) men, and whose professional activities are either office-based or of an extreme emergency
nature. We revealed a significant age-dependent decrease in hormonal parameters in those working in office conditions. In the group of men whose
professional activity is of an extreme emergency nature, significant age-dependent changes in hormonal parameters were not found. Comparison
of men of different working conditions showed significant changes in all three studied hormones only in the second age group (over 40 years old).
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Introduction. The endocrine system
plays a key role in the regulation of the
compensatory response mechanisms to
extreme factors affecting the organism.
The hypothalamic-pituitary-adrenal sys-
tem is equally important in the develop-
ment of stress reactions [7, 8, 16]. The
active substances of this system (gluco-
corticoids) activate the processes of long-
term adaptation in the organism. Exces-
sive, prolonged exposure to damaging
factors results in desadaptive disorders.

Thus, a persistent increase in corti-
sol concentration under stress causes
various physiological, cognitive, and
behavioral changes that are crucial for
successful adaptation [5, 11]. The endog-
enous steroid dehydroepiandrosterone
(DHEA) has an antiglucocorticoid activity.
The buffer form of DHEA (dehydroepi-
androsterone sulfate - DHEAS) at certain
concentrations prevents the development
of psychological disability and stress-in-
duced diseases [14]. However, other sys-
tems of endocrine regulation (gonadal,
thyroid) play a significant role in the main-
tenance of adaptive responses induced
by stress [4, 9]. Extreme factors induce
changes in the ratios of sex hormone
concentrations result in enhanced cata-
bolic processes [10]. Given the role of the
endocrine system in the implementation
of the stress response, one might expect
significant changes in the endocrine sys-
tem in people whose professional activity
is closely associated with exposure to ex-
treme stressors. In particular, a distinctive
feature of the service of the employees
of the Ministry of the Russian Federation
for Civil Defense, Emergencies and Elim-

ination of Disaster Consequences is the
presence of a large number of stress fac-
tors, emotional stress and constant deal-
ing with danger — i.e. with life-threatening
situations for themselves as well as for
others. These circumstances in most cas-
es have a negative impact on the health
of those performing operational tasks and
create conditions for the development of
occupational stress [12].

In this regard, it is important to assess

the functional state of people whose pro-
fessional activity is of an extreme and
stressful nature. The purpose of this
study was a comparative investigation
of the stress hormones concentrations
in men whose professional activities are
office-based or of an extreme emergency
nature.

Materials and methods of the re-
search. The study was carried out in
accordance with the Code of Ethics of
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Concentration of cortisol, DHEAS, and testosterone in healthy male employees
of EMERCOM,
Me (25%Q-75%Q)
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the World Medical Association estab-
lished for experiments involving humans
(Declaration of Helsinki, revised in 2013
(World Medical Association, 2013)). Each
person provided written informed con-
sent after the study was approved by the
Local Bioethics Committee of the Mental
Health Research Institute in Tomsk. The
total sample comprised 191 healthy men
aged 19 - 60 years. Of these 47 were
employees of higher educational and re-
search institutions, so called office work-
ers (the first group) and the second group
consisted of 144 men, whose profession-
al activity is of extreme emergency nature
(employees of the EMERCOM of Russia
in Tomsk region). Exclusion criteria were
the presence of any mental disorders and
somatic pathology in the acute stage.

Hormonal status was studied taking
into account the age factor. According
to previous research, the DHEAS and
testosterone concentrations increase up
to 40 years old, and decrease after 40
years old. For these reasons we divided
the subjects into 2 age groups: of young
(up to 40 years old) and mature age (over
40 years old) (Alcor Bio, product catalog
2018).

The material for the study was blood
serum. Blood samples from all examined
individuals were drawn after an 8-h over-
night fast into tubes with a clot activator
(CAT) to isolate the serum (BD Vacutain-
er).

The cortisol, dehydroepiandrosterone
sulfate (DHEAS) and testosterone con-
centrations were measured in serum by
enzyme immunoassay (ELISA) using re-
agent kits from AlcorBio. Reactions were
carried out according to the manufactur-
er's instructions with the obligatory con-
trol of the standard positive and negative
samples included in the test systems.
The ELISA results were evaluated on the
Epoch BioTek Instruments (USA) auto-
matic microplate spectrophotometer at a
wavelength of 450 nm.

Statistical analysis was carried out us-
ing the SPSS 22.0 for Windows software
package. The normality of the distribution
of the values of the variables was checked
by the Kolmogorov-Smirnov criterion.
Data were expressed as medians, upper
and lower quartiles. The statistical signifi-
cance of differences between groups was
determined by Mann-Whitney criteria (for
two independent samples). Differences
were considered significant at p <0.05.
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Table 3

Concentration of cortisol, DHEAS, and testosterone in healthy men over 40 years old
whose professional activities are either office-based or of an extreme emergency nature,
Me (25%Q-75%Q)

Hormone Healthy male office Ie{rrelallt(l)lyeg;a(l)ef P no xpureputo
workers El\}[)E}%ICOM Manna-YutHu
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DHEAS (ug/ml) (1.37-2.24) (1.69-2.91) P=0.05
Testosterone 11.53 18.66 P=0.02
(nmole/T) (9.39-16.3) (12.55-21.56) ’

* - p <0.05 statistically significant by Mann-Whitney criteria

Results and discussion. Our study
showed significant age dependent
changes of hormonal levels in male office
workers. In this group the cortisol con-
centration was statistically lower in men
aged 40 years or more compared to men
younger than 40 years old (p = 0.048)
(Table 1). DHEAS concentrations in the
mature age group were significantly low-
er compared to the young age group (p =
0.03). The testosterone level in male of-
fice workers also decreased significantly
with age (p = 0.03).

Another pattern was observed in the
employees of EMERCOM of Russia in
the Tomsk region. We did not find any
age-dependent significant differences
in the concentrations of the studied hor-
mones in men whose professional activity
is of an extreme emergency nature (Table
2). Though the cortisol concentration was
slightly higher in men over 40 years old in
comparison to those under 40 years old,
the difference did not reach statistical sig-
nificance (p = 0.176).

The lack of significant changes in en-
docrine indices in different age groups
among employees of extreme emer-
gency professions is probably related to
the main physiological functions of the
studied hormones. Cortisol is the main
adaptive hormone that mediates the
physiological response of the organism to
various extreme factors [5]. Its increase
under conditions of prolonged and re-
peated stress provides optimal adaptive
changes of the body. According to previ-
ous research, changes in the level of cor-
tisol and testosterone in law enforcement

officers and rescuers are associated with
the level of professional stress and length
of work, which is associated with distur-
bances of the pituitary regulation [1-3].

The comparative analysis of groups of
men under the age of 40 whose profes-
sional activity is of an office or extreme
emergency nature did not reveal any sig-
nificant differences.

Significant changes in all three stud-
ied hormones were observed when re-
sults from the two groups of men aged 40
years or more were analyzed. In the older
age group, cortisol (p = 0.017), DHEAS
(p = 0.048) and testosterone (p = 0.02)
were significantly higher in employees
of EMERCOM of Russia in the Tomsk
region compared with the office workers
(Table. 3).

Such age-related features of hormo-
nal regulation in men whose profession-
al activity is of an extremely stressful
nature can be explained by the theory
of allostasis. With age, the mechanisms
and driving forces of mental develop-
ment change, primarily due to changes
in the brain's energy and neurodynamic
parameters of mental activity in the form
of a shift in the balance of neurodynamic
parameters of mental activity towards the
predominance of inhibitory processes [6].
As a result, hormonal changes those are
protective when young (allostasis) be-
come non-adaptive later. Allostatic stress,
manifested in over-activation of regulato-
ry systems, with age makes a person less
able to additionally respond to adaptive
stress, which leads to vulnerability, and
not to sustainability [13, 15]. Another ex-
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planation could be quite opposite. Em-
ployees of EMERCOM are actually fitter
with more physical activity than the more
sedentary office workers. Changes with
time in office workers might be seen as
age-related deterioration which is not
seen in the group of rescuers.

Conclusion

1. In the group of healthy men whose
professional activity is office based, a sig-
nificant decrease in the concentration of
cortisol, DHEAS and testosterone in the
blood serum with age was found.

2. In the group of healthy men whose
professional activity is of an extreme
emergency nature, there were no sig-
nificant age dependent changes in the
concentration of the blood serum cortisol,
DHEAS, and testosterone.

3. A comparative analysis in groups
of men aged 40 years and more showed
significantly higher concentrations of cor-
tisol, DHEAS, and testosterone in the
blood serum of men whose professional
activity takes place in extreme emergen-
cy conditions compared to men whose
professional activity is of an office nature.
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PEROXIDATION INTENSITY IN YAKUTIA

RESIDENTS IN ZONES

WITH A HIGH RATE OF ONCOLOGICAL

MORBIDITY

ABSTRACT

In order to study the peculiarities of free-radical processes in the organism of residents of the Republic of Sakha (Yakutia) living in areas with
a high oncological diseases index, some indicators of lipid peroxidation and antioxidant system have been determined. We surveyed 75 rural
residents of the Lensky district of the southern zone (high oncological diseases) and 88 rural residents of the Anabarsky district of the Arctic zone
(growth of liver cancer) were examined. The intensification of lipid peroxidation in residents of the southern zone, especially in non-indigenous
women, has been established. In the non-indigenous population, the intensification of free-radical processes causes the activation of low molecular
weight antioxidants, and the indigenous population activates the enzymatic link of the antioxidant system. The reduced activity of antioxidant
protection indicators was also noted in non-indigenous women, which puts them at risk of developing oxidative stress, as one of the main factors
in the development of pre-pathologies and pathologies, including tumors.

Keywords: lipid peroxidation, antioxidant protection, disadaptation, cancer incidence.

Introduction. The severity of environ-
mental stress can be determined by indi-
cators of the increase in mortality of the
working age population in a specific area
[3]. According to the Ministry of Health
of the Republic of Sakha (Yakutia), in
the structure of causes of mortality, neo-
plasms rank third (15%) after circulatory
system diseases and external causes of
death. In 2018, the death rate from neo-
plasms increased by 4.4% and amount-
ed to 143.1 per 100 thousand population
(2017 - 137.5) [2]. Under the conditions
of increasing anthropogenic and techno-
genic environmental pollution, the growth
of environmentally caused diseases can
be considered as a result of a decrease
in the adaptive reserves of the body. One
of the important factors in the impairment
of adaptation and the development of
many diseases is the activation of lipid
peroxidation processes with impairments
in the prooxidant-antioxidant system [5,

6]. Therefore, the assessment of the
state of lipid peroxidation and antioxidant
protection of the organism of the popula-
tion living in areas with a high incidence
of tumors, is an important task to find the
reasons underlying the growth of cancer
and the adoption of appropriate preven-
tive measures.

The aim of the study was to identify
and compare the features of free-radi-
cal processes in the inhabitants of the
Southern and Arctic zone of the Republic
Sakha (Yakutia) with a high rate of onco-
logical morbidity.

Material and research methods. We
carried out the determination of indica-
tors of POL-AQOS in a sample of 75 rural
residents of the Southern zone RS (Ya),
where a high oncological morbidity rate
is registered (Lensky district). The aver-
age age of the investigated was 46.1 +
0.25 years. In the Arctic zone, where the
number of liver, respiratory organs, lym-

phatic and hematopoietic tissues cancer
is growing, the sample was 88 rural res-
idents (Anabarsky district), the average
age was 44.1 + 0.34 years. The intensi-
ty of free radical oxidation of lipids was
determined spectrophotometrically by
the accumulation of malonic dialdehyde
(MDA) [8]. The antioxidant defense indi-
cators of the body were determined by
the total content of low molecular weight
antioxidants (LMWA) [7], catalase (Kat)
[4].

Statistical data processing was per-
formed using the SPSS Statistics 17.0
applied statistical software package.
Standard methods of variation statis-
tics were used: calculation of averages,
standard errors, medians, 95% confi-
dence interval. The data in the tables are
presented as M £ m, where M is the av-
erage, m is the average error. The signif-
icance of differences between the mean
values was assessed using Student's t
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