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INDICATORS OF THE CARDIOVASCULAR
SYSTEM IN THE CAUCASIAN RESIDENTS
OF MAGADAN REGION DEPENDING

ON THE TERM OF RESIDING UNDER
CONDITIONS OF RUSSIA’ NORTHEAST

ABSTRACT

The climatic conditions of the North have been forcing the human body to use additional social and biological means of protection against
the adverse effects of environmental factors. It should be noted that, first of all, the cardiorespiratory system undergoes the influence of these
abiotic factors. In this regard, the purpose of the research was to study and identify the characteristics of the cardiovascular system in young male
residents of Magadan Region who differ in terms of residence in the northeast of Russia. 1632 young male subjects aged 17 to 21 and permanently
residing in the city of Magadan, were examined in 2005-2017 using standard methods for determining cardiovascular parameters. Depending on
the length of residing in the region all the subjects were divided into 4 groups. They represented three generations as well as migrant Caucasians
who were not born in Magadan Region but came there from the central regions of the country. Residents of the northeast of Russia with short
periods of residence in the North demonstrated a state of stress in the cardiovascular system manifested by an increase in systolic pressure, total
peripheral vascular resistance, heart rate, and a decrease in the blood stroke volume. At the same time, the representatives of the 3rd generation
had better functioning of the system. They were significantly lower in blood pressure (both systolic and diastolic) and the heart rate. In addition, the
subjects of this group had minimal cardiac output, which indicated a more economical functioning of the cardiovascular system in the conditions

of the northeast of Russia.

Keywords: cardiovascular system, generations of residence in the North, adaptive changes

The territory of Magadan Region that
is located in the northeast of Russia
(59.33 northern latitude) belongs to the
subarctic region (55-66.5 north latitude)
according to modern concepts of circum-
polar regions [20]. Circumpolar regions
create a unique set of negative environ-
mental factors affecting humans, includ-
ing prolonged and severe cold stress with
negative monthly temperatures, which in
some regions may drop to -40C° [20].
Living in the conditions of the northeast of
Russia can be considered as life with ad-
ditional functional tension. So the climatic
characteristics of the North are defined
by researchers as uncomfortable, severe
[1], and even extreme [12] as they make
significant demands to the human body,
forcing it to use additional social and bio-
logical means of protection against unfa-
vorable environmental factors [18].

The physiological mechanisms of ad-
aptation changes in the cardiovascular
system under northern conditions have
been studied fairly well and are pre-
sented in numerous works [3, 4, 7, 19].
The results of such studies are aimed at
creating the conditions for maintaining
health and increasing the life expectancy
of people living and working in the arc-
tic and subarctic climatic zones under

unfavorable natural conditions [4]. At the
same time, much less attention is paid to
the study of adaptive rearrangements in
the activity of the cardiovascular system
in different periods of residence under
the northern conditions.

The circulatory system serves as a
marker of the nature of the adaptation
processes in the body and is one of the
first to reflect a state of stress, exhaus-
tion, and pathology [10]. Acute exposure
to cold is associated with a decrease in
peripheral blood flow and an increase
in metabolic heat production to main-
tain body temperature. The vasomotor
response of the cardiovascular system
is mediated by sympathetic activation
directed toward peripheral vasoconstric-
tion which results in the body heat loss
decrease at the expense of a decrease
in peripheral blood flow [16]. This is a
necessary term for the functioning of the
cardiovascular system since peripheral
cold stress due to sympathetically con-
trolled vasoconstriction increases arterial
pressure by increasing the peripheral re-
sistance [17]. Of note that chronic vaso-
constriction leads to the development of
hypertension [15]. At the end of the 20th
and beginning of the 21st centuries, the
identification and study of the mecha-

nisms of the development of early stages
of hypertension, called “near-disease”
or “prehypertension” became of special
relevance. This condition is more often
demonstrated by young men [14; 22]. Ac-
cording to the authors, one of the preno-
sological conditions is the so-called “high
normal pressure” of 130-139 / 85-89 mm
Hg [23].

Based on the above, the purpose of
this work was to study the cardiovascular
system in young residents of Magadan
region differing in terms of residence in
Russia’ northeast.

Materials and methods. By random
sampling, 1,632 young men aged 17 to
21, permanent residents of the Magadan
Region, were examined. Depending on
the term of residence in the territory of
Magadan Region all the examinees were
divided into 4 groups. The | group (n =
62) included migrant-Caucasians moved
here from the central regions of the coun-
try and characterized by a short period of
residence in the North (average 7.1 £ 1.3
years). We designated this group as the
“zero generation”. The Il group included
those born in Magadan Region in the 1st
generation from among Caucasians but
whose parents were migrants (n = 924).
The Il group included young people born
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in the region in the second generation (n
= 580) whose parents were born in the
territory of Magadan region in the 1st
generation. And the IV group are the sub-
jects with the longest term of residence in
Magadan region, which are representa-
tives of the population that is just start-
ing to form (due to the “relative youth” of
our region). They are young males of the
third generation (n = 66) whose parents
belong to the representatives of the 2nd
generation. All studies were conducted
between 2005 and 2017.

Characteristics of the cardiovascular
system were determined using an auto-
matic blood pressure tester Nessei DS-
1862 (Japan). The systolic (BP;, mmHg)
and diastolic (BP,, mmHg) values of ar-
terial pressure were measured at rest as
well as the heart rate (HR, bpm). In ad-
dition, the Starr stroke volume (SV, mL),
cardiac output (CO, L/min) and the total
peripheral vascular resistance (TPVR,
dyne? s cm®) were calculated [11].

Results and discussion. The pa-
rameters of the cardiovascular system
in young men with different degrees of
adaptation to the conditions of Russia’s
northeast are presented in the table. Our
study has found the young male subjects
of the Oth generation to be very close
to the upper limit of the normal systolic
blood pressure. These values reflected
high normal blood pressure [21] and sig-
nificantly exceeded the indices typical for
residents of the central part of the coun-
try and the European North [2, 9, 13].
We have concluded before that, modern
young male Caucasians of Magadan re-
gion are oriented towards hypertensive
values in their blood pressure [6]. The
reaction of the cardiovascular system
in individuals with the shortest period of
adaptation to the conditions of the north-
east of Russia was due to the increased
systolic blood pressure. We assumed the
latter to be a compensatory mechanism
under the action of low ambient tempera-
tures. It should be noted that the young
male residents among the representa-
tives of the third generation character-
ized by the longest period of residence
in the Northern conditions demonstrated

the lowest indices of the arterial pressure
against the backdrop of the lowest values
of the total peripheral resistance of the
vessels.

Statistically higher heart rate indices
were observed in groups of young men of
the Oth, 1st, and 2nd generation, relative
to their age mates from among the rep-
resentatives of the 3rd generation. It is
known that a faster heart rate is potential-
ly unfavorable for the optimal circulatory
state, in particular, due to the shortening
of the period of the diastolic phase and
the increased tension with respect to the
cardiac output (CO) which is metaboli-
cally much more expensive for the body,
requires a significant increase in oxygen
intake [5], and indirectly may indicate a
reduced effectiveness in the work of the
cardiovascular system. Cardiac output
is an extremely important variable in
the cardiovascular system which is con-
stantly regulated so that the this system
can satisfy the gas transporting needs of
the organism at particular time, and the
higher the potential energy expenditure
of the organism, the more pronounced
the proportional increase in CO. From
this position, the lower values of this indi-
cator in the group of young men, the rep-
resentatives of the third generation who
are most adapted to the abiotic factors
of the North, have become clear, which
is consistent with the principle of econo-
mizing the energy functions of the or-
ganism in conditions of extreme climatic
characteristics. In the series from the Oth
generation to the 3rd generation, a sig-
nificant dynamics of the increase in the
blood stroke volume was noted, which re-
flects the effective provision of the blood
cardiac output circulation due to the high
value of the stroke volume against the
significantly lower values of heart rate in
the young male subjects of the 3rd gen-
eration.

Conclusion. The analysis has shown,
that Russia’ northeast subjects with short
periods of residence in the North have
been experiencing the state of stress in
the cardiovascular system manifested
by an increase in systolic pressure, to-
tal peripheral vascular resistance, heart

rate, and a decrease in the blood stroke
volume. At the same time, the represen-
tatives of the 3rd generation have dem-
onstrated more optimal parameters in the
work of the system, which is seen in sig-
nificantly lower values of the arterial pres-
sure (both systolic and diastolic), and the
heart rate. In addition, the subjects of this
group have had minimal blood cardiac
output, which indicates a more economi-
cal functioning of the cardiovascular sys-
tem under Russia’ northeast conditions
and characterizes the strategic orienta-
tion of adaptive rearrangements associ-
ated with the body functional systems’
energy minimization under the cold fac-
tor, which is well shown in animal studies
[8]. In this regard, the direction of chang-
es in the circulatory system has become
reasonable. The tension of the system
functioning in migrants proved to be sig-
nificantly higher than that of representa-
tives of the 1st and the subsequent gen-
erations. At the same time, the vector of
functional physiological rearrangements
among migrants and different genera-
tions of the north born Caucasians allows
us to state that in the current conditions,
a new population is forming in the north-
east of Russia which we have designated
as rooted individuals.
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