be restored.

Conclusion. Thus, the results of the
SEM study obtained by us indicate that
the forms of erythrocytes in persons who
died from various causes differ, namely,
during overcooling - erythrocytes take
echinocytic form, and when wounded
- acanthocytic. This fact gives us the
opportunity to assume that the process
of dying during hypothermia has its own
characteristics. It is necessary to further
in-depth study of this pathology at the
molecular-cellular level to find solutions
to restore the body’s vital activity in the
first days after death from hypothermia.
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G.A. Usenko, D.V. Vasendin, A.G. Usenko

GAMMA BACKGROUND ENVIRONMENT
DURING MAGNETIC STORMS AND THE
CONTENTS OF SODIUM AND POTASSIUM
IN ERYTHROCYTES IN PATIENTS WITH
ARTERIAL HYPERTENSION DEPENDING
ON THE TEMPERAMENT AND
ANTIHYPERTENSIVE THERAPY

ABSTRACT

Arterial hypertension is one of the major independent risk factors for complications of cardiovascular diseases, stroke, myocardial infarction,
acute and chronic heart failure. In the structure of cardiovascular diseases arterial hypertension occupies the first position in disability and mortal-
ity of the working population. In recent years, this contributes to the growth of psycho-emotional stress, anxiety and depression. Periods of sharp
changes heliometeofactors also combined with an increase in the proportion of individuals with complications of hypertension.

Thus, in the period of magnetic storms, there was an increase in gamma radiation power (within the regional norm), an increase in the degree
of psycho-emotional stress and a change in the concentration of electrolytes in the blood of both healthy and persons with cardiovascular disease.
The aim of the study was to establish the relationship between the dynamics of y-background of the environment during magnetic storms and
the content of potassium and sodium in red blood cells in patients with hypertension with different temperament and anxiety, taking options for
antihypertensive therapy: targeted and not targeted (empirical) on the blockade of psychosomatic characteristics of patients, as well as to deter-
mine the most effective treatment option. The prevailing temperament — choleric, sanguine, phlegmatic and melancholy — was determined using
the psychological test of John Eysenck and A. Belov, the presence and severity of depression — Je. Ahmetzhanov psychological tests. Potassium
and sodium content in erythrocytes was determined by ion-selective method. The gamma background of the medium was measured using the

dosimeter «Master».
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It was found that the decrease in the activity of the sympathetic Department of the autonomic nervous system and the hypothalamic-pituitary-
adrenal system (cortisol), and the increase in the activity of the renin-angiotensin-aldosterone system (aldosterone) in the temperamental series of
choleric — sanguine — phlegmatic — melancholy was combined with a decrease in the level of oxygen utilization by tissues and potassium content
in erythrocytes and an increase in sodium content in both healthy and patients. Compared with the empirical version of antihypertensive therapy,
against the background of a targeted treatment option, the period of return of the values of the studied parameters, the level of oxygen utilization by
tissues, the content of potassium and sodium in erythrocytes, as well as the degree of reaction of the body (according to the correlation analysis)
were practically the same as in healthy individuals of the corresponding temperament, which indicates in favor of a higher efficiency of the treatment
option targeted at the relief of psychosomatic features of the patient.

Keywords: hypertension, solar activity, y-background, erythrocytes, potassium, sodium, correlation.

Introduction. Arterial hypertension
(AH) is one of the major independent risk
factors for development of complications
of cardiovascular diseases [11, 13, 14].
Psychoemotional tension, anxiety and
depression contribute to an increase in
the proportion of people with AH compli-
cations in the modern world [1, 11]. The
course of AH is closely related to sodium
accumulation and potassium decrease
in blood [13,14]. Periods of increased
solar activity (SA) are also combined
with changes in the electrolyte composi-
tion, rheological properties of blood and
an increase in the proportion of persons
with complications of hypertension [4, 5,
6, 16]. Studies have shown that mag-
netic storms (MS), as a consequence of
changes in CA, are combined with chang-
es in the concentration of electrolytes, as
well as the trace element composition of
blood (potassium, sodium, magnesium)
in healthy and hypertensive patients [4,
5, 16]. However, no studies have been
found on the relationship between the
y-background of the external environ-
ment in the MS period and the potassium
and sodium content in erythrocytes (Er)
in people taking different variants of anti-
hypertensive therapy (AHT).

Material and methods of research.
In the period from 1995 to 2017, 848
engineering and technical workers of
men aged 44-62 years (average 54+1,8
years) were examined in the polyclinic,
who were diagnosed with stage Il hy-
pertension (GB-Il, degree 2, risk 3) in
the cardiology Department. The disease
duration averaged 11,6+1,4 years. The
presence of essential hypertension was
determined by the criteria set out in [13,
14]. 422 healthy men, compatible on the
main anthropo-social indicators, served
as control. The prevailing temperament —
choleric (Ch) sanguine (Sg), phlegmatic
(Ph) and melancholic (M) was measured
using a psychological test [15] by 3 times
testing before treatment (0) and after 3,
6, 9 and 12 months of AHT. The magni-
tude of reactive and personal anxiety was
determined by [17]. Persons who scored
32,0+0,6 points, to high-anxiety (HA)
from 42,8 £0,4 points and above are re-
ferred to low-anxiety (LA).

The contents of potassium and so-
dium (mmol/l) in er were determined by
ion-selective method on the apparatus
“RAPIDLAB-865" (Bayer, UK) [8].

To determine the coefficient of utiliza-
tion of oxygen by tissues (CUOT, %) ac-
count for the voltage of the oxygen (O,)
in the blood (venous and venous arteri-
alization) (pO,, mm Hg. art.) according to
the approved and approved procedure
[8], as well as saturation (saturation) of
hemoglobin (Hb) with oxygen (Sa0,,%),
which was determined using the blood
gas analyzer “STAT PROFILE. pHOx".
The content of Hb (g/l) was determined
by hemoglobincyanide method on the
device CFC-2 [8]. The content of O, in
the blood (Ca0,) was calculated with the
formula:

Ca0, = 1.34 x Hb x 8a0, /100 + pO,,
mm Hg. art. x 0.0031,

where CaO, — oxygen content in the
blood (in 1 ml per 100 ml); 1,34 — Hufner
constant; Hb — hemoglobin content in the
blood (in g per 100 ml); Sa0,,% — satura-
tion of Hb with oxygen (in %); pO, — oxy-
gen tension in the blood (in mm Hg. art.);
0,0031 — the coefficient of oxygen solubil-
ity according to Bunsen [8].

Blood sampling was performed from
the cubital vein (in dry test tube without
preservative) in the morning, fasting, be-
fore treatment. The calibration curve was
obtained by measuring the optical den-
sity of standard sodium nitrate solutions
with a concentration of 5 to 320 umol. All
studies were conducted from 8.00 am to
10.00 am, on an empty stomach, before
taking AHT.

Features of antihypertensive ther-
apy. According to the method of Je.R.
Akhmetzhanov [2] mild depression was
observed only in high-anxiety phlegmat-
ics (HA/Ph) and melancholy (HA/M).
According to the conclusion of psycho-
neurologists they did not need inpatient
treatment. Perfectionism choleric (HA/
Ch) and sanguine (HA/Sg) received an-
xiolytic that 96% sibazon 2.5 mg in the
morning and at night and HA/Ph and
HA/M antidepressant that 96% coaxil
12.5 mg in the morning and at night (in
4% of cases the zoloft at 25 mg/day),
except lowanxiety individuals [12]. Stud-

ies conducted by us using the criteria
set out in [3] showed the prevalence of
sympathetic (SNS) Department of the
autonomic nervous system (ANS) and
hypothalamic-pituitary-adrenal  system
(GGNS, cortisol) in Ch and Sg, and para-
sympathetic (PSNS) Department of ANS
with predominant activity of the renin-
angiotensin-aldosterone system (RAAS,
aldosterone) in Ph and M persons. Based
on the differences above, AHT included
drugs that have been approved by order
No. 254 of the health Ministry of Rus-
sia dated 22.11.2004 «On approval of
the standard of care for patients with
arterial hypertension» [7, 12]: selective
beta-adrenoblockers (3-AB), angiotensin
converting enzyme inhibitors (aceis), diu-
retics (hydrochlorothiazide), cardiomag-
nyl. From -AB patients in 96% of cases
received metoprolol 200 mg/day (4% of
its analogues), and LA/Ch and LA/Sg 100
mg/day) and hydrochlorothiazide: HA/Ch
and HA/Sg 25 mg/day, and LA 12,5 mg/
day. Of aceis patients in 96% of cases
took enalapril 20 mg/day (in 4% of cases
its analogues) + veroshpiron 100-200
mg/day (in 75% of cases), rarely (25%)
and hydrochlorothiazide 25 mg/day, be-
cause the content of potassium in the
blood have been lower than those of Ch
and Sg. LA/Ph and LA/M were adminis-
tered enalapril 10 mg/day + hydrochlo-
rothiazide (hydrochlorothiazide) — 12,5
mg/day. All patients received Panangin
2 tab./day and cardiomagnyl on 1 tab./
day. Since Ch and Sg patients differed
from Ph and M patients PSNS Depart-
ment of VNS, as well as the activity of the
hypothalamic-pituitary-adrenal  system
(GGNS cortisol), they were prescribed in
96% of cases of 3-AB + hypothyazid. Pa-
tients with phlegmatics and melancholy
differed from h and with the prevalence
of PSNS of the VNS Department and
the predominant activity of the renin-
angiotensin-aldosterone system (RAAS
by aldosterone). In this regard, the latter
was appointed in 96% of cases of ACEI
+ veroshpiron. All other treatment options
are called empirical (EAHT). In order to
exclude the installation (on the result)
attitude to the study, the authors did not
appoint AHT, but only determined the
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Table 4

AH-II with different temperament against the background of empirical (E) and targeted (C) AHT during the study period from 1995-2017

Correlation coefficients between the dynamics of y-background, CUOT, potassium and sodium content in erythrocytes during magnetic storms in high-and low-anxiety patients with
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concentration of radioactive radon gas on
these days several times.

Against the background of EAHT, a
significant return of the studied param-
eters to the baseline values in the groups
of HA cholerics was observed on (+4)
day, sanguine on (+5), and HA phleg-
matic and melancholic on (+6) day from
the beginning of MS, and in the groups
of LA persons-on the day before: LA/
Ch-Sg-Ph-M: +3 — +4 — +5 — +5
(table. 1 — 3). Against the background of
CAHT, compared with the EAHT variant,
the return to the initial values was re-
corded a day earlier: in the groups HA/
Ch-8Sg-Ph-Mat+3 — +4 — +5 — +5,
and in groups LA/Ch — Sg — Ph - M on:
+2 — +3 — +4 — +4 day from the beginning
of MS, respectively (table. 1 — 3). In con-
trast to the groups taking EAHT, against
the background of CAHT, the terms of
return of the studied parameters to the
initial values approached those in healthy
HA(LA) persons of the corresponding
temperament (table. 1 — 3).The correla-
tion analysis carried out on days using
the method of superimposed epochs, be-
tween the change of y-background and
the content of potassium and sodium in
Er during MS in patients, regardless of
the variant of AHT, and in healthy indi-
viduals, established a reliable inverse
correlation with the value of the CUOT
and the concentration of potassium, but
direct — with the content of sodium. But in
the background, EAHT, correlation at the
HA patients was high, and LA patients,
the mean order of importance. On the
background of CAHT in HA patients cor-
relation was average, and in the groups
of LA degree of importance, as well as in
HA(LA) healthy individuals of the corre-
sponding temperament (table. 4).

These studies have shown that be-
tween the increase in y-background of
the medium in the MS period, on the one
hand, and the size of the CUOT, as well
as the content of electrolytes in Er, on
the other, there was a reliable relation-
ship. Based on these data, already the
day before the start and during the period
of MS observed increase y-background
environment (within the boundaries of
acceptable regional standards). And
the first the day before the MS reacted
the body sympathotonics choleric, and
then the rest in the days of the MS and
increase y-background environment.
It is unlikely to increase the activity of
free-radiacal lipid peroxidation (SPOL)
of membranes under conditions of in-
creasing y-background of the medium
in the normal range. However, under the
influence of these heliogeophysical fac-
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tors (intense electromagnetic field of the
Earth and an increase in y-background of
the medium), the obtained combination
probably contributed to the development
of a cascade of SPOL reactions, which
resulted in an increase in the permeabil-
ity of Er membranes and a decrease in
magnesium [4, 16], potassium and CUOT
values, but an increase in sodium con-
centration in Er. In contrast to the em-
pirical AHT, against the background of
CAHT, associated with a decrease in the
activity of SNS in Ch and Sg and the ac-
tivity of RAAS (aldosterone) in Ph and M
patients, the degree of response (accord-
ing to correlation analysis), as well as the
coincidence of the timing of the return of
the value of the CUOT and the electro-
lyte content to the initial values, plus less
significant differences in the magnitude of
changes in the CUOT and the content of
the studied electrolytes in Er with those
in healthy HA(LA) persons of the corre-
sponding temperament, indicates in favor
of greater efficiency of CAHT.
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