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Abstract. Relevance. Respiratory infections are the most common in the world. In order to prevent epidemics, there is a need
to improve the strategies for organizing medical care and develop new approaches in order to increase the nonspecific resistance,
mobilize innate immunity. Objective. The aim of this study was to investigate the effect of glucosaminylmuramyldipeptide (GMDP)
on the level of expression of markers of differentiation and activation of functionally significant subpopulations of dendritic cells in
peripheral blood mononuclear cells of healthy donors,the second aim was to assess the effectiveness of GMDP in the prevention of
acute respiratory infections in an unfavorable epidemiological period of the COVID-19 pandemic. Materials and Methods. An open
comparative study included 309 apparently healthy participants, aged 19—22 years. At the first stage of the study, 42 participants
(22 female and 20 male) took the drug Licopid 1 mg for 10 days according to the instructions, 1 tablet 3 times a day in order to
prevent acute respiratory infections. Peripheral blood sampling was performed before taking the drug (day 0) and the next day
after the last dose of the drug (day 12). Evaluation of the expression of markers of differentiation and activation of dendritic cell
subpopulations HLA-DR, CD11c, CD123, CD80, CD83, CCR7, CD3, CD14, CD20 was assessed by flow cytometry. At the same
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time, mRINA was isolated from mononuclear cells of perfusion blood and, after reverse transcription, the level of gene expression
was determined by RT PCR. At the next stage, the effectiveness of the prophylactic use of the drug Licopid in 267 students of
the Institute of Physical Culture was assessed in order to prevent acute respiratory infections in an unfavorable epidemiological
period; the observation period was 12 months. Results and Discussion. A study of the relative quantitative composition of DCs in
the peripheral blood of healthy donors by flow cytometry revealed the possibility of an increase in their total number, as well as
subpopulations of MDC and PDC under the influence of GMDP. There was a statistically significant increase in the receptors for
the chemokine CCR7, which is responsible for the recruitment of DCs to the secondary lymphoid organs. Analysis of the levels of
expression of genes XCR1, CD11b, and CD103 showed a statistically significant effect of GMDP on an increase in their expression
compared to the baseline level (before GMDP intake), with the mean value being higher in participants undergoing moderate
exercise. It was found that the use of the drug Licopid 1mg for the purpose of preventing and reducing the seasonal incidence of
acute respiratory infections at the stage of basic training of students of the Institute of Physical Culture contributed to a decrease
in the incidence of acute respiratory infections within 12 months of observation after taking the drug. The number of episodes of
acute respiratory infections decreased 3.7 times, while the group with 3 or more episodes of acute respiratory infections during the
year, which constituted 14.5 % of participants, completely disappeared. The maximum efficiency of GMDP was observed in the
track and field command, in which the number of participants who had no episodes of acute respiratory infections during the year
increased by 7 times. Conclusion. Our data complement the modern understanding of the molecular mechanism of action of GMDP
and substantiate the possibility of its experimental and clinical use in order to develop new strategies for organizing medical care
in order to increase the nonspecific resistance of the organism.

Key words: innate immunity, glucosaminyl muramyl dipeptide, GMDP, mucosal immunity, prevention, acute respiratory
infections, dendritic cells, CD80, CD83, CCR7, CD103, XCR1, CD11b
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Introduction and tissues, but their maximum amount is found in

Respiratory diseases are the most common in the
world and occupy a leading position in the number of
medical visits [1]. The variability of microorganisms,
including the evolution of viruses in natural
ecosystems [2], the adaptation of bacteria to existing
drugs, creates a constant threat of the emergence of new
infections [3]. In order to prevent epidemics, there is a
need to improve strategies for organizing medical care
and the development of new drugs. The development
of new vaccines and antibiotics takes a long time, and
therefore the task of increasing the nonspecific resistance
of the organism becomes urgent, including with the
help of immunomodulators, which include ligands of
innate immunity receptors [4].

Innate immunity receptors (TLR, NLR, RLR,
etc.) are widely represented in cells of all organs
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immunocompetent cells and epithelial cells located
in mucous membranes and performing barrier
functions [5]. The interaction of innate immunity
receptors with their ligands normally leads to the
initiation of a cascade of reactions aimed at the formation
of an adequate immune response and elimination of the
pathogen [6—38]. Ligands of innate immunity receptors
are widely represented in medical practice as medicines
and vaccine components [9—11], they are also widely
used in experimental models for research in the field
of immunity [12, 13], in particular, muramyl peptides.
Muramylpeptides are part of the peptidoglycan of all
known bacteria and some fungi. The sensors of muramyl
peptides are NOD1 and NOD2 proteins of intracellular
localization, which belong to the NLR family of innate
immunity receptors. NOD1 recognize fragments of

MYJ1bMOHO10T 1A



Guryanova S.V. et al. RUDN Journal of Medicine. 2021;25(3):181—195

peptidoglycan from Gram-negative bacteria, NOD2
specifically interact with fragments of peptidoglycan
from Gram-negative and Gram-positive bacteria,
as a result of which an anti-inflammatory response
is initiated. One of the ligands of NOD2 receptor is
glucosaminylmuramyl dipeptide (GMDP).

The drug based on GMDP — Licopid — has been
used for more than twenty years in medicine to correct
the immune status and secondary immunodeficiency
states in various nosologies: in surgery — to prevent
infectious complications and to correct cytopenias of
various etiologies; as part of complex therapy is used
in oncology.

The known mechanism of action through NOD2
receptors and its effectiveness in mobilizing an adequate
immune response are the basis for the use of GMDP in
various pathologies. The use of GMDP in the treatment
of children with prolonged acute respiratory viral
infections helped to get rid of bacterial complications
and reduce relapses [14], in adults it helped to reduce
the episodes of acute respiratory viral infections and
normalized immunological parameters [15]. The
effectiveness of GMDP in activating cellular immunity
to fight viral and bacterial infections has been described
in details, while the effect of GMDP on dendritic cells
(DC) has not been studied. DCs play a leading role in
the presentation of antigen to T cells and the formation
of antigen-dependent immune responses; they play a
central role in the coordination of innate and adaptive
immunity, regulation and suppression of inflammatory
processes. DC precursors, which are normally present
in all tissues and organs, are activated under the action
of PAMPs and DAMPs, and their phenotypic and
functional characteristics change. The DC community is
extremely diverse, several populations are distinguished
based on their origin, susceptibility to various activation
stimuli, phenotypic and functional characteristics. It
is known that, under the action of activation stimuli,
the phenotype of dendritic cell precursors changes;
markers CCR7, XCR1, and CD103 are expressed on
their surface, which makes it possible for them to move
in tissues to form an adequate response to an activation
stimulus. In addition, dendritic cells provide tolerance
to harmless antigens and prevent excessive reactivity of
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immunocompetent cells [16]. Dendritic cells are a link
between innate and adaptive immunity, coordinating
the immune response to bacterial and viral infections,
as well as to transformed cells [17].

The aim of this study was to study the effect
of GMDP on the level of expression of markers of
activation and differentiation of dendritic cells isolated
from mononuclear cells of the peripheral blood of
healthy donors, as well as to evaluate the effectiveness
of the drug Licopid in the prevention of acute respiratory
infections (ARI) in an unfavorable epidemiological
period.

Materials and methods

An open comparative study involved 309 (42
and 267) participants aged 19—22 years. All study
participants provided voluntary informed consent to
participate in the study in accordance with the World
Medical Association’s Declaration of Helsinki (WMA
Declaration of Helsinki — Ethical Principles for Medical
Research Involving Human Subjects, 2013) and the
processing of personal data.

At the first stage of the study, 42 participants (22
female and 20 male, aged 19—22) took the drug Licopid
1 mg (AO Peptek, Russia) according to the instructions
for 1 tablet 3 times a day in order to prevent acute viral
infections of the respiratory tract for 10 days. Peripheral
blood sampling was performed before taking the drug
Licopid (day 0) and the next day after the last dose
of the drug (day 12). Part of the peripheral blood was
used for cytometric analysis, the other part was used
for isolation of mononuclear cells followed by PCR.

To determine the quantitative ratio of myeloid
dendritic cells (MDC) and plasmacytoid cells
(PPC), as well as to determine the phenotype of
their subpopulations, cytofluorometric analysis was
performed using a NovoCyte Flow Cytometer (ACEA
Biosciences Inc., USA). Due to the fact that there is no
specific marker characteristic exclusively for DCs, a
combination of several markers was used. Phenotyping
was performed using markers HLA-DR, CD11c, CD123
against CD3, CD20, CD56, CD14; CD80, CD83, CCR7
(BD Biosciences, USA) were used as differentiation
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markers. MDC populations were determined by HLA-
DR + CD3- CD14- CD20- CD11c + CD123-, PDC was
determined by markers HLA-DR + CD3- CD14- CD20-
CD11c + CD123 + (BD Biosciences, USA).

Mononuclear cells (MNCs) were isolated using
the Lympholyte CL5015 reagent (Cedarlane Lab.
Ltd, Canada), layering venous blood diluted in
physiological solution (Paneco, Russia) on the reagent
in a ratio of 1: 3, followed by centrifugation at 4 °C.
Isolation of mRNA was performed using TRIzol ™
Reagent (Thermo Fisher Scientific) according to
the manufacturer’s procedure. Reverse transcription
was performed using the Mint cDNA synthesis kit
(Evrogen, Russia). The level of gene expression was
determined by RT PCR on a Bio-Rad CFX 96 thermal
cycler. The constitutively expressed glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) gene was used
as a reference gene (housekeeping gene). Primers
used: XCR1 5’-CTCCTGTCTACTGCCTGTGTTG-
3‘(forward), 5’-TGACTGTTCGGTGTCTCTGTCT-3’
(reverse); CD103 (Integrin Subunit Alpha
E) 5’-ACACAAGCCAAAGCCCTTCT-3 ‘(forward),
5’-CAGGCTCTTGACTCTGGGTG -3’ (reverse);
GAPDH: 5'-GGGTGTGAACCATGAGAAGT-3’
(forward), 5'-GACTGTGGTCATGAGTCCT-3 '
(reverse). Gene expression was assessed by formula: R =
2- [ACt1-ACt2], where R is relative expression; Ct is the
reaction saturation threshold (cycle threshold); 1- test
gene, 2- GAPDH gene. When analyzing the results, we
took into account the survey data, which reflected the
number of ARIs per year, the level of physical activity,
food preferences, in particular probiotics.

The next stage of the investigation was to assess the
effectiveness of glucosaminylmuramy! dipeptide in the
prevention of acute viral infections of the respiratory
tract during an unfavorable epidemiological period.
The investigation involved 267 students (130 female
and 137 male) studying at the Kyrgyz State Academy
of Physical Training and Sports (Bishkek, Kyrgyzstan)
at the stage of basic training with moderate physical
activity (2—3 hours a day). The participants were
divided into two groups: participants in the control
group of 124 people (66 female and 58 male) took
GMDP 3 mg sublingually per day for 10 days. The
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drug Licopid was used according to the indications of
the instructions for the prevention of acute respiratory
infections. The participants in the comparison group of
143 people (71 female and 72 male) did not use GMDP.
The distribution of participants by sport is shown in
Table 1.

Table 1
Distribution of research participants (N = 267)
by kind of sport
Type of sport Sex Quantity Overall

. m 15

Track and field r 15 30
. m 29

Boxing f 10 39
m 27

Volleyball f 30 57
m 30

Basketball f 36 66
. m 19

Fencing f 17 36
. m 17

Martial arts f 7 39
m 137

All (n) r 130 267
o m 49

% f 51 100

The distribution of participants into groups was
carried out based on the number of ARI episodes in the
previous period (1 year) in order to evenly distribute
participants in each group who had 1—2 (28 %), 3 or
more (14 %) ARI episodes per year. Time of the study:
April 2020 — March 2021. During the observation
period, the number of ARI episodes of participants was
recorded, data was collected on the number of cases
with a confirmed diagnosis of COVID-19 among study
participants and their families.

Inclusion criteria were relative health, age 19—
20 years, and willingness to participate in the study.

The exclusion criteria for all surveyed groups were
smoking, chronic inflammatory and autoimmune diseases.

Statistical data processing was performed using the
Mann — Whitney and Wilcoxon tests using the SPSS
and Microsoft Excel software. Data are presented as
mean and interquartile range. Values at p <0.05 were
considered statistically significant.
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Results and discussion

The study of the relative amount and phenotypic
characteristics of DCs in the peripheral blood of
healthy participants by cytofluorimetry showed the
DC content of 1.41 % (0.22—1.85 %). After a 10-day
course of GMDP application, the amount of the total
DC pool increased to 2.72 % (0.93—2.95 %). Along
with this, significant changes in functionally significant
populations of DC phenotypes were revealed in relation
to the initial values before the intake of GMDP, the
level of activated myeloid (MDC) and plasmacytoid
(PDC) increased 1.9 times, while the ratio between these
populations remained at the same level of —1.8 (Fig. 1).

Fig. 1. The relative amount of myeloid and plasmacytoid
dendritic cells in% of the total number of peripheral blood cells
of healthy donors (N = 42) before taking GMDP and after
a 10-day course

Note: * p <0.05

It is known that the ratio of MDC and PDC in
healthy donors is 1.5—2 [19]. The level of deviation
of the ratio of MDC and PDC from the level of
healthy individuals indicates chronic inflammation,
autoimmune processes, oncology and may be the cause
of miscarriage [20—22]. In particular, in rheumatoid
arthritis, the amount of MDC exceeds the amount of
PDC by 10.2 times. This change in subtypes was caused
by a 6-fold decrease in PDC compared to PDC healthy
donors [23].

It is known that DCs are professional antigen-
presenting cells with a complex and heterogeneous
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phenotype and functional plasticity [24]. DC precursors
are formed in the bone marrow and through the blood
enter the secondary lymphoid organs, the mucous
epithelium of the barrier tissues (lungs, intestinal
mucosa, etc.), and the skin. After interacting with the
antigen, DCs differentiate and change their phenotype.
The differentiation markers that appeared on their
surface — chemotaxis receptors — determine the
possibility of DC migration into secondary lymphoid
organs for the presentation of antigen to T cells. The
interaction of DCs with T cells is determined by surface
receptors for DC activation, and the type of T-cell
response is regulated by cross-presentation. Depending
on the antigen, microenvironment and cross-presenting
markers, different T-cell populations can be activated:
Thi1, Th2, Th17, Treg [17, 20]. In our study, maintaining
the ratio of PDC and MDC at the same level under the
influence of GMDP indicates the absence of chronic
and autoimmune diseases in the study participants.
MDC populations were determined by HLA-DR+ CD3-
CD14 CD20 CD11c+CD123-, PDC was determined by
markers HLA-DR+D3-CD14-CD20-CD11c+CD123+

(Fig. 2).

Fig. 2. The relative amount (%) of myeloid (MDC)
and plasmacytoid dendritic cells (PDC) expressing
the CD80 marker in the peripheral blood of healthy donors
(N = 42) before taking GMDP and after a 10-day course

Note: MDC — myeloid DC; PDC — plasmacytoid DC; * p <0.05.

The number of DCs and optimal ratio of their
subpopulations is a necessary condition for maintaining
immune homeostasis. The degree of their maturity is
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also of great importance. In various pathologies, defects
were revealed at the stage of DC differentiation. For
example, in rheumatoid arthritis and psoriatic arthritis,
the absence of mature DC has been shown [19]. The
main markers that determine DC maturity are CD80,
CD83, and CCR7, which ensure DC migration to lymph
nodes and interaction with T cells. The study showed
that GMDP increases the expression of differentiation
markers CD80, CD83 and CCR7 (Fig. 3—5). The ability
to influence the degree of DC differentiation can serve
as a justification for the previously discovered clinical
efficacy of GMDP in psoriasis [11].

Fig. 3. The relative amount (%) of myeloid (MDC) and
plasmacytoid dendritic cells (PDC) expressing the
CD80 marker in the peripheral blood of healthy donors
(N = 42) before taking GMDP and after a 10-day course

Note: MDC — myeloid DC; PDC — plasmacytoid DC; * p <0.05.

Fig. 4. The relative amount (%) of myeloid (MDC) and
plasmacytoid dendritic cells (PDC) expressing the
CD83 marker in the peripheral blood of healthy donors
(N = 42) before taking GMDP and after a 10-day course

Note: MDC — myeloid DC; PDC — plasmacytoid DC; * p <0.05.
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A significant increase in MDC and PDC with the
CCR?7 receptor was found compared to the baseline
value, when comparing the percentage of dendritic cells
expressing the CCR7 marker (CD197) before and after
taking GMDP (Fig. 5).

Fig. 5. The relative amount (%) of myeloid (MDC) and
plasmacytoid dendritic cells (PDC) expressing the
CCR7 marker in the peripheral blood of healthy donors
(N = 42) before taking GMDP and after a 10-day course

Note: MDC — myeloid DC; PDC — plasmacytoid DC; * p <0.05.

CCRY? is a receptor for -chemokines CCL19 and
CCL21, it ensures the migration of DCs to afferent
lymphatic vessels, homing of T cells to secondary
lymphoid organs, and also coordinates the movement
of B cells in lymph node follicles to the border of B and
T cell regions for interaction with Th. In the external
endothelial venules, CCL21 is expressed, interacting
with which CCR?7 directs immune cells to the secondary
lymphoid organs. Thus, CCR7 is important for the
formation of an antigen-specific immune response,
ensuring the transport of DCs to secondary lymphoid
organs [25—27]. In addition, constitutively expressed
CCR?7 provides self-tolerance [28] as well as tolerance
to harmless antigens, including food and inhalation
antigens [26, 27].

It was found that PDCs expressing CCR7 had a
more significant increase when exposed to GMDP than
MDC:s (3,3 and 1.9 times, respectively). It should be
noted that MDCs represent a heterogeneous population
of DCs, which are divided into subpopulations DC1
and DC2, which differ phenotypically and functionally.
Despite the fact that both subpopulations are able to
capture antigen, migrate to secondary lymphoid organs
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and present antigen to T cells, DC1 and DC2 differ
in their ability to respond to different components of
the microenvironment and activate T cells. The DC1
subpopulation expresses XCR1 and CD103 is capable
of activating cytotoxic T cells and shifting the T helper
balance towards Th1. DC2 express CD11b and shift
the balance towards Th2, while both subpopulations
are able to activate Th17 [29].

It is known that in normal peripheral blood
DC1 and DC2 are present in insignificant amounts:
0.3—0.8 % DC1 and 0.02—0.06 % DC2, in contrast
to other types of cells, such as MPC and Langerhans
cells [29]. In this regard, changes in the expression
of genes of activation markers under the influence
of GMDP for these subpopulations were studied
by PCR. For these purposes, the XCR1, CD11b and
CD103 genes were selected. The choice of these genes
is due to the fact that infections of bacterial and viral
etiology induce the appearance on the membrane of
chemokine receptors (CCR7, XCR1), a receptor for
the complement component (CD11b), and a receptor
for E-cadherin — Integrin Subunit Alpha E (CD103).
Expression of XCR1, CD11b and CD103 receptors
indicates the activation of cells, promotes their migration
into the follicles of the lymph nodes with subsequent
movement into the zone of inflammation of the barrier
tissues and indicates the implementation of the immune
response.

XCR1 is a chemokine receptor that takes part in the
cooperative interaction of T cells and DCs in response
to an antigen in barrier tissues. In this study, the level
of transcription of the XCR1 gene increased after the
application of GMDP by 1.5 times (Fig. 6).

It is known that dendritic cells expressing the
XCRI1 receptor play a major role in maintaining
immune homeostasis of the intestinal mucosa [30]
and the mucous membranes of the upper respiratory
tract [31]. The presence of XCR1 on DC ensures the
formation of memory T cells and, as a consequence,
a rapid immune response during secondary infection
with viral and parasitic infections [32]. In addition,
expression of XCR1 on DCs is also required for the
maturation of regulatory T cells, for maintaining self-
tolerance and suppressing inflammation [33]. One of
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the mechanisms for controlling excessive inflammation
in the mucous membrane by dendritic cells with XCR1
is the production of transforming growth factor-p1 and
retinoic acid from vitamin A, which causes the induction
of peripheral T-regulatory cells and the synthesis of
anti-inflammatory cytokines. [34]. The discovered
ability of GMDP to increase the expression of XCR1
demonstrates the capacity of GMDP to control excessive
inflammation in mucosal tissues.

Fig. 6. Changes in mRNA transcription levels of genes XCRT,
CD103 and CD11b in peripheral blood mononuclear cells
of healthy donors (N=42) after a 10-day course of GMDP
in relation to the initial level before usage GMDP; p <0.05.

CD103 —ITGAE (alpha E integrin subunit) is an
E-cadherin receptor and mediates adhesion to epithelial
cells. E-cadherin is one of the main molecules of Ca*
-dependent cell-cell adhesion in epithelial tissues.
CD103 is present on T cells and DCs for migration
to the site of inflammation [35—37]. CD103+ DCs
located in the lungs, intestines and skin, through cross-
presentation, present a cytotoxic T cell-processed
mechanism, providing protection against infection.
CD103+ DCs influence the formation of regulatory T
cells, limiting inflammatory responses and maintaining
homeostasis [38]. The effect of GMDP on the expression
of the CD103 gene is shown in (Fig. 6).

It should be noted that CD103 plays a key role in
lung clearance from influenza virus [39] with cross-
presentation protecting dendritic cells from moreover,
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cross-presentation protects dendritic cells from infection
with influenza virus [40]. The presence of CD103 +
DC and CD103 + T cells is a predictor of a favorable
outcome in oral cancer therapy [41]. The ability to
enhance the expression of CD103, discovered in this
study explains the positive clinical effects of GMDP
in pulmonology [10, 14, 15].

Integrin alpha-M (CD11b) is a receptor for the C3b
component of complement, recognizes fibrinogen and
cell adhesion molecules present on the membranes of
endothelial cells and leukocytes. The effect of GMDP
on the increase in the expression of the CD11b gene is
shown in (Fig. 6). It is known that CD11b participates
in site-specific localization of DCs together with [34],
constitutively supporting the maturation of Th17 [42].
CD11b+ DCs express proteins that provide contacts
with epithelial cells in order to capture by dendrites,
representatives of microorganisms of the intestinal
lumen [43].

Dendritic cells represent a heterogeneous population
of cells with a high level of plasticity. The appearance
of various markers on their surface upon activation is
finely regulated by inflammatory stimuli, and, which
is important, triggers feedback mechanisms that stop
and complete the process of inflammation. The study
of the effect of GMDP on the expression of phenotypic
markers of DC can supplement our understanding of
the mechanisms of the implementation of the immune
response upon activation of innate immunity receptors,
manifested not only in the initiation of inflammatory
stimuli, but also in their arrest, preventing excessive
inflammation observed in experiment and clinical
practice [44, 45].

An increase in the expression levels of
differentiation markers via GMDP indicates its ability
to regulate DC recruitment and the ability to influence
the direction of the immune response.

It should be noted that when analyzing the results
of gene expression under the influence of GMDP, the
expression results were grouped according to the survey
data, which reflected the number of ARIs per year, the
level of physical activity, food preferences, and diet
in order to identify significant factors. It turned out
that gender, the number of ARIs per year and food
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preferences in this group were not significant, and the
participants grouped according to these characteristics
had the same values as the entire group. At the same
time, the study participants (N = 9), experiencing
moderate physical activity (2—3 hours per day), had
median values in relation to the rest of the participants
were higher (000 versus 000), which confirms the
beneficial effect of moderate physical activity on
stabilization and maintenance of the reactive ability
of immunocompetent cells.

Thus, a statistically significant effect of GMDP
on the expression of genes of DC activation markers
XCR1, CD11b, and CD103 was observed in comparison
with the initial state (before taking the drug Licopid) of
healthy donors 19—20 years old, and the mean value
was higher in participants experiencing moderate
physical exercise.

The data obtained explain the clinical results with
the use of GMDP for the prevention of acute respiratory
diseases in 267 students of the Institute of Physical
Culture, experiencing moderate physical activity (2—3
hours per day).

The use of the drug Licopid 1mg in order to prevent
and reduce the seasonal incidence of acute respiratory
infections at the stage of basic training of students of the
Institute of Physical Culture contributed to a decrease in
the incidence of acute respiratory infections within 12
months of observation after taking the drug. If, before
taking the drug Licopid, 42.7 % of participants had a
history of acute respiratory infections in the previous
12 months of observation, then after using the drug,
this value dropped to 11.4 % (Table 2).

It should be noted that the use of GMDP completely
disappeared the group with 3 or more episodes of acute
respiratory infections during the year, which accounted
for 14.5 % of participants. At the same time, in the
comparison group, the number of ARIs during the
observed period did not change significantly. Obviously,
the number of ARI episodes after taking GMDP has
decreased to a much greater extent, since the group that
had 3 or more ARI episodes per year has completely
disappeared. Analysis of the results of the GMDP effect
by kind of sport showed that the greatest efficiency was
observed in the student group track and field, in which
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the number of participants who had no episodes of acute
respiratory infections during the year increased by 7
times. In sports using general equipment (volleyball
and basketball), the number of students of the Institute
of Physical Culture, who have never been sick has
increased by 50 % or more. In contact sports — boxing
and martial arts — the use of GMDP also significantly

contributed to a decrease in ARI episodes. At the same
time, there was no statistically significant change in
fencing, but the most favorable situation was observed
in this kind of sport — 85 % of students specialized
in this kind of sport, did not have acute respiratory
infections during the year.

Table 2
The number of episodes of acute respiratory infections per year before and after taking GMDP
Before taking GMDP After taking GMDP
Type of sport Overall
1—2 times per More than 3 Were not sick . 2 times per Were not sick
- e 1 time per year e
year times per year | within a year year within a year
Track anq field 9 5 9 1 1 14 16
athletics
Boxing 7 2 9 1 1 16 18
Volleyball 6 4 14 2 0 22 24
Basketball 5 5 18 3 1 24 28
Fencing 2 1 16 0 2 17 19
Martial arts 6 1 12 1 1 17 19
All (n) 35 18 71 8 6 110 124
% 28.2 14.5 57.3 6.6 4.8 88.6 100

It is known that, with the exception of injuries,
upper respiratory tract diseases are the most frequent
manifestation of the disease in [46—48]. Although
the frequency of ARI in athletes is comparable to
the frequency in the general population, the timing
differs from typical seasonal fluctuations, episodes
appear more often in the pre-competition period and
during the competition [49]. The unfavorable state of
the upper respiratory tract has a negative impact on
aerobic processes, muscle contraction and information
processing ability [50—>51]. The maximum number of
episodes of acute respiratory infections in the group
of athletes in comparison with athletes of other sports
indicates the tension of mucosal immunity and a
decrease in the adaptive capabilities of the organism.
A 7-fold reduction in this group of ARI episodes when
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taking GMDP confirms its effectiveness in increasing
the body’s resistance to acute viral infections of the
respiratory tract, previously established for children
and adults [52].

The next stage of the study was to analyze the
effect of GMDP on the body’s resistance to acute
viral infections of the respiratory tract in a difficult
epidemiological situation against the background of
an increase in the incidence of COVID-19.

During the entire observation period, cases of
COVID-19 diseases were recorded in students of the
Institute of Physical Culture and their family members
of the main group (Table 3) and the comparison group
(Table 4). All COVID-19 episodes in both groups were
mild, moderate and severe, with no deaths.
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Table 3
Students of the Institute of Physical Culture who have had contact with family members with
a confirmed diagnosis of COVID-19 who have taken GMDP
Were in contact with someone diagnosed with COVID-19
Were not in contact with
Type of sport Mild course of the disease Traditional course of the someone diagnosed with Overall
(were not hospitalized) disease (hospitalized) COoVID-19

m 4 m 1 m 4 m 9

Track and field 7 3 6 16
f 3 f 2 f 2 f 7
m 8 m 2 m 3 m 13

Boxing 9 2 7 18
f 1 f 0 f 4 f 5
m 3 m 1 m 9 m 13

Volleyball 6 2 16 24
m 5 m 2 m 5 m 12

Basketball 9 3 16 28
fl 4 ol ol fl 16
m 5 m 0 m 6 m 11

Fencing 7 2 10 19
f 2 2 f 4 f 8
m 5 m 0 m 3 m )

Martial arts 9 1 9 19
f 4 1 f 6 ol 1
m 30 m 6 m 30 m 66

All (n) 47 13 64 124
f 17 7 f 34 f 58

% 37.9 10.5 51.6 100

In the group taking GMDP, 48.4 % of participants were
in contact with a COVID-19 patient, while 98.4 % of
participants did not have COVID-19.

Comparison of the episodes of the disease among
the participants revealed that in the group taking GMDP,
2 people had a history of confirmed COVID-19, which
is 1.6 %. In the comparison group, who did not take
GMDP, this figure is 6 times higher— 9.8 % (14 people)
(Fig. 7).

It should be noted that 2 study participants who
took GMDP and had a history of confirmed COVID-19
had a mild coronavirus infection, unlike those in the
group who did not receive GVDP: 4 out of 14 required
medical attention.

Adverse reactions after the use of GMDP
corresponded to those set out in the instructions, were
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mild and did not require discontinuation of the drug,
75.4 % of the participants did not experience adverse
reactions.

Thus, the use of the drug Licopid contributed to
a 3.7-fold decrease in the number of students of the
Institute of Physical Culture who had ARI during the
year, and the number of ARI episodes decreased to a
much greater extent, since the group that had 3 or more
ARI episodes per year completely disappeared. The
use of GMDP contributed to an increase in nonspecific
resistance and protection of 98.4 % of participants from
COVID-19 during an unfavorable epidemiological
period (April 2020 — March 2021). For the first
time, the study covers a large group of participants
with moderate physical activity, who used Licopid for
prophylaxis.
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Table 4
Students of the Institute of Physical Culture from the comparison group (age from 19—20 years old)
who had contact with a patient with COVID-19.
Were in contact with someone diagnosed with COVID-19 . .
Were not in contact with
Type of sport Mild course of the disease Traditional course someone diagnosed with Overall
(were not hospitalized) of the disease (hospitalized) CoviD-19
m 3 m 1 m 2 m 6
Track and field 8 2 4 14
f 5 f 1 f 2 f 8
m 11 m 2 m 3 m 16
Boxing 12 4 5 21
f 1 f 2 f 2 f 5
m 10 m 2 m 2 m 14
Volleyball 21 3 9 33
f 11 f 1 f 7 f 19
m 12 m 2 m 4 m 18
Basketball 23 5 10 38
f 11 f 3 f 6 f 20
m 5 m 0 m 3 m 8
Fencing 9 1 7 17
f 4 f 1 f 4 f 9
m 6 m 0 m 3 m 9
Martial arts 10 1 9 20
f 4 f 1 f 6 f 11
m 47 m 7 m 17 m 71
All (n) 83 16 44 143
f 36 f 9 f 27 f 72
% 58.0 11.2 30.8 100

This clinical observation is consistent with the
previously obtained results of the positive effect of
GMDP in the prevention of acute respiratory infections
in children and adults [14, 15, 52].

The limitation of this study includes the narrow
age range of the participants.

Our data reveal the molecular mechanism of GMDP
action on functionally significant DC subpopulations
and substantiate the clinical efficacy of GMDP use in
the prevention of acute respiratory infections in 267
apparently healthy donors with moderate physical activity.

Conclusion

1. A new way of managing the recruitment of
immune competent cells was discovered.
Fig. 7. Number of participants (%) in the study (N = 267, age 2. The possibility of a directed change in the
19—20 years) with a confirmed COVID-19 disease during 12 phenotype of functionally significant subpopulations
months of observation; * p <0.05.
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of dendritic cells under the action of an agonist of NOD2
receptors of innate immunity was established.

3. Glucosaminylmuramyldipeptide (GMDP)
promotes an increase in the amount of DCs, and
significantly increases the expression of markers of
differentiation and activation of DC.

4. Thus, new molecular mechanisms of GMDP
action on DCs have been revealed and its clinical
efficacy in the prevention of acute respiratory infections
has been substantiated.

5. The experimental data explain the molecular
mechanism of action of GMDP in the prevention of
acute respiratory infections in people leading an active
lifestyle, with moderate physical activity.
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AnHoTanus. AkmyanbHocmb. PecriipaTtopHbie HHGEKIUY SIBJSIOTCS Harbosiee pacrpoCTpaHeHHBIME B Mupe. B memsax
TIpeIOTBpALLeH s STTH/IeMUI BO3HUKaeT He0OX0JUMOCTb B COBEpIIEHCTBOBAHHH CTPaTeTHii OpraHU3alii MeAWULIMHCKOM TOMOLLY U
paspaboTKe HOBBIX MOJXOZO0B C LieJIbI0 TOBBILIEHHS HecrieLdHue Kol Pe3sUCTeHTHOCTH OpraHu3Ma, MOOMIH3alik BPOXKIEHHOTO
“MMyHUTeTa. []enbio HaCTOALIero UCC/Ie[0BaHuUs SIBUJIOCH M3yUueHHe BIUSHUS IVIFOKo3aMuHIIMypamungunentiga (I'MIIT)
Ha ypPOBeHb 3KCIPeCcCHUy MapKepoB v depeHIMPOBKY U aKTHBAUU HYHKLMOHAILHO 3HAUMMBIX CyOMOMy/IsILyi AeHPUTHBIX
KJIETOK B MOHOHYK/IeApPHBIX KJIeTKax rneprudepuueckoil KDOBH 30POBLIX JOHOPOB, a TakxKe orleHkKa 3¢ dekrrBHocTr I'M/IT
MpY TIPOGUIAKTHKE OCTPBIX PeCITUPaTOPHBIX MHGEKIWH B He 6/1aronmpyUsTHBINA SMUAeMHUOIOTMYeCcKUi mepruog. Mamepuanbt
u memoodbl. OTKpBITOe CpaBHUTE/ILHOE MCCIefoBaHre BKIoUano 309 yC/I0BHO 3/j0POBBIX YUaCTHHKOB, Bo3pacT 19—22 ropa.
Ha epBoMm 3tare uccienoBanvs 42 yuactHuKa (22 geByiiku v 20 roHOIIeH) mpuHUMay B Tederre 10 fAHeH miperiapar JIMKOIH/,
1 Mr corniacHO UHCTPYKLMH 10 1 TabreTke 3 pa3a B [ieHb C LIeJIbi0 POGHUIAKTHKY OCTPLIX PeClMPaTOpPHBIX HHGeKLuid. OT60p
rieprdepuuecKoii KpOBHU TTPOM3BOAMIIN [I0 TiprieMa Tiperiapara (feHb 0) ¥ Ha CJIeAYIOMIUN [IeHb TT0C/Ie MOC/eHero rnpruemMa
nipertapara (eHb 12-ii). OLeHKY 3KCIpeccuy MapKepoB AvddepeHLUPOBKH U aKTHBALUU CyOTIOMy SN AeHAPUTHBIX K/IETOK
HLA-DR, CD11c, CD123, CD80, CD83, CCR7, CD3, CD14, CD20 o1jeHHBa/I METOZIOM ITPOTOYHO [{UTOMeTpUu. [1apasiebsHo
Boiziesisiiii MPHK 13 MOHOHYK/TeapHBIX K/IeTOK Nepprdepryeckoii KpOBH U MOC/Ie 06paTHOM TPaHCKPHIILIMK OTIpe/ieNisyii YPOBeHb
sxcripeccny reHoB MetogoM RT PCR. Ha ciiefyrormem sTarie onieHMBanachk 3¢ QeKTHBHOCTb MPO(hHIaKTHIeCKOT0 IPUMeHeH!s
Tiperiapara JIMKOMUA y 267 cTyaeHToB VIHCTUTYTA (DM3MUeCKOU Ky/IbTYPHI C Lie/IbI0 TIpejOTBPAlL|eH s OCTPBIX peclIMpaToOpHbIX
MHGEKIUH B He 6/1aronpUsATHBIN 3MHEMUOJIOTHUe CKU TIepUO/, Tiepuoj, Hab/roeHus coctaBun 12 MecsieB. Pe3yibmambi
u obcyscderue. ViccnemoBaHie OTHOCUTETbHOTO KOJIMUeCTBeHHOTo coctaBa [JK B mepudeprueckoii KpoBH 30POBLIX JOHOPOB
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METO/IOM [TPOTOYHOM IIUTOMETPHH BBIIBU/IO BO3MOXKHOCTD YBEJIMUEHHsI MX 00I1[ero KoJIMuecTBa, a Takxke cybronymsipi MK u
MK mox peticreuem I'M/TT. Habmromanochk CTaTUCTHUECKU 3HAUMMOE TIOBBIIIEHHe pelienTopoB XeMoKnHa CCR7, 0TBETCTBEHHOTO
3a pekpyTrpoBanue JK Bo BTopruHbBIe TUMGOUJHBIE OPTaHbl. AHa/IN3 YPOBHeH 3Kcmpeccuio reHoB XCR1, CD11b u CD103
TIOKa3ajl CTaTUCTHUECKU 3HAUNMbIN 3P QeKT Bo3zaeticteus I'M/IIT Ha yBelMueHre UX YKCIPECCHU TT0 CPABHEHHUIO C UCXOJHBIM
ypoBHeM (z#o ripuema 'M/IIT), mpuuem cpefiHee 3HaUeHHe 0Ka3aJl0Ch BhIlIe Y YYaCTHUKOB SKCTIEPUMEHTA, UCTIBITHIBAIOLLIAX
yMepeHHbIe (u3nueckre Harpy3ku. O6HapyKeHo, UTo MpUMeHeHHe Mperapara JIMKOMU 1M ¢ 11e/1bi0 TIPO(UIAaKTUKA U CHIYKEHHST
ce30HHOI 3abosieBaemocTy OP3 Ha 3Tarne 6a30Boi MOATOTOBKK CTIOPTCMEHOB CIIOCOOCTBOBAIO CHYDKEHUIO 3a00/1eBaeMOCTH
OP3 B TeueHue 12 MecsiLeB HabmoOeHNs TIOC/Ie TipreMa nipenapara. KonudecTtso snm3onoe OP3 B aHaMHe3e YMEeHBIIUIOCh B
3,7 pas, py 3TOM TOJIHOCTBEO MCue3a rpymma ¢ 3 v 6osee arm3ogamu OP3 B TeueHue rofia, cocTapssiBiuas 14.5 % criopTcMeHOoB.
Haubosnbimas sdhdexrurrocts TM/II Habmoanack B rpyriie JIETKOM aT/IeTHKU, B KOTOPOH KOJIMUECTBO YUaCTHUKOB UCC/IeJOBaHMS,
He UMeBIIHX 31130708 OP3 B TeueHMe T0/ja, YBETUUHUIOCH B 7 pa3. Bbigodbl. I1o/yueHHbIe JaHHbIE OTIOHSIOT COBPEMEHHbBIe
peCTaB/IeHUsT MOJIEKY/IIPHOTO MexaHu3Ma Jeicteusi TM/IIT 1 060CHOBBIBAIOT BO3MOXKHOCTD €T0 SKCIIePUMEHTAIbHOTO U
K/IMHUUECKOTO IPUMEHEeHHUsI [ijis pa3pab0TKX HOBBIX CTpPATeryuii OpraHu3ariiy MeJUIIMHCKOM TTOMOIIU C 1[eJTbI0 TIOBBILIeHMUs
Hecre(prIeCcKoil pe3sUCTeHTHOCTH OpraHr3Ma.
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Coronavirus and emergency management in Nigeria
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Abstract. Relevance.This study examines the efforts of the Nigerian government towards managing the coronavirus
infection. COVID-19 is an infectious disease that originated from Wuhang, China at the end of 2019. In the early stages, the virus
infected about 300 people and caused the deaths of six people. Despite early detections and reactions by the Chinese government,
the disease spread to the different countries of the world. By June 2021 more than 170 million (170,000,000) people have been
infected with the disease with more than three million and sixty thousand (3,600,000) deaths. According to Johns Hopkins
University in Nigeria, in June 2021, 167 thousand cases of diseases and more than 2 thousand deaths were registered. Materials
and Methods. The study analyses data from open sources such as academic journals, books, newspapers and online sources.
Results and Discussion. Findings of the study reveal that while the actions of the Nigerian government have been preventive,
they have not curtailed the spread of the virus. Conclusion. The researchers recommend that the Nigerian government intensifies
its efforts towards to limit the spread of the virus by effectively implementing lockdowns and bans on public gatherings, improve
testing capacities to identify and isolate carriers of the virus.
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Introduction

The world has witnessed a number of health
emergencies and pandemics ranging from the Spanish
flue to the Hong Kong flu, Ebola, Zika, Severe
Acute Respiratory Syndrome (SARS), Acquired
Immunodeficiency Syndrome (AIDS), and Influenza
among others [1]. The most recent of such issues is the
coronavirus pandemic. The Coronavirus COVID-19
is an infectious disease that originated from Wuhang,
China in the latter part of 2019 [2]. In the early stages,
the virus infected about 300 people and caused the
deaths of six people [3].

Despite early detections and reactions by the
Chinese government, the disease spread to the different
countries of the world. By June 2021 more than 170
million (170,000,000) people have been infected with
the disease with more than three million and sixty
thousand (3,600,000) deaths. [4]. Along with these
Fig.s, more than hundred million (100,000,000) people
have recovered from the virus. Countries most affected
by the pandemic include the United States, Italy, Spain,
the United Kingdom, France, Netherlands, Iran, South
Korea, Malaysia, Thailand, among others [5, 6]. Nigeria
is also affected by the pandemic. According to Johns
Hopkins University in Nigeria, in June 2021, 167
thousand cases of diseases and more than 2 thousand
deaths were registered. While in February 2020,
recorded cases in the country were at 1,095 with 208
discharged and 32 deaths [7].

In such situations, emergency management is
significant and necessary to mitigate the adverse effects
of the virus. In terms of studies, only few have been
conducted. Ameh [8] investigates the global socio-
economic imports of the corona virus with a view of
proffering policy solutions. From another perspective, the
United Nations Conference on Trade and Development
(2020) considers the impact of the Corona virus pandemic
on global trade. While these studies abound, no study
examines of the Nigerian government towards managing
the pandemic within its borders. As a result, this study
seeks to examine the efforts of the Nigerian government,
towards curtailing the spread of the virus.

This paper is organised into five parts: the
introduction, which presents an overview of the issue,
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the objective of the study and gaps identified in literature,
the literature review which involves the clarification of
concepts, and the review of relevant literature. The third
section outlines the methodology employed in the study.
The fourth section is the discussion with thematically
organises data retrieved in line with the objectives of the
study. The fifth section presents the recommendations
and conclusions of the study.

Coronavirus pandemic

The Coronavirus otherwise known as the
COVID-19 pandemic is an issue confronting states in
the international system. It is a disease perturbing the
nations of the earth by infecting large amounts of people.
Its origins are traceable to a popular live animal market
in Wuhan, China where numerous cases were identified
in December of 2019 [2]. At the initial stages, about
300 people were infected by the virus, out of which six
died in Wuhan [3]. However, on the 13th of January
2020, the first index case of the disease was recorded
outside China, in Thailand. The patient was a returnee
from Wuhang, China [9]. The contagious nature of the
disease, made it possible for large numbers of people
to be infected in a short period of time. In February, the
number of recorded cases had risen from a few hundreds
to about 81,000 cases out of which China at the time
had 78,191 of the cases recorded [4]. The increasing
number of cases forced the World Health Organisation
to declare the health crisis a pandemic.

By April 2020, more than a million cases were
reported worldwide with approximately 62,000 deaths [4].
As a result of the absence of vaccines and few means of
treatment, countries have instituted preventive approaches
to stem any increase of more cases. Such measures include
partial or total lockdown, social and physical distancing
measures and restrictions on travel, work, leisure and
gatherings [10]. Countries such as the United States, Italy
among others instituted varying degrees of lockdowns
and restrictions due to the number of recorded cases [11].

COVID-19 in Nigeria
African countries are however not immune from
the spread of the virus. South Africa, Ghana, Ivory
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Coast, Senegal and so on have reported index and active
cases of the virus. In the case of Nigeria, the first case
of the virus was identified in February 2020 when an
infected Italian citizen arrived the country from Italy.
After showing mild symptoms of the disease, the patient
was promptly isolated and treated for the expressed
symptoms [12].The number of cases increased to 132
by March 29, 2020 with 1 death. Part of those infected
include public office holders such as Governors Bala
Mohammed and Seyi Makinde of Bauchi and Oyo
States respectively, and Malam Abba Kyari, who
subsequently was killed due to complications relating
to the disease [13]. The number of cases grew to 493
cases with 159 recovered and about 17 deaths [14].
As a result of the increasing number of cases recorded
within its borders, the Nigerian government was forced
to institute varying degrees of lockdowns in Lagos,
Abuja and Ogun states, which are the epicentres of the
Coronavirus [15]. Other states like Rivers, Delta, and
Edo instituted varying degrees of lockdown to curb the
spread of the virus.

The concept of emergency management

Emergencies are unexpected events that happen
with little or no warning. Noteworthy, is the fact that
no country, community or individual is immune to such
occurrences. Such events bear with them a broad range
of consequences and as such demand preparedness in
terms of organizational readiness, coordination and
communication among all partners involved [16]. In the
matter of definitions, a plethora of explanations on the
concept of emergency management subsist. Emergency
management involves the process of responding to an
undesired situation to mitigate adverse consequences.
In more simple terms, emergency management involves
risk aversion or minimization [17]. The process of
emergency management also involves the process of
managing natural and technological catastrophic events
[18]. From the preceding, this study defines emergency
management as the process of confronting unwanted
circumstances, situations and events for the purpose of
preventing and mitigating damage.

Emergency management comprises of four major
elements, namely: mitigation, preparedness, response
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and recovery [19]. Mitigation as an element of
emergency management involves reduce the exposure
to risks or hazards [20]. With the occurrence of ill-fated
events and happenings, there is a need to reduce the
dangers that exist for the purpose of saving lives. The
mitigation element of emergency management ensures
this happens. This snowballs into the second element
of emergency management, preparedness. In this
context, preparedness involves alleviating the sufferings
of human actors when disasters occur. Broadly,
preparedness involves two distinct approaches, short
term preparedness and long term preparedness [21].
The long-term approach of preparedness involves a
permanent action plan, to settle and/or resettle victims
of a disaster permanently. While the short-term approach
involves activities such as relief operations and so on.
According to Adams [22], response as an element
in emergency management involves reacting to a
situation with the appropriate attention and resources.
In its entirety, emergency response involves, repeated
assessment, planning, action and the review of actions
to respond adequately to the needs of the victims
of disaster. Recovery is the last stage of emergency
management. In the words of Baird [23], the recovery
element in emergency management involves the
decisions and actions related to rebuilding and replacing
homes and properties, resuming employment and so
on. It involves, getting a society which has previously
experienced disasters, back on track.

Emergency management in Nigeria

For any country including Nigeria, managing
emergencies is an important task. Over the years,
varying forms and degrees of emergencies and disasters
have been identified in Nigeria. These include oil
spills, pipe line vandalization, threat of desertification
and pest infestation, epidemics like meningitis, avian
influenza and the likes [24]. To effectively, manage such
emergencies and disasters, the Nigerian government
has overtime, developed policy and institutional
frameworks [24]. One of the institutions charged with
the responsibility of managing disasters in Nigeria is
the National Emergency Management Agency (NEMA).
Antecedents of NEMA trail back to 1972 when Nigeria
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experienced an overwhelming drought. This event had
not only socio-economic consequences, but led to mass
loss of lives in Nigeria. A response to such an occurrence
by the then-government was the development of an
agency that will effectively respond to emergencies in
Nigeria. The agency named National Emergency Relief
Agency (NERA) was formed in 1976 for the purpose
of collecting and distributing relief materials to victims
that had suffered one form of disaster or the other [25].

However, with regards to NERA, emergency
management was limited as the scope of the agency only
covered the provision of relief materials. It was not until
1993, that the government began efforts towards expanding
the responsibilities of the agency. These efforts culminated
into Decree 199 of 1993 which made NERA an independent
agency under the presidency. Still citing its limited
operations, the Nigerian government in 1999 through act
12 by the National Assembly, changed NERA to the National
Emergency Management Agency (NEMA) and increased
its responsibilities to managing emergencies [25]. NEMA,
while managing emergencies, coordinates other institutions
in doing so. This is to make sure the appropriate institution
handles the right kind of emergency [26]. To ensure its
effectiveness in handling disasters, NEMA with the approval
of the government drafted series of plans on emergency and
disaster management. These include the National Disaster
Response Plan, the Search and Rescue/ Epidemic Evacuation
Plan, the National Nuclear and Radiological Plan, Early
Warning System on Epidemics, etc.

Materials and methods

This study employs the qualitative research method
to investigate the Nigerian government’s response to
the COVID-19 pandemic within its borders. The study
retrieves data from secondary sources notably academic
journals, newspapers and online sources. The study
employs thematic analysis to segment the data into
themes in accordance with the objectives of the study.

Results and discussion

Nigeria in past times has expressed the ability
to confront and curtail health crisis, disasters and
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pandemics. This is visible in the Ebola epidemic that
ravaged African countries in 2014 [27]. However, in
line with the scope of this study, there is a need to
examine the response of the Nigerian government to the
Coronavirus pandemic within its borders. The actions
of the Nigerian government towards the COVID-19
pandemic within its borders are in the Table 1 [27—30].

Table 1
Nigeria's rection to the COVID-19 Pandemic

S/N DATE ACTION
February 02 Nigeria Centre for Disease Control (NCDC) issues
1. ry o public health advisory to citizens, updating them
2020 -
on the spread of the coronavirus
February 27 Nigeria isolates the index case of coronavirus,
2. 202%' ' | an Italian that arrived on the 25th of February
2020 via a flight from Italy.
3 March 03, | Nigeria isolates contacts of the index case of
’ 2020 coronavirus at medical facilities
President Muhammadu Buhari convenes
March 09,
4. 2020 12-member task force for the control of
coronavirus
March 19 Nigeria suspends visa issuance on arrival for
5. ' | travellers from China, United States of America,
2020 . ”
United Kingdom among others.
Nigeria bans all international flights due to the
March 21, |. )
6. increasing number of cases and also, shuts down
2020 I
Lagos and Abuja airports.
Nigerian government institutes lockdown in
March 30, . .
7. Lagos, Abuja and Ogun states as epicentres of
2020 )
the coronavirus
Aoril 13 Nigerian government extends the lockdown
8. 2020 ! in Lagos, Abuja and Ogun states due to the
increasing number of cases

Since February 2020, Nigeria has experienced
increasing cases of COVID-19. Through the Nigeria
Centre for Disease Control, Nigeria has been responding
to the pandemic with preventive measures. However,
these measures are preventive at best as they do not
actively confront the spread of thevirus.Such measures
include bans on international flights, lockdowns in
Lagos, Abuja and Ogun states which have not been
effective due to disobedience of stay at home orders and
lack of social distancing measures in certain markets
in the states [31]. Moreover, these measures were not
implemented early enough. For example, the non-
issuance of visas to arrivals at the airport and subsequent
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bans on international flights only occurred after the
numbers of recorded cases had begun to grow. Such
measures may not have been effective in stemming the
spread of the Coronavirus in Nigeria.

Conclusion

This study examines the efforts of the Nigerian
government towards managing the coronavirus within
its borders. Nigeria overtime, has witnessed increasing
numbers of cases. In response, the government has
instituted varying degrees of lockdowns and preventive
measures including lockdowns, closure of public places
including schools, churches, mosques and bans on public
gathering. The study identifies that these measures have
been largely ineffective as the number of cases have
been steadily increasing. Moreover, these measures
were implemented after the number of recorded cases
has become significant. In line with these, the study
recommends that the Nigerian government intensifies
its efforts towards curtailing the spread of the virus by
effectively implementing lockdowns and bans on public
gatherings, improve testing capacities to identify and
isolate carriers of the virus.
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KopoHaBupycHas uH¢eKLUa u aKCTpeHHble Mepbl B Hurepum
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TocynapcTBeHHbIN yHUBepcuTeT [enbTa, 2. Abpaka, Hueepus
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AnHoTaumsa. AkmyanbHocmb. B vcciiejloBaH|Y W3yYaroTCsl yCUITUS TIPaBUTeNbCTBa Hurepuu o 60pbbe ¢ KOpOHABUPYCHOM
unexnueit. COVID-19 — 310 uH(eKIMOHHOe 3abosieBaHye, KOTOPOe TOSBUIOChH B Kutae, B ropojie YxaHb, B koHIle 2019 roga.
Ha panHux cragusx Bupyc 3apasui okono 300 uesoBek M CcTaja NPUUMHOM CMEPTH LIeCTH yesoBeK. HecMOTps Ha paHHuUe
0OHapY>KeHHsI ¥ PeaKLIMI0 KUTalCKOTO MPaBUTETbCTBA, 00/1e3Hb PACTIPOCTPAHK/IACH TI0 Pa3HbIM cTpaHaMm Mupa. Ha utonb 2021
rofa bosiee cra cemuiecsaTy MunoHoB (170,000,000) uesioBek MHGHUIMPOBAHBI 3TUM 3ab0/1eBaHKEM, 60Jiee Tpex MU/TMOHOB
mectrcoT Thicsd (3,600,000) ymepnu. CoriacHo faHHBIM YHUBepcrTeTa [IkoHca XonkuHca B Hurepry B mrone 2021 1. 3aperu-
ctpupoBaHo 167 Teicsiu (167,000) ciiyuaes 3aboseBanuii u 6osee 2 Thicstu (2,000) neTanbHBIX UCX00B. Mamepuabt U Memoobi.
B vccnenoBaHuM aHaMU3UPYOTCS JaHHBIE U3 OTKPBITBIX UCTOUYHUKOB, B UaCTHOCTH aKaJleMUUeCKHX ’KypHaJ/IOB, KHUT, ra3eT U
OHJIalH-UCTOYHUKOB. Pe3ynbTatel M 00CyXeHue. Pe3ynbTaTsl MCC/eJ0BaHUS MTOKA3bIBAIOT, UTO, XOTS TIPaBUTEILCTBO Hurepruu
TIpeJNpPUHSIN Mepbl MPOMUIAKTUKY 3a60/1eBaeMOCTH, OHU He OTPaHUYM/IA PACpPOCTPaHeHHe BUPYcCa. Bbigoob!. ViccienoBarenu
PEKOMEeH/YIOT NpaBUTeNbCTBY HUrepum akTHBM3MPOBATh CBOM YCU/IHS IO NPe0TBpallleHUI0 paclIpoCTPaHeHus BUpyca IyTeM
3 peKTUBHOTO BBE/|eHUsI OTPAHUUEHUI U 3arPeTOB Ha MyO/IMUYHbIe COOpaHYs, YIyUIIeHHUs] BOSMO)KHOCTEM TeCTUPOBAHUS [Ijisi
BBISIB/IEHUST U M30JISILIMU HOCHTeJIel BUpyca.
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Nursing awareness of oxygen therapy among nurses
at selected district hospital in Nepal

Kalpana Katel ™ Sunita Gurung , Srijana Gautam , Muna Bhattrai

Gandaki Medical College Teaching Hospital and Research Center, Pokhara, Nepal
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Abstract. Relevance. Oxygen therapy is commonly used in the emergency and critical cases which is the first line treatment
in many critical conditions. Oxygen therapy is a medical treatment prescribed mainly for hypoxic patients, which provides oxygen
at higher concentrations than that found in atmosphere (>21%). Oxygen administering depends on the needs of the patients’
conditions and in some cases medical treatment. The present study aims to assess the level of awareness on oxygen therapy among
nurses and examine the association between level of knowledge, attitude and selected socio-demographic variables. Materials
and Methods. A quantitative descriptive cross-sectional study design was used. A non-probability purposive sampling technique
was used to select 125 samples. The data were collected for 6 weeks using a semi-structured self-administered questionnaire.
Descriptive statistics (frequency, percentage, mean, standard deviation) was used for quantitative data analysis and inferential
statistics (chi-square) were used to find out the association between level of knowledge, attitude and selected socio-demographic
characteristics of the respondents. Results and Discussion. The study revealed that 74.4% of the nurses had unsatisfactory level of
knowledge, 20% had average knowledge and 5.6% had satisfactory level of knowledge regarding oxygen therapy. A significant
association was found between the knowledge level and age, educational status and experience of the respondents (p=0.001,
0.000, 0.016). Conclusion. The study concluded that the level of knowledge among nurses regarding oxygen therapy has lower
than expected and is unsatisfactory. The results of the study can provide a framework for the healthcare policymakers to develop
and implement educational programs on oxygen therapy for nurses in hospital setting.
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Oxygen therapy (OT) is a medical treatment
prescribed mainly for hypoxic patients, which
provides oxygen at higher concentrations that found
in atmosphere (>21 %) [1]. It is listed as a core item
on the World Health Organizations (WHO) model of
essential medicines, which is a list of the most effective
and safe [2]. OT is vital to sustain human life it is one
of the most widely prescribed for patients with different
health conditions. Oxygen therapy is commonly used
in the emergency and critical cases which is the first
line treatment in many critical conditions. Oxygen
administering depends on the needs of the patients
conditions and in some cases medical team also advises.
If oxygen therapy is given inappropriately, it could be
fatal. Hence, patients must receive OT in an appropriate,
safe, and comfortable way [3]. Although oxygen therapy
is lifesaving, it may be associated with deleterious
effects when administered for prolonged periods at high
concentrations. In the human body, oxygen is making up
65 % of body mass. Oxygen plays a very essential role
in the body; as it allows humans to burn food, releasing
energy. Every cell in the human body needs oxygen to
survive [4]. Individuals’ health status, activity level, and
hydration are factors affected by how much human being
needs for oxygen. Without adequate oxygen, health
problems are definitely occurring. Oxygen deprivation
in human body doesn’t occur suddenly, it could take
long time to occur, occurring over months or years. The
reasons for oxygen deprivation are varied, that might
result from individual’s heath factors or environmental
factors. The health effects of oxygen deprivation can
be severe, it’s even linked to tumor growth [5].

Oxygen therapy, when performed with appropriate
dosage, is useful, however, it has significant adverse
effects in addition to its therapeutic characteristic when
performed inappropriately. Among these adverse effects
are hypoventilation, atelectasis, pulmonary oxygen
toxicity, retrolental fibroplasia, irritation, pain and
infection [6—7].

PULMONOLOGY

Nurses are the medical team who are directly
dealing with patients life for 24 hours, OT is commonly
used in the hospital so the knowledge on OT is essential
for the nurses.

Oxygen supplementation is a lifesaving treatment
in emergency conditions and is commonly used as a
therapeutic agent in emergency and ICU departments.
Many patients cannot survive without additional oxygen
treatment [8]. Oxygen therapy is prescribed in patients to
reduce the respiratory work [9]. Even if oxygen therapy
is lifesaving agent, it can also cause adverse effects
when given for long periods at high concentration.
According to Browne & Crocker; Oxygen should be
administered to achieve a target saturation of 94—98 %
for most critically ill patients or 88—92 % for those at
risk of respiratory insufficiency of hypercapnia [10].

Decisions of nurses in oxygen therapy are very
important and may impact patient outcomes. Critical
care nurses must be equipped by knowledge, good
attitude in the oxygen administration practices of critical
ill patients [11]. In developing countries, the staff is not
well trained in caring for critically ill patients, leading
to a lack of knowledge of critical care principles and
that cause a barrier to quality care [12].

A study among nurses’ knowledge, attitude and
practice about oxygen therapy in Orotta national
hospital showed that the mean percentage score on
knowledge, attitude and practice were 40 %, 60 % and
60 % respectively. Knowledge, attitude and practice on
oxygen therapy was good in 43.3 % for knowledge;
63.3 % for attitude; 45 % for practice respectively.
It was found out that poor knowledge, attitude and
practice on oxygen therapy were attributed due to lack
of training, availability of oxygen therapy guidelines,
and adequate supply of oxygen and delivery devices.
This study showed that there was a gap in knowledge,
attitude and practice among the respondents [13].

Based on the evidence from earlier studies, nurses’
knowledge and attitude regarding oxygen therapy are
shown poor. In the context of developing countries
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like Nepal few studies has been conducted till now.
Taking into consideration of these issues, this study
is aimed to assess knowledge and attitude on oxygen
administration among nurses.

Materials and methods

A quantitative descriptive cross-sectional study
design was used. A non-probability purposive sampling
technique was used to select 125 samples. The data
were collected for 6 weeks using a semi-structured
self-administered questionnaire. Descriptive statistics
(frequency, percentage, mean, standard deviation)
was used for quantitative data analysis and inferential
statistics (chi-square) were used to find out the
association between level of knowledge, attitude and
selected socio-demographic characteristics of the
respondents.

The study has been approved by Institutional
Review Ethical Committee of Gandaki Medical College
(GMC—IRC) of Nepal. Written informed consent has
also been obtained from the research participants.

Results and its discussion

The response of the study was only 88 % because
of unviability of respondent during COVID19. More
than half (57.6 %) of the respondents were aged 25
years and above, with a mean age of 26. More than
half (56.8 %) of the respondent were PCL nursing.
one third (63.2 %) of the respondents had more than
2 years of experience. Half (52.8 %) of respondents
works in general wards. Majority (90 %) of the
respondent did not get training regarding oxygen
therapy.

Level of knowledge regarding oxygen therapy

Regarding the level of knowledge three forth
74.4 % of the respondents had unsatisfactory level
of knowledge on oxygen therapy. About 20 % of
respondent had average level of knowledge on oxygen
therapy. Only 5.6 % of respondent had satisfactory level
of knowledge on oxygen therapy.
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Table 1

Socio- demographic Characteristics of the Respondents (N=125)

Variables Number Percentage (%)
Age in years
Less than 25 years 53 42.4
25—40 72 57.6
Median=25, Min=19, Max=39
Education
PCL 71 56.8
Bachelor 54 43.2
Experience
0—2 years 46 36.8
More than 2 years 79 63.2
Working unit
Critical ward 59 47.2
General ward 66 52.8
Training
No 120 96.0
Yes 5 4.0
Table 2
Level of knowledge regarding oxygen therapy
Level Number Percentage
Unsatisfactory 93 74.4
Less than 60 %
Average 25 20.0
60—75 %
Satisfactory 7 5.6
More than 75 %

Regarding the level of attitude almost all 95.2 %
of respondents had positive attitude towards oxygen
therapy. Only 4.8 % of respondents had negative attitude

towards oxygen therapy.

Table 3
Level of attitude towards oxygen therapy
Level Number Percentage
Positive 119 95.2
Negative 6 4.8

Factors affecting the level of knowledge

The factors that may contribute to the knowledge
level of respondents were analyzed. Chi-square test
revealed a significant association between the level of
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knowledge and age (2= 9.034, p= 0.011), Education
(x2= 29.724, p= 0.000), Experience (x2= 8.299,
p= 0.016). However working unit and training had no

significant association with the level of knowledge of
respondents.

Table 4
Association between level of knowledge and sociodemographic characteristics
Knowledge Level
Characteristics X p-value
Unsatisfactory n (%) Average n (%) Satisfactory n (%)
Age in years
Less than 25 years 39 9 5 *
25-40 54 15 3 9.034 0.011
Education
PCL 66 4 1 "
Bachelor 27 21 6 29.724 0.000
Experience in years
0—2 years 41 4 1 *
More than 2 years 52 21 6 8.299 0.016
Working unit
Critical ward 45 12 2
General ward 48 13 5 1.034 0.596
Training
No 89 24 7
Yes 4 1 0 0.314 0.855

Factors daffecting the level of attitude

The factors that may contribute to the attitude level
of respondents were also analyzed. Chi-square test
revealed no association between the level of attitude
with the sociodemographic variables.

The present study shows that majority of the
respondents have unsatisfactory level of knowledge
on oxygen therapy less than one third have average
and only few respondents have satisfactory knowledge,
whereas majority of respondents have positive attitude
and only few respondents have negative attitude towards
oxygen therapy.

The study findings are similar with the study
conducted among north east Africa done by Fanuel
et al [14] where poor or unsatisfactory knowledge on
oxygen therapy. The study findings are also similar with
the study done by Addis which revealed that nurses in
hospital of Ethiopia do not have sufficient of knowledge
about oxygen therapy [15]. The study findings are
also in line with another study done in Turkey which

PULMONOLOGY

revealed that the majority of respondents in this study
have inadequate knowledge on oxygen therapy [16].

The current study shows that age, education and
experience have significant association with education
status. The study findings which are significant with age
is similar with the study conducted by the Demirel H. in
Turkey [16]. Education level is significant in our study
which is similar to study conducted by V. Uwineza Didi
in hospital of Rwanda [17]. Likewise, another significant
in our study experience is similar to the study conducted
by Demirel H. in hospital of Turkey [16].

The current study shows no association between
levels of knowledge with working unit, training.
In contrary study conducted by Demirel H. [16]
showed there were significant associations between
the level of knowledge on oxygen therapy and
working unit (P=0.000). The similar study done
by Ghebremichael F.G. also showed there were no
significant association between level of knowledge on
oxygen therapy and training (P=0.157) [14].
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Table 5
Association between level of attitude and socio-demographic characteristics
Attitude Level
Characteristics Positive Negative X p-value
n (%) n (%)
Age in years
Less than 25 years 50 3
25-40 69 3 0.149 0.699
Education
PCL 68 3
Bachelor 51 3 0.119 0.730
Experience in years
0—2 years 43 3
More than 2 years 76 3 0.472 0.492
Working unit
Critical ward 58 1
General ward 61 5 2.358 0.125
Training
No 115 5
Yes 4 1 2.633 0.105
The study regarding attitude shows there is no References

association between attitude towards oxygen therapy
and selected variables.

Limitation of the study

The study was conducted in a single hospital
and might not reflect the knowledge of all the nurses
in general which might limit the generalizability of
the findings of the study. Also as this study is a cross
sectional study, chances of recall bias may be high.

Conclusion

The study revealed that the level of knowledge
among nurses regarding oxygen therapy has lower
than expected and their knowledge is particularly
unsatisfactory in terms of oxygen therapy. There was
a gap in knowledge and attitude among the participants.
Some of the possible factors were also identified which
includes age, education level and experience.

The results of the study can provide a framework for
the policymakers to develop and implement educational
programs on oxygen therapy for nurses in hospital
setting.
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OcBefOM/IEHHOCTb MeAcecTep 0 KUCNIOPOAHON Tepanuu
B OTAeNIbHOWU paloHHON 60onbHULEe Henana

K. Karen g, C.Typynr , C.T'ayram ~, M. bxarrapaiu

BoJIbHUIA U UCCIIeIOBATEBLCKUM LEHTD MeIUIMHCKOTO Kojuteayka [anzak, 2. ITokxapa, Henan
D katelkalpana@gmail.com

AnHoTanuna. AkmyabHocmb. Kuciopo/iHast Teparusi 00bIUHO UCTIONb3YeTCs B HEOT/IOKHBIX M KPUTUUECKUX CTyUasix U sB/ISIeTCS
JieueHHeM 1epBOii JIMHUK BO MHOTUX KPUTUUYECKUX COCTOSIHUAIX. KrciopoiHas Teparusi — jieueHue, Ha3HauaeMoe B OCHOBHOM
TMaLeHTaM C THTOKCHel, TP KOTOPOM TOJIaeTcst KMCIOPOA, B KOHLIeHTparyu 6osiee BRICOKOH, ueM B atMoctepe (> 21 %). ITopaya
KUC/I0POJ,a 3aBUCUT OT COCTOSIHUA MalleHTa U, B HEKOTOPbIX C/Iyvasix, OT jedeHus. HacTosiee uccnenoBaHye HarlpaB/ieHO
Ha OLIeHKY YPOBHS 0CBeJOMJIEHHOCTH Me/icecTep O KUC/IOPOAHON Tepariu U W3ydeHne CBS3U MeXKAy YPOBHEM 3HAaHWM U
colanbHO-JeMorpaduuecKuMy JaHHbIMU. Mamepuanbl u MemoObl. Bbl Mcrionb30BaH KOMUeCTBEHHBIN OMucaTes/bHbIN
Jw3aiie uccefoBanus. st or6opa 125 06pasLoB UCIob30Baiach HeBePOSITHOCTHAS Lie/leHarpaB/ieHHasi BbIOOpKa. [JaHHbIe
ObUTM coOpaHbI B TeueHUe 6 He/leslb C UCTI0Tb30BAHUEM aHKeThI /111 CAMOCTOSITeIHOTO 3aroHeHust. OnucarenbHast CTaTUCTHKA
("acToTa, MPOLIEHT, CpefHee 3HaUeHHe, CTAaHAAPTHOe OTKJIOHEHHE) UCI0/b30BasIach /IJisi KOMUeCTBEHHOTO aHa/i3a JaHHbIX,
a CTaTUCTUUYeCKHe JJaHHble (XU-KBaJpaT) UCIOIb30BaINCh [I/Is1 BBISICHEHUS CBSI3U MeXXZy YPOBHEM 3HaHUI, OTHOIIIEHUEM U
BbIOPAHHBIMU COLIMA/IBHO-/IeMOrpauueCKUMU XapaKTepPUCTUKAMU PeCTIOHIEHTOB. Pe3yibmamat u obcyscderue. ViccneoBaHue
rokKasarno, 4to 74,4 % MefcecTep UMeJd HEY/|OB/IeTBOPUTENbHBIN YPOBeHb 3HaHUM, 20 % uMenu cpejHUi YpPOBeHb 3HaHUM
u 5,6 % UMesu yI0B/IeTBOPUTE/IbHBINM YPOBEHb 3HAHUM O KUCIOPO/HOM Tepanuu. Bblia 00Hapy>keHa 3HauUMMasi CBSI3b MEX[Y
YPOBHEM 3HaHWI U BO3pacToM, 00pa3oBaTe/IbHbIM CTaTyCOM U OMBITOM pecrioHeHToB (p = 0,001, 0,000, 0,016). Bbigodsil.
B pesysnbrare vccieoBaHus yCTaHOBIEHO, UYTO YPOBEHb 3HAHUI MeZiCecTep OTHOCUTeTBbHO KUC/IOPOAHOM Teparvu HIDKe, UueM
0XKH[IAJIOCh, U SIBJISIETCS] HEY/IOB/IETBOPUTEbHBIM. Pe3y/ibTaThl UCC/IeI0BaHUS MOTYT TIOCTY>KUTh OCHOBOH /ij1s pa3paboTKu U
peanu3aiuu 06pa3oBaTebHbIX TIPOrPAaMM 110 KMCIOPOAHOMV Teparuu Jijiss Mejicectep B 60/bHUIIAX.

KiroueBble cj10Ba: KUC/IOPOHAsST TePaItusi, TUTIOKCHsI, Me/ICeCTphbl, 00pa3oBaHue

Bxajy aBTOpOB. ABTOPBI BHEC/IM PaBHBIN BKJIaZ, B TIOJ[TOTOBKE PYKOIIHCH.

BiiarogapHocTH. ABTODBI 6/1aro/japsT BCEX YUaCTHUKOB UCC/Ie/JOBaHMUSI, KOTOPBIe TF00e3HO COTPYAIHUUAH B MTPe/I0CTaBIeHUN
HeoOXxoMMOol MHpOPMALIUK JjaXke BO BPeMs MaH/|eMUH.

HNudopmanus o KOHQIUKTe HHTEPeCOB. ABTOPHI I€K/IaPUPYIOT OTCYTCTBHE KOH(IMKTA UHTEPECOB.
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KoMneKcHbI aHann3 pe3ynbTaToB J1TabopaTOPHOro
o6cnefoBaHUA NALMEHTOB C YCTAaHOBJIEHHbIM AUMAarHo30Mm
O6pPOHXMaNbHOM acTMbl

E.P. AdogpaxmaHoBa® 2D , H.B. BnacoBa' ', JI.LM. MacaryroBa“?
JLI. I'm3aryumaHa' —, JILA. PajdukoBa' —, I'M.UyaHoBer!

'Y pumcKuii HayYHO-UCCIe0BaTeIbCKUN UHCTUTYT MeJVLIMHBI TPY/a ¥ 9KOJIOTUH Ue/ioBeKa, 2. Y¢a, Pocculickas Dedepayus
*BalK1pCKUil roCyjapCTBEHHbIM MeULIUHCKWI YHUBEpCUTET, 2. Y¢ha, Pocculickas dedepayus

B elenara@inbox.ru

AHHoTanusa. AkmyaibHocmb. BpoHXuanbHas acTMa TNpe/CTaB/seT CePhe3HYI0 MeAUKO-COLMaNbHY0 rpobiemy. Bepu-
¢ukanus guarto3a TpedyeT OLleHKH UMMYHOJIOTHUECKOTO CTaTyca, a TaKyKe HaJWUUsl XapaKTePHOTO a/ljIeProjioTHyecKoro
aHaMHe3a U COOTBETCTBYIOIUX CrelubruueCcKuX MapKepoB mnatoyoruu. Ocoyro akTyalbHOCTh MPeCTaB/IsieT KOMITJIEKCHBIM
aHajM3 pe3y/bTaToB J1labopaTopHOro 06c/e[0BaHus MALEHTOB, C BK/IIOUEHHEM JAaHHBIX FeMaTo/I0THUeCKOr0, UMMYHOJIOTH-
YeCKOro, MUKPOOHMOJIOTHUECKOTO UccenoBaHui. Lienb. M3yunTth HEeKOTOpBIE J1abopaTopHbIe MOKa3are/y (reMaToiornyecKue,
WMMYHOJIOTHUEeCKK1e U MUKPOOUO/IOTHUeCKIe), N3MEeHeHUsI KOTOPbIX HanboJjiee XapaKTepHbI [ijis MAl[UeHTOB C YCTaHOB/I€HHBIM
IMarHo3oM OpoHXHUabHasi actMa. Mamepuasbt u Memoodbl. IIpOBeZIeHO KITMHUKO-AUArHOCTUYECKOe 00CIeOBaHUEe JKEHILUH
HETTPOM3BO/[CTBEHHOM U TTPOM3BO/ICTBEHHOM C(hephI C YCTAHOBIEHHBIM JUArHO30M OpOHXHMAabHas ACTMa, BBITIOJTHEHHBIX TIPU
TIPOBe/IeHUH MePUOJNYECKOTO MEJULIMHCKOTO 0CMOTpa. Pe3yabmambl u 06¢ysicoeHue. JlabopaTopHOe UCCef0BaHHe TI0Ka3asio,
YTO reMaToIorudecKue MoKa3aTe/d XapaKTeprU3yHTCs TIOHKEHHBIM COJlepyKaHUeM reMorio0rHa, SpUTPOLMTaPHOTO WHAEKC A
(mapkepa runoxpomun) — MCV, MCH, MCHC. Y 06c/ie[joBaHHBIX »KEHIIHH MMOBBILIEHbI TT0KA3aTe/ln: 303UHO(UIbI, UMMYHO-
robyauH E, MHAeKC ajuieprysaiiy, 1eHKOLMTapHbIA HH/EKC MHTOKCHUKALMKY. BhICOKMe ToKa3aTe/ iy ajlyiepru3aljiy BCTPeyaroTCs
B MPOM3BOACTBEHHO cepe y 41,51%, B HENIPOU3BOACTBEHHOM — y 44,44%, UTO yKa3bIBaeT Ha CEPhe3HYI0 CEHCUOUTH3ALINI0
opranu3sma, (hPOpMHPOBaHUS ayTOMMMYHHOTI'O MPOL[eCCa U UHOM K/IMHUUEeCKOM MaTo/ioruu. bakrepuaibHas 06ceMeHeHHOCTh
B 00C/IeI0BaHHBIX IPYTINax MpeCTaB/ieHa KOKKOBOU (IopoH, rie Hanbosee 3HaUMMBIN MUKpOopraHu3mMel Staphylococcus
aureus, Staphylococcus spp, Streptococcus pyogenes u Candida albicans. BbigoObl. ViccienoBaHue TTOATBEPXKIAIOT BLICOKYHO
3HAUYMMOCTh 0TOOpa ¥ 000CHOBAHUS MTPEAUKTOPOB (hOPMUPOBAHKE MaTO/IOIUH BEPXHUX AbIXaTe/TbHbIX [TyTeH, B Le/IsIX paHHek
JIOHO30/TOTMYECKOM IMarHOCTUKY TP TIPOBEIeHUH CKPMHUHIOBOTO 00C/1e10BaHMs pabOTaroIero HaceeHys B paMKax TPOBe/IeHHst
pernaMeHTHPOBaHHBIX MeIULIMHCKUX OCMOTPOB.

KroueBble c10Ba: OpoHXHajbHAs aCTMa, a//IEPTHsi, FTeMaTo/IOrMUyeCKUe ToKa3are/iv, IMMYHOJIOTMYeCKHe TTOKa3aTesiy,
MUKpO(dI0pa BePXHUX AbIXaTe/IbHbIX MyTeH, 1abopaTopHasi [UarHoCTUKA
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Comprehensive analysis of the laboratory examination results
of patients with an established bronchial asthma diagnosis
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Liliya G. Gizatullina' =, Linara A. Rafikeva' =, Guzel M. Chudnovets’

'Ufa Research Institute of Occupational Medicine and Human Ecology, Ufa, Russian Federation
“Bashkir State Medical University, Ufa, Russian Federation
> elenara@inbox.ru

Abstract. Relevance. Bronchial asthma is a serious medical and social problem. To confirm the diagnosis, it is necessary to
assess the allergic status, to determine the biological markers of the disease. Of particular relevance is a comprehensive analysis of
the results of laboratory examination of patients, including data from hematological, immunological, microbiological studies. Aim.
To study some laboratory parameters (hematological, immunological and microbiological), the changes of which are most typical
for patients with an established diagnosis of bronchial asthma. Matherials and Methods. A clinical and diagnostic examination of
women in the non-production and industrial sectors with an established diagnosis of bronchial asthma, performed during a periodic
medical examination, was carried out. Results and Discussion. Laboratory research has shown that hematological parameters
are characterized by a reduced content of hemoglobin, erythrocyte indices MCV, MCH, MCHS - markers of hypochromia.
The surveyed women had increased indices: eosinophils, immunoglobulin E, allergy index, leukocyte intoxication index. High
rates of allergization are found in the production sector in 41,51%, in the non-production sector - in 44,44%, which indicates a
serious sensitization of the body. Bacterial contamination in the examined groups is represented by coccal flora, where the most
significant microorganisms are Staphylococcus aureus, Staphylococcus spp, Streptococcus pyogenes and Candida albicans.
Conclusion. The results of the analysis indicate the need to conduct and study further research on the development of markers
of early, prenosological health disorders in the process of screening examination of large groups of the working population.

Keywords: bronchial asthma, allergy, hematological parameters, immunological parameters, microflora of the upper
respiratory tract, laboratory diagnostics
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BeepeHue

[To maHHBIM COBpPEeMEHHOM /IUTepaTyphl, Haboa-
eTCsI HeYK/IOHHBIN POCT a/UlepruuecKrx 3abomeBaHuM
B MH/lyCTPUA/IbHO Pa3BUTBIX CTPaHaX B CBS3U C POCTOM
KOMIIJIEKCHOTO ¥ KOMOMHUPOBAHHOTO BO3Z€HCTBUS
Ha paboTarolx pa3Ho0Opa3HbIX POMBILILIEHHBIX (haK-
TOPOB, HOBBIX CJIOKHBIX XUMHUUECKHX BelecTB [1—3].
Pa3yiuuHble NaTo/I0riy KIMMYHHOM CUCTeMBbI Tpe/iCTaB-
JISTFOT aKTya/IbHYH0 MeAUKO-COLIMATbHYO TIpobiemMy A/ist
OO/BILIMHCTBA Pa3BUTHIX CTPaH.

CBoeBpeMeHHasi AMArHOCTHKA aJ/lJIePruyeCcKoro
3abo0s1eBaHusI 0CTaeTCs CJIOKHOM U TpebyeT pa3paboTku
HOBBIX MeTO/IOB, €IMHBIX COBPEMEHHBIX MOJX0/0B
U afiroput™MoB. Pa3paboTka ueTKoro aaropurMa Ajis
JVAarHOCTUKY aJ/lJIepruueckux 3abosieBaHUM SIB/ISI@TCS
Yype3BbIYalHO aKTya/lbHOM.

BpoHxuasbHast acTMa yCTaHaB/IMBAEeTCs 0 pe3yJib-
TaraM WCC/e/i0BaHUM, KOTOPbIe JOTO/HSIOT U YTOUHSIOT
apyr apyra. YacTo ripeziBeCTHUKaMU Mpog)e CCHOHAIb-
HOI OPOHXHMAILHOW aCTMBI SIBJISIFOTCSI PUHOCHHY CHTBI,
KOHBIOHKTUBUTHI M KPaNTUBHULIBL. VIMeeTcst 60/bIIoi
MaCcCHB HOPMaTUBHBIX J0KYMEHTOB U UCC/Ie/l0BaTe b
CKHX MyO/MKaLyi, TOCBSIeHHbIX 000CHOBAHHUIO ajro-
pUTMa JMarHOCTUYECKUX TPOLIeyp NP OpOHXUATBHOM
act™e [4, 5]. OgHako, yuuThIBasi, UTO OpOHXHaTbHAs
acTMa — 3T0 My/bTH(haKToOpHOe 3abosieBaHue, s
TeueHHst KOTOPOTO XapaKTePHO paHHee MPHCOoeJUHEeHe
VMH(QULIMPOBaHUsI B COUETAaHUH C IIPOrpeccpoBaHUeM
HMMMYHOTIaTO/IOTMYe CKUX COCTOSIHUM, 0COOYIO aKTyastb-
HOCTb Tpe/iCTaB/IsieT KOMIJIeKCHBII aHa/Iu3 pe3y/bTaToB
nabopatopHoro 00c/Ie10BaHys TAIUEHTOB, C BK/TFOUEHH-
€M JIaHHbIX FeMaTo/I0rMyeCcKoro, MMMYHOJIOTMUECKOT 0,
MHUKDPOOHO/IOTUeCKOTO UCCIIeI0BaHNH.

Llenb pabombl — W3yunTh HEKOTOPBIE 1abopaTop-
HbIe [T0Ka3aTe/ iy (reMaToIoruuecKie, IMMYHOJIOTHYe-
CKHe 1 MUKpOOHooruyeckue), u3MeHeH sl KOTOPBIX
HaunboJsiee XapaKTepHbI /17151 TTAIJUeHTOB C YCTaHOB/IeH-
HBIM JMarHo3oM OpoHxuanbHas actMa (BA).

PULMONOLOGY

MaTepMaﬂbI N MeToabl

[TpoBeZieHO KJIMHUKO-IUarHOCTHUeCKoe obcesno-
BaHHe >KEHIIVH C yCTaHOB/IEHHbIM JUarH030M — OpOH-
XHMaJibHasi aCTMa CMeLlaHHOTO TUTa U OpoHXUabHast
acTMa c rpeo6s1aJjlaHeM alJIepruueckoro KOMIIOHEeHTa
(90 yesoBek). ¥Y Bcex MaieHTOB ObLIO ITOTyUYeHO WH-
(hopMHpOBaHHOE COTIacKe Ha y4acTHe B UCC/Ie[JOBaHUU
cornacHo XeabCUHKCKOM JieKnapaluu BceMupHoi
MeaurHcKor accoruaiuu (WMA Declaration of
Helsinki — Ethical Principles for Medical Research
Involving Human Subjects, 2013) 1 06paboTKy niepco-
Ha/bHBIX JaHHBIX. O0C/Ie10BaHHbBIe ObUTH pa3/eneHbl
Ha /IBe TPYIIIbI: MepBasi — >KeHIIWHbI HETTPOU3BO/-
cTBeHHOU cepbl (cheprl yCIyT, MperofaBaTe iy 1Ko,
BY30B U JIp.); BTOpasi — KeHIL[UHbI TTPOM3BOACTBEHHOU
cdepsl (paboTHHULBI He(hTEXUMUUE CKUX, XUMAYe CKUX,
MeTa/UTypruueckux MpoU3BO/CTB, arPONPOMBILLIEHHOTO
KOMILIeKca). Bce yKeHIIMHbI HaX0JUIUCh Ha CTaLjuo-
HApHOM JIeYeHUU B K/THHUKE UHCTUTYTA, ObL/IM He TOp-
MOHO3aBHCUMBbIe, UMeJIH JIETKYIO U CPEeJHIOI0 TSDKECThb
3abosieBaHus1. Bce rpyTinbl COMOCTaBUMBI 110 BO3pPacTy
v rosty. CpefiHUI BO3pacT 00C/IeI0BaHHbIX MAl[eHTOB
coctaBua 51,92+1,09 neT, cpeiHMiA CTaxK B Tipodec-
cuu — 23,45+1,11 ner.

st oLjleHKM reMaTo/10ThUeCKUX MoKa3aTesaen
VICTI0/Ib30BaHbI JaHHbIE, [10/TyUyeHHbIe Ha TeMaTo/I0rv-
yeCcKoM aHanu3zatope Sysmex — KX-21.

AHnanusarop no3BosseT 0XapaKTepru30BaTh B Ka-
»XaoM obpa3iie (200 MK/T) KpOBH CoZiepKaHue: Jiek-
kouutoB (WBC,109/n), spurpouuros (RBC, 1012/n),
tpomboruToB (PLT, 109/1), KOHL|eHTpaI|sl FreMOTJIO-
6una (HGB, r/n), rematokput (HCT,%), cpeguuii
o6wem sputpouuToB (MCV, ¢u1), cpeiHee coepKaHue
remoryiobrHa B sputporute (MCH, 1ir), cpejHsist KOH-
LeHTpaLys KieTouHoro remornoouHa (MCHC, /),
CKOpOCTh ocefianusi aputporuToB (CO3).

[TopcueT yeliKoLiUTapHOM (hOpMY/bI TIPOBE/IEH
nof, umMepcreit, okyssap *100, Ha 100 k/1eTok B OKpa-
LIeHHOM Ma3ke 1o PomanoBckomy — I'm3e. Pacuer
VHTErpajibHbIX XapaKTePHUCTUK TOMeOCTaTUIeCKUX
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CUCTeM opraHu3Ma (MH/leKca asanepru3auuu — MA
Y JIeMKOLIUTapHOTO UH/leKca MHTOKCUKaLmu — JIMI)
TMpoM3Be/ieH Mo (GopMysiam, UCOIb3yeMbIM [i/Is1 OLleH-
KM a/IalTaliMOHHO-KOMITeHCATOPHBIX BO3MOXKHOCTeM
opranu3ma [6]. TIpoBoguMoe ucciieloBaHUe BKJTHOUAJIO
B ce0st U3yueHHe TI0Ka3are/isi TUIePYyBCTBUTETbHOCTH
(comep>xanue ummyHornooynuHa E obiiero), mpo-
BeJIeHHOT0 MeTO/[OM UMMYHO(epPMEHTHOIO aHa/Ir3a
C UCTIONb30BaHUEM KOMMepUYeCcKUx HabopoB (pupmbl
«BekTop — becr».

[TpoBesieH KOMIJIEKCHBIW aHa/IM3 COCTOSTHUS MU~
Kpo/10pbl BePXHUX [IbIXaTe/IbHbIX MyTel, ToTyueHHbIN
TIPYU OCMOTpPE BPauOM-0TOPHUHOJIaPUHTOJIOM.

st epBUYHOTO BbIJje/IeHUs] MUKPOOPTraHHW3MOB
JIOCTaBJ/IEHHBINM B JTaDOPATOPHIO OMOIOrHUeCKUM Ma-
Tepuasi ObUT 3aCesiH Ha ONTUMaJIbHbBIE 17T BbIIe/IeHUSI
MHKDPOOPraHU3MOB Ce/leKTUBHBIe, Tu(depeHIambHO-I1-
arHOCTUYeCKUe U XPOMOTeHHbIe MUTaTe/IbHbIe CPe/Ibl.

BbigeneHre UMCTBIX Ky/IBTYp ITPOU3BEIeHO 0011e-
TIPUHSATHIMA CTAaHJAPTHBIMU METOAUKAMH C UCTIO/b30-
BaHHEM COBPEMEHHBIX KOMMepUeCKHX TeCT-CUCTEM,
Takux Kak «Lachema» (Uexusi), «Himedia» (Mugus),

TUIACTHH M JIVCKOB, TV hepeHIMPYIOIMX SHTepobaKTepri

u cradunokokku — [MB13, TIBAC (Hwkuuii Horopoy,
Poccus) [7, 8].

Pesynbrar nccieioBaHus IpU3HAaBasCs 3HAYUMbIM
B C/lyuae pocCTa MOTeHLUabHOr0 TaToreHa B TUTpe
He MeHee 105 KOE/TammnoH. YcnoBus KyJIbTUBUPO-
BaHUsI COOJTIOAA/NCE C yYeTOM TpeOOBaHUM K POCTY
MPUXOT/IMBBIX U He TIPUXOT/IMBbIX MUKPOOPraHU3MOB
B COOTBETCTBUHU C JIeUCTBYIOLIMMU HOPMaTUBHBIMU
JIoKymeHTamHu [9].

CraTucThYeCKWi aHa/K3 MPOBe/ieH MPU MOMOLIU
MPOrpaMMHOro naketa «Statistica 6.0». OrnipezneneHue
CBSI3Y MOKa3aresel JIUTeTbHOCTA KOHTAKTa C Mpo-
WU3BO/ICTBEHHBIM (PaKTOPOM U HapYIIIeHUM 3/10POBbSI
TIPOBEZIEHO C MOMOIIIBI0 KO3 uLeHTa Koppessitiyu ().

PesynbTaTbl M 06Cy)KeHue

[TpoBesieHHOE KOMIIJIEKCHOE KITMHUKO-7TabopaTop-
HOe 00c/ie[oBaHKe TI0Ka3a/10, UYTO CPeIHETPYIIIOBbIe
ToKa3aTesv CofiepKaHust reMor/io0rHa, JIeMKOIUTOB,
TPOMOOLIMTOB y BCeX 00C/1e/I0BaHHBIX )KEHIIUH HAXO/ST-
cs1 B ipefiesiax (pr3noioruueckoil Hopmbl. MckitoueHre
COCTABJISIFOT WH/IEKC aJljiepru3aiivuu U JIeMKOIUTapHbINA
WH/IEKC MHTOKCHKaImu (Tabs. 1).

Tabnuya 1

CpepfHerpynnoebie reMaTonoruyeckue nokasarenu y paboTHuy,
Hemnpou3BoACTBEHHOI U NPOU3BOACTBEHHOI chepbl (M + m)

lemaTonorvyeckue nokasaTenu HenpoussoacTeeHHas cdepa MpownsBofcTBeHHas chepa
TeMorno6uH, r/n (x) 129,0343,01 131+2,54
AputpouuTbl, 1012/n 4,78+0,06 4,89+0,08
lemaTokpuT,% 40,05+0,49 39,8110,51
MCV, dn 83,3040,75 82,5610,97
MCH, nr 27,2740,37 27,2740,43
MCHC, r/an 327,8343,99 330,37+3,8
Nenkountbl, 109/n 7,5610,32 7,22+0,36
CermMeHToAaepHbIe, % 58,49+1,68 59,54+2,14
Jo3nHobunbl,% 3,17+0,66 2,14+0,33
NumobounTbl,% 35,43+1,70 35,09+2,15
Tpom6bouuTbl,% 215,58+7,45 239,58+11,41
WHpekc anneprusauum (VA), y.e. 1,31£0,13 1,1740,11
JlenkounTapHbI UHAEKC 7,96+2,39 5,6010,58
WMHTOKCUKauum (JTUN), y.e.
IgE.y. e 56,70+15,31 60,45+12,36
212 MYJIbMOHOJI0T 1A
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Table 1

Average group hematological parameters in female workers non-production and production spheres (M £ m)

Hematological indicators

Non-production sphere

Production sphere

Haemoglobic, g/I (fem) 129,0343,01 131+2,54
Erythrocyte, 1012/1 4,78+0,06 4,89+0,08
Hematocrit,% 40,05+0,49 39,81+0,51
MCYV, fL 83,3040,75 82,56+0,97
MCH, pg 27,27+0,37 27,2740,43
MCHC, g/dL 327,83%3,99 330,37+3,8
Leucocyte, 109/1 7,56%0,32 7,22+0,36
Microxyphil,% 58,49+1,68 59,54+2,14
Eosinocyte, % 3,17+0,66 2,14+0,33
Lymphocyte,% 35,43%1,70 35,0942,15
Thrombocyte, % 215,5817,45 239,58+11,41
Allergization rate, y.e. 1,3140,13 1,1740,11
Leukocyte index of intoxication, c.u. 7,9642,39 5,60+0,58
IgE. c.u. 56,70+15,31 60,45+12,36

HPOBE,ELEH CpElBHHTE]'II:HI:Iﬁ dHa/IM3 BCTPEYdE€EMOCTH

OKOHYaHue Tabnnybi 2

4aCTOThI OTK/IOHEHUH reMaTo/IOrM4eCKUX ToKa3aTesnei Hanpasnerine OcHoBHasi rpynna
OT HOpMAaTHBHBIX (Ta6J'I. 2)' :Jg::;?e; HenpouseogcTteeHHas | [ponsBoacTBeHHas
. TaGnuya 2 chepa chepa
YacToTa OTK/IOHEHUIA reMaToJIorMYecKux nokasarenei
Y XKeHLUH ¢ BA (%) C03,> 10 MM/Y 64,1546,65 66,67+7,97
HanpaBneHue OcHoBHas rpynna Tpom6ouunThl, 7,5543,66 16,67+6,30
OTKJIOHEHUS >320*109/n
nokasaTenei HenpousBoacTeeHHas | [ponsBoacTBEHHas
cepa chepa <180*109/n 24,53+5,97 36,1148,12
Femorno6u, 24,53+597 25,00£7,32 UHaeke
>142r/n Anneprusauum, 41,5146,83 44,4448,40
20,7545,62 30,56+7,79 06-12y.e.
<116r/n
Mn=2"1y.e. 83,0215,21 88,8915,32
SpUTpoLUThI, d ' ) 4 ’
>3.0%1012/n 60,38+6,78 69,44+7,79
3 IgE>100y.e. 16,985,21 27,7747,57
reMaTOK(P”)T' >42 % 28,306,25 27,78+47,57
X
Table 2
<36 % () 15,09+4,96 22,2247,03 Frequency of deviations in hematological parameters
in women with BA (%)
MCV < 80cn 26,4246,11 36,11+8,12
Pri
Direction of rimary group
MCH < 27nr 41,5146,83 41,6748,33 indicators deviation Non-production ]
sphere Production sphere
MCHC < 300r/n 22,64+15,80 5,56+3,87 -
— Haeq‘fzg"/’lb'cl 24,534597 25,00£7,32
eKoLuTbl, >142g
>8,8%109/1 32,0816,47 19,4416,69
<1164/ 20,75+5,62 30,56+7,79
CerMeT;’Ser“"'e' 22,64+5,80 30,56+7,79 9
E:gg‘,[;’g?’fﬁ 60,38+6,78 69,4447,79
dosuHopunbl, > 5 % 13,21+4,70 16,676,30 ]
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End of the table 2
HanpaBneHnue OcHoBHas rpynna
OTKJIOHEeHUs a n
noKasaTeneil enpou3BoAcTBeHHas | NpousBoAcTBEHHas!
chepa chepa
Hematocrit, >42 % 28,3046,25 27,78+£7,57
(fem)
<36 % (fem) 15,094,96 22,22+7,03
MCV < 80fL 26,4246,11 36,1148,12
MCH < 27pg 41,5146,83 41,6718,33
MCHC < 300g/I 22,64+5,80 5,56+3,87
Leucocyte,
>8 8+10%/1 32,0846,47 19,44+6,69
Microxyphil, > 70 % 22,64+5,80 30,56+7,79
Eosinocyte, > 5 % 13,2144,70 16,6746,30
Lymphocyte, > 40 % 33,9646,57 44,44+8,40
Blood
sedimentation rate, 64,1546,65 66,67+7,97
>10 mm/h
Thrombocyte, 7,5543,66 16,6746,30
>320*10°%/1
<180%10Y/I 24,53+5,97 36,1148,12
Allergization rate, 41,5146,83 44,44+8,40
0,6—1,2y.e.
Leukocyte index of
intoxication > 2,1 83,0245,21 88,8945,32
c.u.
IgE>100c.u. 16,98+5,21 27,77+7,57

[ToBbIlIeHHBIN YPOBeHb reMOT/I00NHa BhISIB/IEH
y 24,5345,97 % 00c/ieJoBaHHBIX YKEHII[UH ITepPBOU
rpynnsl U 25,00+7,32 % Bo BTOpOIi. ComeprkaHue
SPUTPOLIMTOB TAKJKe OBBILIEHO, UTO YKa3blBaeT Ha aK-
TUBU3ALMIO 3pyUTponos3a. Huskoe cogeprkaHue re-
MornobrHa otMeueHo y 20,75+5,62 % u y 30,56+7,79 %
cooTBeTCTBeHHO. CO CHIDKeHMEeM YPOBHsI reMOor/iobnuHa
TPOUCXOJUT Y CHU)KeHHe SPUTPOLIMTapHOIO UH/EK-
ca (Mapkepa runoxpomuun) — MCV, MCH, MCHC.
Haubornee 3HauMTebHbIE M3MeHeHHUs ObUTH BBISIB/IEHBI
B nokaszaresysix MCV u MCH.

WccenenoBanuist 1eldKoLUTapHON (POPMY/IbI BBIIBU/IO
TOBBILLIEHUE COJePKaHUsI CerMEeHTOsIIepPHbIX HEUTPO-
¢bunoB y 22,64+5,80 % >KeHILH HETPOW3BOICTBEHHOM
u 30,56+7,79 % npou3BOJCTBEHHOU Cepbl, TUMPO-
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1mTo3 y 33,96+6,5 % u 44,44+8,40 % 00C1eJOBaHHBIX
JIL] COOTBETCTBEHHO.

Y 60nbHBIX ¢ BA ObLTH 3a(UKCUPOBaHBI BLICOKHE
YPOBHHU 303UHOGMIOB KpoBHU M obmiero Ig E. Yeemue-
HHe 303UHO(UIOB OT 5 % U BbILIe UarHOCTUPOBaHbI
y 13,2144,70 % B niepBoii u y 16,67+6,30 % Bo BTO-
poti rpymnmax. O6muii IgE noeeieH y 16,98+5,21 %
ny 27,77+7,57 % obciiefoBaHHBIX. YBeTUUeHHE YPOB-
Hs Ig E B KpOBM KOppenupyeT €O CTeleHbI0 TSHKeCTH
BA [5, 10]. TToBsIieHHbIe TIOKA3aTeIN ajljiepru3alu
BCTPeUaroTCs B MPOU3BO/ACTBeHHOM cdepe y 41,51 %,
B HEIPOM3BO/CTBeHHOU — Y 44,44 %, 4TO yKa3bIBaeT
Ha cepbe3Hy0 CeHCOMIN3aLI0 OpraHu3ma, popMHupo-
BaHUS ayTOUMMYHHOTO TIpPoIjecca ¥ MHOM KJTMHUYe CKON
NaToJI0T UK.

[Mpu uccnemoBaHUY MUKPO(IOPHI CIU3UCTON
BEePXHUX [IbIXaTeIbHbIX TyTel y 006c/ieJoBaHHBIX
JKEHII[UH BbIZiesieHa KIMHUYecku 3HaunmMast (10° KOE/
TaMIioH) o6ceMeHeHHOCTb. [Ipu aHa/mMM3e JaHHBIX
WCC/eJOBaHUM MePBOU IPYTIIbl )KEHI[UH, CBA3aH-
HBIX C HETIPOM3BO/CTBEHHOH cepoii, 6akTepHrasb-
Hasi 00ceMeHeHHOCTh B OCHOBHOM TIpeZiCTaB/eHa
KOKKOBOM (hyiopoii, r/ie Hanbosiee 3HAaUMMBbINA MU-
kpoopranm3m Staphylococcus aureus (y 43,45 %),
Staphylococcus spp — (y 34,40 %) u Streptococcus
pyogenes — (y 22,25 %). JIpoxokeBbie TpUOBI pozia
Candida albicans Boifenensl y 28,35 % >KeHIIWH.
bakTepuu rpynmnel KMII€YHOM MaJ0YKU COCTaBUIN
okosio 11,0 %, cpeau KOTOpBIX BhIsBSIUCH Klebsiella
pneumonia v Escherihia coli. 3To o3HaJaeT, 4To Ka-
zas Bropast 06ciejoBaHHasi KeHIIMHa C JUarHO30M
OpoHXuabHAsE aCTMa SIB/ISIETCSI HOCUTe/IeM K/TMHUYe-
CKM 3HaunMMol koHLeHTpauuu Staphylococcus aureus,
Kaxkas nistasgs — HocuteneMm Candida albicans.
B noceBax Ma3KoB 13 BepXHUX /ibIXaTeJbHbIX My-
Tell 00HAPY>KUBAIOTCS He TOJIBKO MOHOKYJ/IBTYPbI
Staphylococcus aureus v Candida albicans, HO U Ux
accoyuauuu. Tak cpeau, Bblie/IeHHBIX acCOLAALNi
y mepBoi rpymmsl 10 50,94 % ciydaeB ObLM 0OHa-
pykeHsI itaMMbl Staphylococcus aureus u Candida
albicans; B 18,86 % cnyuaeB — Streptococcus
pyogenes u Candida albicans; B 11,32 % — acco-
uanuu B Bue Staphylococcus aureus, Klebsiella
pneumonia, Escherihia coli u Candida albicans.
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Y BTOpO¥ IpyTIibI XKeHIIWH, KoTopasi paboTaeT
Ha MPOM3BO/ICTBe, OaKTeprooruyeckast obceMeHeH-
HOCTb Tpe/iCTaB/IeHa TaKUMH )Ke MUKPOOPIraHK3MaMH,
Kak U B repBoii rpymnre. Ho yacToTa BbifiesieHHsI UX
OT/IMUAeTCs OT pabOTHMUI] HETIPOM3BOICTBEHHOM C(heph:
KOKKOBasi (hj1opa B ITPOLIEHTHOM COOTHOLIIEHUHU COCTaBU-
na: Streptococcus pyogenes (y 36,11 %), Staphylococcus
spp. (y 25,00 %) u Staphylococcus aureus (y 13,88 %),
Candida albicans (y 22,22 %), Klebsiella pneumonia
u Escherihia coli (menee 1 %).

B Buze accouuaumii y 2 rpynmsl 06csiejoBaH-
HbIX B 13,89 % cyuaeB 6bUTH OOHApY>KeHBI LITaAMMbI
Staphylococcus aureus v Candida albicans, uTo BABOE
MeHbllie, ueM y nepBoi rpyrsl; B 8,33 % ciiyuaeB —
Staphylococcus epidermidis v Candida albicans; 5,5 %
Streptococcus pyogenes v Candida albicans; Staphylococcus
aureus, Candida albicans u Klebsiella pneumonia
u Escherihia coli— menee 3,0 % MUKPOOPraHU3MOB.

Y ocTanbHBIX 00C/IeJOBaHHBIX BbI/le/ieHa Pe3u-
ZIeHTHast MUKpoduiopa — Neisseria spp, Enterococcus
faecalis n HedhepMeHTUPYIOL[IE MUKDPOOPTaHU3MBI.
VX KOHL|eHTpaLy KJIMHUYeCKOT0 3HaYeHUs! He UMeJIH.

Ta6nuya 3
YacToTa 06Hapy>KeHUsi HEKOTOPbIX NpefCTaBUTeNel YCIIOBHO-
naToreHHoi MMKpodopbl CIM3UCTON BEPXHUX AbIXaTeNbHbIX
nyTeit, (%)

x
s
3
O
s M Cnusucran | Cnusucrasn CymmapHoe
- MKpoopraHmsmbl | = seBa KOJIM4ecTBO
c Ha BAOM
s
=
g | Staphylococcus | ,q 54 13,75 43,45
b5 aureus
R4
o
x
g
I |B-remonmuTuyeckme 825 140 2225
@ CTPENTOKOKKM
=
— O
3
8 | Escherihia coli 36 74 11,0
5
T
©
E
2 | Candida albicans 8,35 20,0 28,35
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OKOHYaHue Tabnuybi 3

o Staphylococcus 4,85 9,03 13.88
S aureus
(]
=3
o
8
2 B- reMonuTuyeckme 12,55 2356 36,11
3 CTPENTOKOKKM
g
(8]
=
o
e Klebsiella
3 pheumonia 0,85 0,20 1,05
E‘ n Escherihia coli
2
=
2
= Candida albicans 10,20 12,02 22,22
lNpumedarme: B — BepxHWe OblxaTeNbHble NMyTH.
Table 3

The frequency of detection of some representatives of opportunistic
microflora of the mucous membrane of the upper respiratory tract, (%)

g 8 Nasal |Pharyngeal Total
< 3 Microorganisms amount
s 2 mucosa| mucosa

) per UAP

o |Staphylococcus aureus| 29,70 13,75 43,45

2

@ -hemolytic
-5 B-hemolytic 825 | 140 2225
al streptococci
58
& B |Coliform group bacteris

g (CGB) 3,6 74 11,0

<

]

z Candida albicans 8,35 20,0 28,35

Staphylococcus aureus | 4,85 9,03 13,88

(<)

@ .

s B-hemolytic 12,55 | 2356 36,11
N streptococci ’ ’ ’
el
=]

o
© 3 Escherihia coli 0,85 0,20 1,05

o

a

Candida albicans 10,20 12,02 22,22

Note: *- UAP — upper air passages.

Pe3ynbTaThl IpOBeleHHBIX reMaToI0THYeCKUX
WCCJIe[JOBAaHUM CBU/IETE/IbCTBYIOT, UTO Y pabOTHUL]
TIPOW3BO/ICTBEHHO! 1 HeNpPOU3BO/CTBEHHOMN C(epbl
C yCTaHOBJIEHHBIM AuarHo3om BA c Bo3pacTraHuem
TIPOM3BO/|CTBEHHOI'0 CTa)ka BBISIB/SIETCS] TeHZeHLUs
K POCTY CTelieHH BBIP&XKeHHOCTH U YaCTOThI CHIDKEHUS
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YPOBH$I reMOTr/I001Ha, a TaK)Ke CHIDKEeHHe KOJTMJeCTBa
S5PUTPOLIUTOB. BrisiB/ieHa CBsA3b MOKa3aTesiel C mpo-
(heccroHaANMBbHBIM CTa)KeM U JJTUTe/TbHOCTBI0 KOHTaKTa
C TIPOM3BO/CTBEHHBIM (JaKTOPOM y 00C/IeI0BaHHBIX
rpynn (r = ot 0,50 o 0,78). BrisiBneHHasi aHeMUs
MOXKeT OBbITb OXapaKTepru30BaHa Kak MUKPOLIMTapHasi,
TUTIOXPOMHasI.

Bo3spacraeT uHTepec K JUarHOCTHKe ajijieprusa-
LIUU U CeHCUOUMMU3alu opraHu3ma ¢ (hopMHpOBaHU-
eM crielianu3upoBaHHbIX IgE anTHTeNn y 60MBHBIX
OpoHxuanbHON acTMO. HaMu ObLTH UCTIO/TB30BaHbI
Ouosoruueckrie MapKepbl ajiiepruueckoro BOCTIa/IeHHs:
3031HO(MIbHAs UH(UIBTPALVS, TIOBBIILIEHHBIN YPOBEHb
obmero Ig E.

3auacTyto IMposiB/ieHre 303MHOPWINY Y TIaljueH-
TOB — €/IUHCTBEHHBIN TIPOTHOCTUYECKUIN CUMITTOM
obocTpenust 3a60/1eBaHusl, TOCKO/IBKY UMEHHO JIaHHast
rpyrna KJ1eToK (JOpMUpYeT BOCIA/IUTe/TbHbIE U3MEHEeHUs
B CJIU3UCTOM 000/10UKe BEPXHUX [IbIXaTe/TbHbIX My TeH,
KOTOpBIe MOTYT ObITh PeasiM30BaHbI uepe3 CUCTEMY
LUTOT/Ia3MaTHUeCKUX OeskoB. Takoke K psifly K/THOUeBbIX
YUaCTHUKOB MTPOBOCIA/IMTEBHOTO KacKa/zia B IpoLiecce
(hopMUpOBaHUS 1 pa3BUTHs ajlyiepriuueckoii BA oTHO-
csT ¥ ypoBeHb UMMyHoro0ysmHoB E (IgE). AHanus
TI0Ka3asl, YTo abCOMFOTHOE KOJTMYECTBO 303UHO(UIBHBIX
rpaHyonuToB 6osee 300 K/1eTOK/MK/T 0OHapyKeHO
y 15,0944,96 % paboTHMI] HETIPOU3BOACTBEHHOM
ny 8,33+4,67 % paboTHMI] TPOM3BOICTBEHHOM Cdep,
YTO CBU/IETE/ILCTBYET 00 303MHOMUILHOM BOCIIasie-
HUU NalyeHToB. Bo3pacTaHue uncia 303MHO(GUIOB
B miepudepuyeckoii KpOBU KOPpPEIHUpyeT C 00ILUM
cTa)keM paboThl U C BBIPa’KeHHOCTBIO MPOSIBJIEHUN
OpOHXMA/IbHOW aCTMbI. Y >KEHII[UH TIePBOU TPYMIIbI
r = 0,81, Bo Bropoii rpynme r = 0,61. Anneprudeckas
aKTUBHOCTB Y 00C/1eJOBaHHBIX JKEHIIWH MO TBEPXKJa-
eTCsl U UHJeKCOM ajuieprusatuu. CTeneHb SH0reH-
HOUW MHTOKCHUKAL[UM XapaKTepU3yeT KaK COCTOSTHHE
Hecre(UUeCcKo pe3uCTeHTHOCTH, TaK U UMEIOLIeCst
ajlanTalyOHHbIe pe3epBbl opraHy3Ma. [1pu rnpoBeieHUN
aHa/IM3a JeMKOLUTapHOTO UH/eKCa NHTOKCHUKALIUU
OBbLIO BBISIBJIEHO, UTO 3TOT [10KA3aTe b ObL/T MOBLILIEH.
YcraHoBseHa (yHKI[MOHa/IbHAs CBSI3b TOT0 MOKa3a-
Tens co ctaxeM (r = 0,54) y paboTarolux >KeHIIH
B HEMPOM3BOZACTBEHHOU cdepe.
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Ha Haiu B3r1s1/], JaHHBIN (QakKT sIB/sSeTCS BeCcbMa
3aKOHOMEPHBIM, TIOCKOJIbKY ajuieprusi Ha (aKTOphI
NIPOU3BOZCTBEHHOM Cpe/ibl Pa3BUBAETCS B TIEpBbIe JKe
ro/ibl KOHTAKTa, a B MOC/IeIyI0IeM OO0 MPOUCXOAUT
a[ianTarys IMMYHHOUN CHCTeMBI, TM00 TPY MPOJ0/IKaro-
I1e¥CsT aKTUBHOW CeHCUOMMM3aliiy pabOTHUK BBIHYKEH
TIOMEHSTh NPOQeCcCuto.

3HauMMOCTb OaKTepUaIbHOM 3aBUCUMOCTH U OaKTe-
puanbHOM anepruu y 60mpHbIX ¢ BA moaTBepskiaeTcs
MHOTOUHMC/IEHHBIMU JIaHHBIMU. [10 puBejeHHbIM MU-
KpOOHO/IOTHUeCKUM HCC/Ie0BaHUSIM U JTUTePaTypPHBIM
rucrouHukam Staphylococcus aureus u Candida spp.
BBICEBaeTCs B OOJBIIMHCTBE C/TydaeB MpU OpOHXHAb-
HOM acTMe U3 OMooruyeckoro Matepuasa [11—13].
MuKpoopraH13Mbl, KOTOpbIe SIB/SIOTCS OTeHLMaIbHO
MaTOTeHHbIMU, CBU/IETE/ILCTBYeT O CHIPKEHUU COTIPO-
THUB/IIeMOCTH opraHrsma. CreziyeT Npe/rooKUTh, UTO
(opmupoBaHre OPOHXHATBHOM aCTMBI Y BCeX 00Ceny-
eMBbIX JIML] IPOMCXOJUT 1107, BO3/|eMCTBIEM pa3/INuHbIX
BH/IOB MUKPOOPTaHU3MOB Y X KOMOWHAIIHA.

BbiBOAbI

B pesynbrare uccnefoBaHusl yCTaHOBJIEHO, AJ1SI
MALMEHTOB C ArarHo3oM BA Haubosee 3HaUMMBIMH Jia-
OopaTopHBIMY MTOKa3aTe sIMU U3 U3YUeHHbBIX SIBJISTFOTCS:

— reMaroJIoruuecKue: reMorIo0WH, SPUTPOLIUTAp-
Hble UH/EKChI, COflep>KaHre 303UHO(UIOB;

— UMMYHOJIOTHYeCKHe: TIOBBILLIeHHbIN YPOBeHb
obmiero Ig E, nHaeKc a/utepry3aiiyuy, 1eMKOIUTapHbIi
VH/IeKC WHTOKCHKALWK;

— bOakTepuoOJIOTHUECKHE: MUKPOOPTraHU3-
Mbl Staphylococcus aureus, Staphylococcus spp,
Streptococcus pyogenes 1 JpOXCKeBble TPUOBI poja
Candida albicans.

Hamy vccnenoBanys NoATBEP K0T BbICOKYIO
3HAUMMOCThL O0TOOpa U 000CHOBAHUS MPEIUKTOPOB
(hopMHUpOBaHUS TIATONIOTUY BEPXHUX [IbIXaTeTbHbIX
NyTew, B Lje/sIX PaHHel J0HO30/I0TUUeCKOW AuarHo-
CTHKY TIPU TIPOBe/IeHNH CKPUHUHTOBOTO 00C/Ie0BaHuS
paborTaroiiero HaceIeHUsI B paMKaXx IPOBeI€HUs pervia-
MEHTHPOBaHHBIX MeJULIMHCKUX OCMOTPOB.

[TosryueHHbIe MPU 3TOM JIaHHbIE OTKPOIOT HOBbIE
TIepCIIeKTUBBI ¥ BO3MOXKHOCTH [Ij1s1 TIOBBIIIeHUsT I dek-
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TUBHOCTH JieueHUs 00/bHLIX BA, UTO MoB/IeueT 3a co-
001 coxpaHeHHe 3710pPOBbsI PAOOTAIOLIUX U IKOHOMUIO
3HAUMTE/IbHBIX CPE/ICTB, 3aTPAUMBAaEMbIX Ha JIeUeHHe
Y IeHCUOHHOe o0ecrieueHue 3a00/1eBIINX paboumX.
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AHanuns annaemMmnonorn4yeckKnx ocobeHHoCTEN U CbaKTOPOB PUCKa
anuierncumn B CTpaHax Ad)pVIKaHCKOI'O KOHTUHEHTa

B.B. Edpemon ', FO.A. loaryuieBa g, b. HauxokyoOBaiio

POCTOBCKHIA FOCY/IAPCTBEHHBIN MeJUIMHCKIHN YHUBEPCUTET, 2. Pocmos-Ha-/JoHy, Poccuiickas dedepayus
X jk161@yandex.ru

AnHoTaumsa. AKmyaabHOCNb. DTAIETICUS SIBSeTCS PaCIPOCTPaHeHHBIM HEBPOJIOTHYe CKMM 3ab0/1eBaHHeM B TPOITYe CKHUX
cTpaHax, ocobeHHO B cTpaHax Adpuku. Ee pacnpocTpaHeHHOCTh B a)pUKAaHCKUX CTpaHaxX TIOUTH BIBOE BHIIIE, YeM B A3HH,
Epporie u CeepHoii AMepuKe. Llesb: IpOBeCTH MCC/Ie[0BaHNE U JaTh HHTEPIPEeTaLiio 0COOeHHOCTSIM PacrpoCTpaHeHuUs |
(haxTOpaM priCKa MU/IETICHY B cTpaHax AQPHKaHCKOro KOHTHHeHTa. Mamepuanbt u memoObl. OCHOBBIBasICh Ha JaHHBIX BO3,
TIPOBe/IeH SITH/|eMUOIOTYe CKUM aHa/I|3 PaclpOCTPaHeHHOCTH 1 CTPYKTYPbl CMEPTHOCTH OT STIUJIETICUH CPeJU >KUTeslel KOHTH-
HeHTanbHON AGpHKU. AQpPHUKaHCKUN KOHTHHEHT ObUT KIaCTePU3UPOBaH Ha MATh Pa3MUHBIX PETUOHOB C YCIIOBHO OHOPOJHBIMU
COLIa/IbHO-KY/IbTYPHBIMHU, KJIIMaToreorpaduuecKUMy U CPeJOBBIMHU YCJIOBUSIMU H, KaK C/Ie/ICTBUE, CXOXKeH AVHAMUKOM 3H[e-
MHUeCKuX 3aboseBaHuii U nH(eKOWi. [lasee, B TISITH [IeHTPaX 3TOr0 PerdoHa GbUTH COMOCTaB/eHbI leMorpaduueckye JaHHbIe,
3THONOrHYecKre akTopbl, PaKTOPbI PUCKA, TaKHe KaK WH(EKIOHHBIe 3a00/1eBaHus C HEBPOJIOTHYeCKUMH TI0C/Ie/ICTBUIMA
B BU/le CMepTe/IbHBbIX C/TyuaeB OT SMH/IeNcud. MaTeMaTHKo-CTaTUCTHUecKasi 00paboTKa pe3y/bTaToB MPOBeZieHa C IIOMOIIIBI0
crarrcTryeckoro nakera SPSS-19 (SPSS Inc., USA). Pesyibmambt u 06cyxcoeHue. AHaIU3 ConUanbHO-eMorpaduuecKiux
XapaKTepUCTHK IT03BOJIHJ YCTAHOBUTD, YTO CMEPTHOCTH OT 3MMJ/IENICHH BbIILe: B CTPaHaX A(QPHKaHCKOTO KOHTHHEHTA K 10Ty OT
Caxaphl 110 CpaBHEHHIO C CeBepHOU A(DPHKOM; Y >KeHIIWH 10 CPABHEHUIO C MY>KUMHAMM; B BO3PaCTHO IpyTire Mojioxke 14 jieT o
CPaBHEHUIO CO CTapIIMMH IPYIINaMy; a TAKXKe B CTpaHaxX CyOpervoHOB C HeyIOBIeTBOPUTE/IbHBIM COCTOSIHUEM HaLMOHATBHBIX
CHCTEM 37IpaBOOXPaHeHUsI U HU3KUM YPOBHEM COLIMaIbHO-3KOHOMUYeCKOW CUTyalu B 1iesioM. Bbigodbt. 'ocynapcTBeHHbIe
TIpOrpaMMBbl, HarlpaB/IeHHbIe Ha CHIDKEeHHE Pa3/InyuHbIX ()aKTOPOB TpaBMaTH3Ma, HaCU/IMsI, paclipOCTPAaHEeHHOCTH MaTepPHUHCKON
CMEpTHOCTH Y T0/I0/]a, YaCTOTBI CYWULIM/A CPe/iv HaceeH|sl MOT'YT CIIOCOOCTBOBATE CHYDKEHHIO PACTIPOCTPAHEHHOCTH U CMEPTHOCTH
ot anwmserncud. KpoMe Toro, cyijecTBeHHbIH 00beM (aKTOPOB PUCKA SMUIETICUH B CTpaHax AQpPUKH SIB/SIeTCS BUPY/IEHTHBIM
Y TIOTeHIMa/IbHO-TIPe0TBPAaTUMBIM. [Ipexx/ie BCero K HUM OTHOCSITCS: HEMpPOLIMCTHUIIePKO3, IrcTocoMo3, BUU-nHbekys
Y pa3nuuHble (OpMbI MEHUHIUTA. MeponpusTHs B CHUCTEMe 3paBOOXPaHeHUs], OpPHeHTHPOBaHHbIe Ha MPOGMIAKTHKY 3THX
3a00J/1eBaHMIA, TAK)Ke MOTYT CYIIeCTBEHHO CHU3WUTH PAaCIpOCTPaHEHHOCTh STIMIETICHH.

KiroueBble c/10Ba: HEBPOJIOTHS, STUMEIICHS, J0Ka3aTelbHas MeJHLIMHa, KOHTUHeHTabHasi AQpHkKa
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Analysis of the epidemiological characteristics
and risk factors for epilepsy in the countries of the African continent
V.V. Efremov ', Yu.A. Dolgusheva, |g, B. Ndihokubvayo

Rostov State Medical University, Rostov-on-Don, Russian Federation
*jk161@yandex.ru

Annotation. Relevance. Epilepsy is a common neurological disease in tropical countries, especially in Africa. Its prevalence
in African countries is almost twice as high as in Asia, Europe and North America. Objective: to investigate the characteristics
of the spread and risk factors of epilepsy in the countries of the African continent. Materials and Methods: Based on WHO data,
an epidemiological analysis of the prevalence and structure of mortality from epilepsy among the inhabitants of continental
Africa was carried out. The African continent was clustered into five different regions with conventionally homogeneous socio-
cultural, climatic and geographic and environmental conditions and, as a consequence, similar dynamics of endemic diseases
and infections. Demographic data, etiological factors, risk factors such as infectious diseases (including neglected diseases)
with neurological consequences in the form of deaths from epilepsy were compared in five centers in the region. Mathematical
and statistical processing of the results was carried out using the SPSS-19 statistical package (SPSS Inc., USA). Results and
Discussion. Analysis of socio-demographic characteristics made it possible to establish that mortality from epilepsy is higher:
in the countries of the African continent south of the Sahara in comparison with northern Africa; in women compared to men;
in the age group younger than 14 compared to older groups and also in countries of subregions with an unsatisfactory state of
national health systems and a low level of socio-economic situation in general. Conclusion. State programs aimed at reducing
various factors of injury, violence, the prevalence of maternal mortality and hunger, the frequency of suicide among the population
can help reduce the prevalence and mortality from epilepsy. In addition, a significant number of risk factors for epilepsy in
African countries are virulent and potentially preventable. First of all, these include: neurocysticercosis, schistosomiasis, HIV
infection and various forms of meningitis. Health care interventions to prevent these diseases can also significantly reduce the
prevalence of epilepsy.

Keywords: neurology, epilepsy, evidence-based medicine, continental Africa
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BeepeHue

OMUJIercys BJISIeTCS paclipoCTpaHeHHbIM HeBPO-
JIoTMYecKyM 3ab0/eBaHreM B TPOMTMYECKHX CTpaHax,
ocobeHHO B cTpaHax Adpuku. 3a mocieanve 10 et
Ob110 OMyOTMKOBAHO MHOXKECTBO UCC/IeIOBAHUI TI0 3ITH-
[eMUOJIOT UM, STUOJIOTUH U JIEUeHUIO SITUJIeNICUN B CTpa-
Hax AQpukH K rory oT Caxapsl. PacmpocTpaHeHHOCTb,
OLleHeHHas MO0 pe3y/bTaTaM MCCJe[JOBaHUMN, TOUTH
B/IBOE BbIllle, yeM B A3uu, EBporie u CeBepHoli Ame-
puke. Hanbosee pacnpocTpaHeHHBIMU (paKTOpaMH
pUCKa SIBJIIOTCS POfioBast TpaBMa, UHpekuuu LTHC
Y UeperHo-M0o3roBble TpaBMbl. Okos10 60 % mnaiueHToB
C 3MUJIeriCHel He MOyYaroT POTUBO3ITH/IeNITUYECKO-
IO JIeUeHus], IPeNMYILeCTBeHHO 10 3KOHOMHYECKUM
Y COL{a/IbHBIM IIPUYMHAM.

Ienb uccnedoeaHusi — NMpOBeCTH UCC/Ie[lOBaHHE
Y JIaTh aBTOPCKYIO OLIEHKY (MHTepIpeTaLfio) 0COOeHHO-
CTsIM pacnpocTpaHeHust ¥ (haKTopaM prcKa SMU/IeNncun
B cTpaHax A(pHUKaHCKOTO KOHTMHEHTa.

MaTepMaﬂbI n MeTopbl

AdpurKaHCKHII KOHTUHEHT ObUT pa3/iesieH Ha MsTh
KPYITHBIX reorpaduuecKux CyOperioHOB B COOTBET-
CTBUU C PeKOMeHZALMSIMUA CTaTUCTUUECKOTO OT/Ae/ia
Opranmzanuu O6wveanHeHHbIX Hatmii (OOH) u fo-
KymMeHTOM «CTaHJapTHbIe KOZbl CTpaH WX paliOHOB
JIJ1s1 NCTIO/Tb30BaHMSI B CTAaTUCTHKE», pa3paboTaHHBIM
Cekpetapuarom OOH [1]:

e riepBas rpyrma (I) — CeBepHasi Adpuka (n=7,
n — KosmmuecTBo cTpaH): Aykup (kog [ISO A3—DZA),

HEALTH POLICY AND PUBLIC HEALTH

Erunet (EGY), JluBus (LBY), Mapokko (MAP), Cynan
(SDN), Tynuc (TUN) u 3anagHas Caxapa (ESH);

e Bropas rpymna (1) — 3anazaxas (n=17): benun
(BEN), Bypkuna-®aco (BFA), Ka6o-Bepze (CPV),
Kot-g’Ueyap (CIV), I'ambus (GMB), I'ana (GHA),
I'eunest (GIN), I'Bunes-bucay (GNB), Jlubepus (LBR),
Manu (MLI), MaBputanusi (MRT), Hurep (NER), Hu-
repusi (NGA), octpoB Casitoii Enenst (SHN), CeHeran
(SEN), Creppa-Jleone (SLE) u Toro (TGO);

e Tpeths rpynmna (II1) — BocTtouHas (n=18):
Bypynau (BDI), Komopckue OctpoBa (COM), [Ixu-
oytu (DJI), Oduonus (ETH), Sputpes (ERI), Kenus
(KEN), Magarackap (MDG), Manasu (MWI), Mag-
pukuii (MUS), Mo3am6uk (MOZ), Petonbon (REU),
Pyanga (RWA), Ceittienbckue octposa (SYC), Comanu
(SOM), Tau3zanus (TZA), Yranga (UGA), 3ambust
(ZMB) u 3umbabee (ZWE);

e uetrBepras rpymmna (IV) — LlentpansHas (n=9):
Anrona (AGO), KamepyHn (CMR), LlenTpansHoadpu-
kaHckasi Pecriyoivika (CAF), Yag (TCD), Pecniybvika
Konro — bpassasuis (COG), [lemokparnyeckas Pecry-
6mka Konro (COD), DkBatopuanbHast I'Bunes: (GNQ),
'abon (GAB) u Can-Tome u [Tpuncunu (STP);

e rstas rpynna (V) — FOskHas (n=5): borcBana
(BWA), JTlecoto (LSO), Hamubus (NAM), FOxxHast
Adpuka (ZAF) u Casunens (SWZ).

CrpaHbl 0fiHOTO CyOperruoHa XapaKTepu3yloTCs
O/TM3KMMU KIMMaTO-TeorpadrueCcKUMHU, ITHUYe-
CKO-TIO/IUTAYE CKUMH, COLIMATbHO-9KOHOMUYE CKUMH,
CpeJjoBbIMU 0COOEHHOCTSIMU U, CJIeZJOBaTe/IbHO, CXOXKel
JVMHAMUKOW SHAEeMHUeCKUX 3a00/1eBaHM 1 UH(DEKIUI

(puc. 1).
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== rpaHuIbI CyOpernoHoB

(subregional boundaries)

I — CeBepnas (North)

II — 3anagnas (Western)

III — Boctounas (Eastern)

IV — HenTpanabuas (Central)
V — IOxknas Adgpuka (South
Africa)

Puc. 1. Cy6pernoHbl AQpuku, BbliaenseMble IKOHOMUYECKON
komuceren OOH

Fig. 1: African subregions designated by the UN Economic
Commission

B kauecTBe MHAWKATOpa 3MH/[€eMUOJIOTUYE CKOM
AKTUBHOCTHU 3TWIETICHU /ISl KaXKI0TO y4aCTBYIOLLero
B aHa/iM3e TOCyAapCTBa MPUHAT CKOPPEKTUPOBAHHBIN
Ha 100000 Hacenenus: KoapbUieHT CMEPTHOCTU
ot srsenicuu (K»).

Kos(dduiimeHTsl CMepTHOCTH OT SMU/IETICUU CO-
MOCTaBJ/IeHbI:

— ¢ geMorpaduuecKrMH JaHHBIMY, BK/IFOUYAIOL[H-
MU B cebsi: 001ITyI0 UMC/IEHHOCTb HaceneH!sl, COOTHO-
LIeHYe T0/I0B (MY>KUUHbBI/>)KeHIL[HbI); YUCTEHHOCTh
HacejieHUs B BO3pacTHbIX rpynnax, %: 0—14; 15—64
u 65+ neT; kK03 PUILMEHT pOXKIaeMOCTH U MJiajleH-
YeCKOM CMepTHOCTH; TIPUPOCT HaceJ/IeHUsl; 00IIyI0
rPaMOTHOCTD; 6e3paboTHIly; TTPO/IO/HKUTETHEHOCTh
»ku3Hu; 06bem BBII Ha gy1ry HaceneHus!.

— ¢ k03(duIeHTaMu OCHOBHBIX TIPUUMH CMEPTH,
ckoppekTrpoBaHHbIMU Ha 100 000 HacesieHus nocie-
JloBaTe/bHO /JIs1 KaXKJ0r0 rOCyAapCTBa.

HWcrounvik sanseix: Global Health Observatory data
repository, WHO 2018; World Health Rankings [2, 3].

MaremaTHKO-CTaTUCTUYeCcKast 00paboTKa pe3yiib-
TaTOB MPOBeZeHa C MOMOLL[bIO CTaTUCTUYECKOI0 NaKeTa
SPSS-19 (SPSS Inc., USA). Ilpu npoBepke Hy/eBbIX
TUIOTe3 KPUTUYECKOe 3HaueHue TeCTOBOM CTaTUCTUKU
NpUHKUMaoch paBHbM 0,05. [1eCKpUIITUBHBIE CTaTUCTH-
KU B TeKCTe TIpe/iCTaB/ieHbl Kak M+m, rie M — cpeniHee,
a m— orubka cpesHero. [IpoBepka HOpMarbHOCTH pac-
TIpe/iesieHusi KOIM4eCTBeHHbIX TIPU3HAKOB B OT/e/IbHBIX
rpymnrax cpaBHeHUsI MPOBOAW/IACH C UCTIOb30BaHHEM
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kpurepreB Komvoroposa — CmupHoBa. [171s1 cpaBHeHUs!
pa3/uurii MeX/1y BbIOOpPKaMH UCI0/Ib30BaIUCh T1apa-
MeTpHUYeCcKue U HellapaMeTpUuecKre CTaTUCTUYeCKHe
KpUTEPUH, TaK1e KaK MeTO/, JUCTIEPCUOHHOT0 aHan3a
n H-kpurepuii Kpackena — Banneca. KoppensiLimoHHbie
CB$13U BbISIB/IS/IA TIOCPECTBOM BbIUMC/IeHUs KO3 du-
LIMeHTOB JIMHelHOU Koppessiuuy [Tupcona (R).

PesynbTaTbl M UX 06Cy)KeHune

Jevorpadguueckue faHHbIe

OripesienieHa «1uUpyoLias TpoKa» CTpaH Ha Ad-
PUKAHCKOM KOHTHHEHTe, T/ie 3IH/IeMH0JIOrnyecKas
obcTaHOBKa C 3muserncueil cTout Hanbosee oCTpoO.
310 Mo3ambuk (K3=12,64 Ha 100 000 HaceneHus),
Anrona (K2=10,88) u Tan3anus (K»=10,58). Hariporus,
HauboJiee 6arornonyunble ctpaibl — Erumnet (K3=1,3),
Cetiensckue octpoBa (K3=1,5) u Mapokko (K3=1,5)
(puc. 2). Pe3ynbrar aucnepcoHHOro aHanusa (mo Kpa-
ckenia — Bammicy) pacripegenenust Ks o cybpervionam
AdpHKaHCKOro KOHTHHEHTA Mpe/iCTaB/IeH Ha PUC. 3.

[Tpou3BejeH mojcueTr 3HaueHu nHAekca Ko
B CPaBHUBAeMbIX TpyMiax cCyOpernoHoB AdpukaH-
cKoro koHTMHeHTa. Tak, B BoctouHoii Adpuke 3Ha-
yeHue nHpekca Ks cocrasumo B cpegnem 6,17 + 0,78;
3anagHoit — 4,55 £ 0,35; CeBepHoii — 1,94 + 0,37;
HentpansHoii — 5,77 + 0,83; FOxxHoit — 8,11 + 0,44.
Takum o6pa3oM, Harnboslee BEICOKHE 3HAUEHHST MH/eKCa
K> ObUIM OTMeUeHbI Ha FOro-BoCTOKe AQGpPHUKaHCKOTO
KOoHTHHeHTa. OTHOCUTe/TbHO 0/1aronpusiTHBIE TIOKa3a-
Tenu O6bu Ha ceBepe Adpuku (x2=21,04; p<0,0001,
kputepuii Kpackena — Basunca). ITonyyeHHbli pe-
3y/IbTaT XOPOLIO COOTHOCUTCS C PSIIOM ITyO/TMKauii
TI0 pacnpOCTPaHeHHOCTH MU/IETICHM B cTpaHax Adpuku
K tory oT Caxapsl. JlaHHbIe TUTepaTyphl CBUeTe b-
CTBYIOT O BBICOKOW €>KeroJHol 3a00/ieBaeMOCTH 3TTH-
nencueli nopsigka 81,7 va 100000. Tak, uccienoBanue,
ripoBefieHHOe B bennHe (2013), nmokasasio, UTo yacTtora
3aboneBaemoctu cocrasmsier 69 Ha 100000 uenoBek
(95 %, noBepuTenbHbI uHTepBan (W) 30—137) [4].
B 3¢wuornuu (2006) — 64 (95 % U 44—84) [5]; Tan-
3anus (2012) — 81 (95 % AU 65—101) [6, 7]; Bypku-
Ha-®Paco (2012) —83 (95 % U 40—126) [8]; Yranza
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(2010) — 156 (95 % U 145—166) [9]; Kerust (2008;
2013)— 77 (95 % [I 68—87) [10, 11].

Puc. 2. PacnpeneneHmne abcontoTHbIX 3Ha4YeHuin Ka
no cTpaHam ADPUKAHCKOro KOHTUHEHTa

Fig. 2: Distribution of the absolute Ke values across
the countries of the African continent

Puc. 3. PesynbTtat AMCNepCnoHHOro aHannaa pacnpegeneHns
CMepPTHOCTM OT anunencum No cyépervoHam Adpmkm

Fig. 3: The result of analysis of variance distribution
of mortality from epilepsy in the African subregions

HEALTH POLICY AND PUBLIC HEALTH

[1pu rccnenoBaHUM JTUHAMUKY U3MeHeHUsT MH/leKca
K5 oTHOCHTE/IBHO MOKa3aresisi «COOTHOLIEeHHe M10/I0B»
BbIsIB/IEHA (y1a0asi OTpHLIaTe/IbHast KOPPeJIsiUOHHAs
cBa3bp R=—0,28 (p<0,005). Takum o6pa3om, B 11e/10M
T10 KOHTHHEHTa/IbHON AdprKe, 0TMeUeHO Tpeod/iaaHre
SMU/IETICUU Y YKEeHIIWH, YeM Y MY)KUrH. Bo/IbIIMHCTBO
WCC/IeJOBaHUM STTH/IeTICHU B O0siee pa3BUTHIX CTPaHaX
MI0Ka3bIBaIOT, YTO OHA Yallje BCTpPevyaeTcsl y MY>KUuH,
yeM y JKeHIIMH, IpU3HaBasi Py 3TOM, YTO pa3HULIA
P€/IKO OKa3bIBaeTCsl CTaTUCTUUeCKH 3HaUMMOW. OffHako
pe3y/abTaThl B apUKAHCKHX CTPaHax 3a4acTyro TaKkKe
yKasblBa/Id Ha JJOMUHUPOBaHUe SMUIENCUH Y JKeH-
e [12, 13]. Tpu pa3aeneHUy COBOKYITHOM BEIOOPKH
Ha CyOpervoHsl 10CTOBEPHBIX MeH/JePHBIX pa3nuuuii
y OOJIBHBIX JITHJIETICHel 00HapY>KeHOo He ObLIO.

YcraHOB/IeHA M0JI0KUTeIbHasi B3aUMOCBSI3b
uHjekca K3 ¢ Bo3pactHoii rpynmnoi (0—14) R=0,41
(p<0,001) u orpuniatenbHas c rpynnamu (15—64)
u (65+) R=-0,39 (p<0,001) u R=-0,4 (p<0,001)
COOTBETCTBeHHO. [To/ryueHHbII pe3ysibTaT CBUeTe b
CTBYeT O TOM, UTO Ha A(PHUKaHCKOM KOHTUHEHTe JI0Jisi
CMepTH MalMeHTOoB C 3nujerncueil Mosoxe 14 et 3Ha-
YUTEeTbHO TIPeBOCXOJUT TAaKOBYIO B MHBIX BO3PACTHBIX
rpynmax. [JaHHBIN BBIBOJ, HAXOJUT MO TBEPXKAEHHE
B ucciefioBaHusx [14—17]. ITo gaHHBIM TUTEpaTypBl,
3abo/1eBaeMOCTh 3MUsIencrei B 6osee pa3BUTHIX CTpa-
Hax sIB/ISIETCSI CaMOU BbICOKOUM B BO3pPaCTHOM I'pyTIIie
30—50 net [18], Torza Kak B MeHee pa3BUTHIX CTpPaHaXx,
ocobeHHO B cTpaHax AQpuKkH K tory ot Caxapsl, 6osiee
90 % nromeit ¢ smunernicueit mosioxke 20 neT. M3 atux
TMALIMeHTOB, B CPeZIHEM, ITePBbIil IPUCTYTI IIPOU30ILIe
B Bo3pacte 70 10 net y 35 % u go 20 et y 50 %.

W3BeCTHO, UTO BBICOKasi MylaZieHuecKasi CMEPTHOCTb
SIBJISIETCSI IPU3HAKOM HU3KOT'O YPOBHSI Pa3BUTHS MeU-
1uHbL. Takum 00pa3oM, yCTaHOB/IeHHasI TTOI0XKUTe/TbHAsT
B3aMMOCBS3b UHAeKca K5 ¢ mokasareneM «feTckas
cmepTHOCTH» (R=0,44; p<0,001) u oTpuiiaTenbHas
¢ «ypoBeHb BBII Ha gymy Hacenenusi» (R=-0,32;
p<0,05) cBU/IeTeNLCTBYET B M0Jb3y TOT'O, UTO B CTPAHAX
KOHTHMHEeHTa/IbHOW A(dpUKU HeJ0(pHMHaHCUPOBaHUe
MeULIVHEI SIB/ISIeTCS CyIieCTBeHHbIM (haKTOpOM He-
raTUBHOM 3TH/IeMUOJIOTHYe CKO 00CTaHOBKH 110 3a00-
JIeBaHHIO U CMEPTHOCTH OT 3muiericud. Ocobo ocTpo
JAHHBINA BOIIPOC CTOMUT AJisA 3anafHoi u BocTtouHoit
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Adpuku (x2=14,47; p=0,006, kputepuii Kpackena
— Bannuca) no BBII u 3anagHoii v LleHTpanbHOR
Adpuku o getckoii cmeptHoCcTH (¥2=18,87; p=0,001,
Kkputepuii Kpackena — Banmuca).

[IpumeuaTenbHO, UTO MOKa3aTesb «BceoO1[ast
IrPaMOTHOCTb» [JOCTOBEPHBIX CBsi3el ¢ MHAeKCoM K3
He BBISIBUJI, TOT/jA KaK C II0Ka3aresieM «IIpUpPOCT Hace-
JIeHUsi» — CBsI3b CW/IbHas oTpuliarenbHas (R=-0,51;
p<0,001 — T.e. yeM BbILlIe [PAMOTHOCTH — TEM MEHBILLIe
TIPUPOCT HaceseHus).

OcHoOBHbIE MIPUYUHBI CMEPTH

IlepuHamanbHble npuduHbL, 20100

YcraHoBeHa B3auMOCBsI3b UHeKca K3 ¢ nokasa-
Te/ieM «0C/IoKHeHus Tipu pojax» (R=0,5; p<0,001).
W3BeCTHO, UTO MOC/Ee/CTBYSI PO/IOBBIX TPAaBM UacTO
13-3a TsDKeJIol OepeMeHHOCTH WK POZIOB MOT'YT TIPH-
BECTH K Pa3BUTHIO snuserncud. B crpanax Adpuku
K tory ot Caxapsl nepyHaTabHble IPUUKHBI CBSI3aHbI
c 2—65 % cnyuaeB snunerncuu [19—21]. [Ons ce-
BepOo-3ara/{HO-1[eHTPa/bHOM YacTh AQPUKU AaHHas
npobiieMa 6osiee uem akTyanbHa (x2=17,58; p=0,001,
kputepuii Kpackena — Banuca) (puc. 4).

AnHanorvnyHasi KapTUHa HabTIOAAeTCS TIPU UCCITe-
JlOBaHWU TI0Ka3aTeJsiss «CMepThb OT rosiofa» (R=0,41;
p<0,001). O6Hapy»KeHHasi TIOJIO>KUTe/IbHasi CBSI3b 10~
3BOJISIET TIPEAIIONIOKUTh BOSMOXKHOCTD CBSI3U MEXIY
snUsIericueld U HeZloeZlaHWeM B MeHee Pa3BUTBIX CTpa-
Hax. Takast cBsi3b Obls1a OOHapy)KeHa B UCC/IeJOBAaHUH,
rpoBejieHHOM B beHuHe, Tje pacripoCTpaHEeHHOCTh
TpU3HAaKa Heloe[aHusl B IPyIINax NalydeHToB C 311-
nerichei Oblia BhIlle, YeM B KOHTPOJILHOM rpyririe (22 %
nipotuB 9 %, p=0,0006) [22]. Pa3nmuuusi cyOpernoHoB
T10 MPU3HAKY «CMePTh OT I'0/I0fia» TakKe CTaTUCTUUYeCKU
3HauMMBI (pUC. 5).

HetipouHgexkyuu

[To MHeHUIO psiZia aBTOPOB, OHXOLIEPKO3 (peuHast
cnenora), BeI3biBaemMbii Onchocerca volvulus, MoxeT
OBITh MpU3HAaH (HaKTOPOM PUCKA Pa3BUTHS STTHJIETICHH.
Hamnpumep, B 2005 1. Pion ¢ cOaBT. NpUIIUIH K BBIBOAY,
YTO CpeAHss PacripoOCTPaHEHHOCTh 3TUJIETNICUHU YBe-
mruvBaetcs Ha 0,4 % Ha kaxzpie 10 % yBenmuueHns
pacrpoCTpaHeHHOCTH OHXollepko3a [23]. V3BecTHbI
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yO/IMKaL|Y, T7ie HeKOTOpble UCC/Ie/[0BaHMS BBISIBU/IN
CBsI3b MEJK/ly pPaclipoOCTPaHeHHOCThIO OHXOLlepKo3a
U 3MUIeNCHel B pa3nuyuHbIX 00/1aCTsX BOCTOKA, 3anaja
U LleHTpa/ibHOW AQpukH [24, 25]. [Ipy 3TOM U3BECTHO,
YTO B KWUHUUECKOW KapTHHEe OHXOllepKo3a Ha repeHui
T71aH BBICTYIAIOT NTOPa’KeHUsI KOXKU.

Puc. 4. PesynsTtat AMCNEPCUOHHOIO aHannaa pacnpeaeneHns
nepvHaTanbHOM CMEPTHOCTU
no cybpernoHam Abpukm

Fig. 4: Analysis of variance for the distribution of perinatal
mortality by subregion of Africa

BeIsiB/1eHa 0/10)KATe/IbHAs CBSI3b MeXX/y ITOKa3a-
TeJISIMU «TIopaXkeHue KOXKu» U nHjiekcom Ka (R=0,52;
p<0,001). Pe3ynbTaThl TEKYI1L[er0 UCC/IeJOBaHUs 110-
3BOJISIFOT BBIJI@/IUTH 3ana/l, BOCTOK U FoI A(pUKHU Kak
OCHOBHBIE TEPPUTOPUM PACPOCTPAHEHHOCTH KOXKHBIX
Gone3Hel, paccMaTprBaeMble Kak ()akTop prCcKa CMEPTH
ot snwsienicuu (x2=13,34; p=0,01, kpurepuii Kpacke-
na — Bannuca) (puc. 6).

O komopbuaHOCTH 3nyiernicud 1 BUY-undekym
M3BECTHO [JOCTATOYHO /IaBHO. DMUJIENCUS U STTWIeNTH-
YyeCKHe TMPUCTYTIbI SIBJISSIOTCS TPO3HBIM U, 3a4acTylo,
VHBa/IMAU3UPYIOLIUM 0C/i0kKHeHreM BUU-uHdekmn.
Taxkum obpa3oM, BIOHe 3aKOHOMepHO 0OHapyskeHa
TIOJIOKUTe/IbHAsA B3aUMOCBA3b UHZeKca K3 ¢ mokasa-
TesieM «cMepTHOCTb oT BUY-undexun» (R=0,51;
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p<0,001). C snujemuoa0ruueCcKOl TOUKU 3peHUs
camasi HeGsarornpusiTHast o6craHoBka ¢ BY-uHpek-
1Mel C/I0KUIach B 10)KHOM U 1jeHTpa/ibHOM Adprke
(x2=28,46; p<0,001, xpurepuit Kpackena — Basnnuca)
(puc. 7).

Puc. 6. PesynsTtat AMCNepCUOHHOIO aHannaa pacnpegeneHns
CMEpPTHOCTM OT KOXHbIX 3a60neBaHuii
no cybpernoHam AbpuKm

Fig. 6: The result of analysis of variance distribution
of mortality from skin diseases subregions Africa

V3BeCTHO, UTO MEHUHTUT (KaK XpPOHHUYECKUI
0a3a/IbHBIN, TaK U OCTPBI) BXOJJUT B 0COOEHHOCTH
KJIMHUYECKOM KapTHHBI HelipoLucTuliepko3a. Helipo-
LUCTUL|EPKO3 sIB/IsIeTCsl Hanbosiee pacrpoCcTpaHeHHOM
HeBpOJIOrMYeCcKol H(eKI1ell 1 0CHOBHOW MPUUMHOM
SMUWJIENICUM BO MHOTUX cTpaHax Adpuku [26, 27].
B Tekyiem ucciefgoBaHuu 0OHapyKeHa TTOI0KHU-
TesbHast CBSI3b MEXX/Y TI0Ka3aTe/siMi «CMepTe/bHbIe
C/lyyad OT MEHUHTUTa» U uHAeKcoM K3, uto mo3Bo-
JIsIeT TIPe/ITIOJIOKUTE BO3MOXKHYIO CBSI3b MEXK[Y 31U~
nericueli u Helipouuctuliepkozom (R=0,33; p<0,05).
PacripocTpaHeHHOCTb IaHHO# MaTO/IOTUK OTMeYaeTCst
B OCHOBHOM B 3arla/IHOM, BOCTOUHOM U LIeHTPaJbHOM
Adpuke (x2=25,09; p<0,001, kputepuit Kpackena —
Basnnuca) (puc. 8).

HEALTH POLICY AND PUBLIC HEALTH

Puc. 7. PesynbTtaT AMCNEPCUOHHOIO aHannaa pacnpegeneHust
CMEepPTHOCTH OT BUY-nHDeKLmm
no cybpernoHam Abpukm

Fig. 7: The result of analysis of variance distribution
of mortality from HIV infection in the African subregions

[Muctocomo3 (Schistosomiasis) — 3To0 UHPeKIU-
OHHOe XpOHMUeCKoe 3a0o/ieBaHye, BbI3bIBaeMOe Ta-
pasUTHUeCKUMU TUIOCKMMU YepPBSIMU POZia LIMCTOCOMBI
(Schistosoma). I1IuctocomMo3 yCTyIaeT TOJIbKO Ma/IsIpUy
B KaueCTBe Haubosiee CMepTe/IbHOrO Nlapa3suTapHOro
3aboneBaHus B crpaHax A(dpHKY K 1ory oT Caxapsl.
Bornesns Bei3biBaet 6onee 200 ThIC. cMepTeld B rofl. YcTa-
HOBJIEHA I0JIOKUTe/TbHAs CBSI3b MEXKY I10Ka3aTe/IsiMU
«cMepTesibHble cayuau ot Illncrocomosa» v UHJEK-
coM Kb, uto cBuzleTe/bCTBYeT B M0JIb3Yy CBSA3U MEXIY
snuiencueid u mumcrocomosom (R=0,39; p<0,001).
CormnacHo JaHHBIM HaCTOSILLIEro UCciejoBaHus, 3ab0-
JleBaHMe BCTpeuaeTcs], [7IaBHbIM 00pa3oM B 3amnajHoi,
BOCTOYHOM U LjeHTpanbHOW Adpuke (y2=27,52; p<0,001,
kputepuii Kpackena — Basnuca) (puc. 9).

UepenHo-m03208ble Mpasmbl, CyuyuodabHbIil puck
V3-3a moBCceMeCTHOTO HeCOb/IofeHHs TTpaBUI
JIOPOYKHOTO [IBI>KeHUsI, IpeHeOpeskeHrneM peMHeM
6e30MacHOCTH U LIJIEMOM, JOPO>KHO-TPAHCIIOPTHbIE
nipouciecTBysi B A(pprke siBiisitoTCst Harbosiee pac-
NPOCTPaHeHHOM NMPUUMHOM YeperHO-MO3T0BOM TPaBMbl
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(UMT). HebnarornpusiTHasi KpDUMHUHOTeHHasi 00CTaHOBKa,
Hara/|eHus U JIOKaIbHble KOH(JIMKTBI TaK)Ke BHOCSIT
cBol BKnaf B ctatuctuky UYMT. N3BecTHO, UTO pUCK
MOCTTPaBMaTUUECKOM STMWIETICUU 3aBUCUT OT CTeleH!
U TSDKECTHU TPaBMbI U CBSI3aHHBIX C Hell 0CTIOKHeHuH [28].

Puc. 8. PeaynbTaT AMCMNEPCUOHHOMO aHanmaa pacrnpeaesieHns
CMEPTHOCTW OT MEHWUHIUTA
o cy6pervoHam Abpuku

Fig. 8: Analysis of variance for the distribution of meningitis
mortality by subregion of Africa

YcraHoB/ieHa MONOXKUTE/IbHAS B3aUMOCBSI3b UH-
nekca Ko ¢ nmokasarensamu «CMepTesibHbIe C/ly4yau
OT I0PO’KHO-TPAHCIOPTHBIX npouciiectsuii» (R=0,3;
p<0,05) 1 «cMepTenbHBIE Cydaun 0T Hacuusi» (R=0,28;
p<0,05). HanbosbItiass CMEPTHOCTb OT HaCU/IUS Ha-
6romanack B 1o)kHOU Adpuke (x2=22,11; p<0,001,
kpurtepuii Kpackena — Basnnuca) (puc. 10).

V3BecTHO, YTO PUCK camMoybuiicTBa y /1ull,
CTpajaroIuX dMuiernicuet, B 4 pasa Oosiblie, yeM
B 00me#t nmonynsuuu [29]. BeisiBiieHHas! MTOI0XKHU-
Te/IbHasi B3aMMOCBS3b UHJeKca K3 ¢ rnokasarensm
«CyULUJ» CBUJIeTe/IbCTBYeT O 3HauMMoM ¢akTope,
MOTEHLMPYIOIWUM CyULIMJaJbHbIM PUCK MPU 3TH-
nencum (R=0,58; p<0,001). ITo faHHBIM TeKy1lero
HCC/ieloBaHusl, BBICOKUM YPOBeHb CaMOyOuiicTB
3aperucTpUpoOBaH B LjeHTPaJbHOM, BOCTOUHOM
U I0)KHOM CyOpervoHe KOHTUHeHTaIbHOU AdpUKH.
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(x2=15,24; p=0,004, kputepuii Kpackena — Ban-
quca) (puc. 11).

Puc. 9. Pe3ynbTaT AMCNEPCUOHHOIO aHanmaa pacnpeaeneHns
CMEPTHOCTYM OT LIMCTOCOMO3a
no cybpernoHam AbpuKm

Fig. 9: The result of analysis of variance distribution
of mortality from schistosomiasis in the African subregions

Puc. 10. PeaynbTat AnCnepcnoHHOro aHanmnsa
pacnpefeneHnst CMePTHOCTM OT HAaCUNS Mo CybpermoHam
AdpurKn

Fig. 10: Analysis of variance for the distribution of deaths from
violence by subregion of Africa
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Puc. 11. PeaynbTat gnCnepcnoHHOro aHanmsa
pacnpefeneHvs CMepTHOCTM OT Cymumaa no cybpernoHam
Adbpnkn

Fig. 11: The result of analysis of variance distribution
of mortality from suicide in the African subregions

3a npezieniaMu 0630pa 0CTaNUCh, IOXKaay, BOMPo-
Cbl, CBSI3aHHbIE C OTCYTCTBMEM B3aUMOCBS3U MEXIY
TI0Ka3are/isiM{ SMUJIeTICUY ¥ CMEPTHOCTH OT LiepeOpo-
BaCKY/ISIpHBIX 3a00/1eBaHMiA, B YaCTHOCTH WHCY/IBTA.
V3BecTHO, UTO 1]epeGpoBacKyisipHble 3a00/1eBaHuUs
[OCTOBEPHO YaCTO MPUBOJSAT K Pa3BUTHUIO CTPYKTYPHOU
SMUJIENICUU B Pa3BUTHIX cTpaHax. OfHaKO OOJBIIMHCTBO
vccejoBaHuM B cTpaHax AQpukH K tory oT Caxapbl
He []at0T I0CTOBepHOM MH(OpMaLMU O YacToTe U pac-
IPOCTPaHEHHOCTU UHCYJIbTa, YUUTHIBast HeJ0CTaTOK
HMHCTPYMEHTAJ/IbHBIX METOOB BU3yaIU3aLliuu U APYTUX
[MarHOCTUYe CKUX METO/[0B ITOATBEP)KeHUs JaHHOTO
auarHo3a. C pyroii CTOPOHBI, YYUTHIBast IOTyUYeHHbIe
TEeKYyIIe pe3y/bTaThbl UCCIeJ0BaHNsI, 0COOEHHOCTHIO
reHe3a SMWJENCUU B CTpaHax AQPUKU sIBJISI€TCS KOH-
THHIeHT OYeHb MOJIOJ0r0 BO3pacTa, a KaK U3BeCTHO,
1iepeOpoBacKy/IsIpHasi IaToJIOTHs CPeZi MOJIOABIX JIFoZlel
BCTpeYaeTCs 3HaYUTeIbHO pesKe.

HEALTH POLICY AND PUBLIC HEALTH

BbiBoabl

Ananu3 coupanbHo-ieMorpaduueckix xapakTepy-
CTUK MO3BOJIU/I YCTAHOBUTh, YTO CMEPTHOCTH OT 3IU-
JIETICUY BbILLE: B CTpaHax A(GPUKAaHCKOTO KOHTUHEHTA
K tory ot Caxaphbl 110 CPaBHEHHIO C ceBepHOi AQpUKoi;
y >KeHILL[WH 10 CPaBHEHUIO C MY)KUMHaMU; B BO3PaCTHOM
rpyrne Mosoxe 14 et mo CpaBHEHUIO CO CTapLIUMU
TPyIITIaMy, a TaKXXe B CTPaHax CyOPeruoHOB C HeYy/I0B-
JIETBOPUTEJIbHBIM COCTOSIHWEM Hal[MOHA/IbHBIX CUCTEM
3[]paBOOXPaHEHUs U HUSKUM YPOBHEM COLIMaTbHO-3KO0-
HOMUYeCKol cuTyaluu B 1iesiom (BBIT).

locynapcTBeHHbIE NTPOrpaMMbl, HarlpaBeHHbIE
Ha CHIDKeHUe Pa3TMuHbIX (PaKTOPOB TPaBMaTu3Ma, Ha-
CW/IUS1, PaCTIPOCTPAHEHHOCTU MaTePUHCKOM CMEPTHOCTH
Y TOJI0/a, YaCTOThI CyML/la Cpe/i HaceleH s MOTYyT
CrIoCcOOCTBOBATh CHU)KEHUIO PACTIPOCTPAHEHHOCTH
Y CMepPTHOCTH 0T 3nunencud. Kpome Toro, cyijectses-
HbIM 00beM (haKTOPOB pUCKa SMHUIETICUU B CTPaHaX
AdpukHu sBAsieTCS BUPYJI@HTHBIM U MOTeHLMA/b-
HO-TIpeJoTBpaTUMbIM. [Ipex/ie Bcero K HUM OTHOCSTCSI:
HeUPOLMCTUIEPKO3, IITHCTOCOMO3, BUU-uHbek1ms
Y pa3nuuHble (POpMbl MEHUHTUTA. MeponpusiThis B CU-
cTeMe 3/]paBOOXPaHeHMsl, OpPUeHTHPOBaHHbIe Ha Mpodu-
JIAKTHKY 3THX 3a00/1eBaHuiA, TAK)Ke MOTYT CYIL|eCTBEHHO
CHU3UTh PaCnpOCTPaHEHHOCTb 3IUEICHH.
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Cardiovascular risk factors in rural areas:
case of the Mabayi health district hospital in Burundi
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Abstract. Relevance. Noncommunicable diseases are a serious public health problem due to their high incidence and
mortality rate. Globally, noncommunicable diseases cause 41 million deaths every year, accounting for 71% of the total number
of deaths. Cardiovascular diseases, accounting for 44% of all noncommunicable diseases, are the leading causes of death.
Early identification of the main risk factors for cardiovascular diseases and treatment of associated diseases are a prerequisite
for maintaining the health of the population. Objective: To identify the main risk factors for cardiovascular disease in patients
living in rural areas of the mountainous region and attending the Mabayi District Hospital in Burundi. Patients and Methods.
An open-label retrospective study conducted at the Mabayi District Hospital in Burundi from January 2014 to December 2017.
The study included patients whose medical examination revealed at least one risk factor for cardiovascular diseases. The study
was approved by the ethics committee of the Kamenge University Hospital and the Faculty of Medicine of the University of
Burundi. Data analysis was carried out using Microsoft Word 2007 and Epi-Info TM 7.2.1.0 software. Results and Discussion.
Among the 20 297 examined patients, the average age was 50 + 16.7 years, the extreme values were 14 and 101 years. Male
patients accounted for 51.1%. 903 patients (4.5%) had at least one risk factor. The main risk factors were high blood pressure
(52.6%), diabetes (42.0%) and alcohol abuse (27.4%). Conclusion. Residents of rural areas of the mountainous region of Burundi
have a high frequency of risk factors for cardiovascular diseases, which must be taken into account when organizing medical
and preventive measures to prevent cardiovascular diseases.
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Introduction

Noncommunicable diseases are a serious public
health problem due to their high incidence and mortality
rate. Globally, noncommunicable diseases cause 41
million deaths every year, accounting for 71 % of
the total number of deaths. Cardiovascular diseases,
accounting for 44 % of all noncommunicable diseases,
are the leading causes of death [1, 2]. As the means of
control is first of all preventive with an early diagnosis
based on support this necessarily requires better
knowledge of cardiovascular risk factors (CVRF). The
prevalence of CVRF is variable worldwide [3]. This
prevalence is continuously increasing and is becoming
an important cause of morbidity and premature
mortality [4]. It can be explained by the increase of
the population, by the growing urbanization and the
modes of production which tend towards the western
model [3].

In Burundi, few studies have been carried out to
assess the prevalence of CVRF. The objective of this
work, carried out in a mountain population located in
the west of Burundi at 80 km in the north of Bujumbura
city, was to estimate the prevalence of the main CVRF
in the area, as well as their distribution according to
the gender and age.

Patients and methods

This is a descriptive retrospective study conducted
at the Mabayi Health District Hospital from January
2014 to December 2017, a period of four years. Any
patient seen in external consultation with at least one
CVRF was included. Data collection was carried out
using a pre-established survey form. Studied variables
concerned socio-demographic characteristics, biometric
measurements and biological. A clinical examination
with blood pressure measurement and anthrometric
measurements (weight, height, waist circumference)
were carried out. Blood pressure was measured by an
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electronic blood pressure monitor three times at one
minute intervals in subjects who had been resting for
at least 5 minutes. Hypertension has been defined by
systolic blood pressure greater than or equal to 140 mm
Hg and/or diastolic pressure greater than or equal to 90
mm Hg. People under antihypertensive drugs are also
considered hypertensive [5]. Abdominal obesity has
been defined by a waist circumference greater than 102
cm in men and greater than 88 cm in women [6]. The
body mass index (BMI), calculated according to the
formula: BMI = weight in Kg/height2 in cm, defined
obesity by a BMI greater than or equal to 30 Kg/m2
[7]. Diabetes was considered before a fasting blood
sugar level greater or equal to 1.26 g/l [8]. Physical
inactivity was defined by the absence of moderate
physical exercise of at least 30 minutes daily which is
equivalent to half an hour of brisk walking [9].

For ethical reasons, we have received authorization
from the ethics committee of the Kamenge University
Hospital and the Faculty of Medicine of the University
of Burundi. Locally, we obtained authorization from
the head of the Mabayi health district. Data entry and
analysis was carried out using Microsoft word 2007
and Epi-Info TM 7.2.1.0 software.

Results and Discussion

Among 20,297 patients who visited Mabayi
hospital, 903 had at least one CVRF, a prevalence of
4.5 %. Men with 461 cases (51.1 %) were the most
numerous. Women accounted 48.9 % of cases. The
mean age was 50 + 16.7 years with extremes ranging
from 14 and 101 years. The most represented group was
between 45 and 54 years old 21.7 % of cases.

The married patients with 796 cases (88.2 %) were
the most numerous, followed in descending order by the
unmarried (7.2 %), widowed (4.2 %) and by divorced
(0.4 %). The cultivators were the most numerous
with 693 cases (76.7 %). Unemployed were the least
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represented with 0.7 % of cases. Civil servants (10.7 %),
traders (5.9 %), pupils (4.7 %) and students (1.3 %)
occupied the intermediate position.

Table 1
Distribution of patients by age groups

Age groups Number Percentage, %
5-14 1 0.1
15—24 99 11.0
25—34 139 15.4
35—44 139 154
45—54 196 21.7
55—64 187 20.7
65 and more 142 15.7
Total 903 100.0

Table 2
Distribution of patients by cardiovascular risk factors

Risk factor Number (N = 903) Percentage,%
High blood pressure 475 52.6
Diabetes 380 42.0
Alcohol abuse 251 27.7
Obesity 96 10.6
Tobacco 94 10.4
Sedentarily 29 3.2
Dyslipidemia 4 0.4

The modifiable CVRF were dominated by high
blood pressure with 52.6 % of cases. Among these
hypertensive patients, 240 (50.5 %) were female. The
average age was 53 + 15.2 years with extremes of 15 and
101 years. The modal class was that of 45 to 54 years
with 28.8 % of cases. The cultivators represented the
largest number of hypertensive patients with 389 cases
or 81.9 % of cases. Civil servants and traders followed
respectively with 45 cases and 26 cases (9.5 % and
5.5 % of cases). The prevalence of diabetes was 42.0 %
of all patients with at least one CVRF. The diabetes was
associated with hypertension in 66 patients (7.3 %). By
sex, 52.6 % were male against 180 women (47.4 %).
The most affected age group was the group of 55 to
64 years with 102 cases (26.9 %). Cultivators (74.2 %)
were the most numerous, followed by schoolchildren
and pupils with 33 patients (8.7 %). The consumption
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rate increased with age and the peak was in the 45 to 54
age group. Male patients were more consuming alcohol
with 60.6 % against 39.4 % of women.

Obese were 96 (10.6 %) of whom 46 (47.9 %)
were farmers and 29 (30.2 %) were traders. Female
patients were the most numerous in obese with 52
cases (54.2 %). Ninety-four patients (10.4 %) regularly
smoked tobacco. Seventy-two (74.5 %) were male
against 24 women (25.5 %). The prevalence of
sedentary people was 3.2 %. Sedentary women were
more numerous with 19 cases (65.5 %). Dyslipidemia
was observed in 4 patients (0.4 %). Women under oral
contraceptives were 29.4 %.

The objective of our study was to identify
the prevalence of the main CVRF in rural areas
and its distribution by sex and age. According to
the literature [10], CVRF are multiple and many
patients combine several, which put them at high
risk of developing CVD. In the WHO report, AFR/
RC55/12 [11], one of the reasons for the increase
incidence of CVD worldwide is the number of elderly
people. The other reason is exposure to behavioral and
physiological risk factors which are responsible for
75 % of all cardiovascular diseases. In our study, the
prevalence of cardiovascular risk factors was 4.5 %
and the average age was 50 + 16.7 years with extremes
ranging from 14 and 101 years.

In our study, the prevalence of all CVRF increased
with age. Indeed, we recorded a cases (0.1 %) for the
group of 5 to 14 years against 196 (21.7 %) for that of
45 to 54 years. They were 142 (15.7 %) for patients
aged 65 and over. In the city of Meknes (Morocco) in
2018, El Ghazi I and al. [12] found 4 (0.3 %) before
14 years of age and 78.6 % in patients aged 50 and
over. According to the literature [13], age is by far the
most important factor in the onset and worsening of
cardiovascular disease, with approximately a threefold
increase in risk for each decade of life.

Men are more exposed to risk factors compared
to pre-menopausal women who join or exceed them
after menopause [13]. In our study, men with 461 cases
(51.1 %) were the most numerous against 48.9 % of
cases for women. This is explained by the fact that our
patients are relatively young with a large proportion of
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women who are not yet menopausal. In our study, the
modifiable CVRF were dominated by hypertension
with 52.6 % of cases. Among them, 240 (50.5 %) were
female. The modal class was the 45 to 54 age group with
28.8 % of cases. According to Fourcade L and al. [14],
hypertension is the most common risk factor in terms of
cardiovascular mortality and morbidity. In sub-Saharan
Africa, it currently affects 27 to 28 % of the population
aged 20 and over; and its frequency increases with age
[14]. The increase in the prevalence of diabetes, one
of the main cardiovascular risk factor, is manifestly
linked to the epidemic of obesity, poor diet and
insufficient exercise [11]. In our study, the prevalence
of diabetes was 42.0 % of which 52.6 % were male.
Farmers (74.2 %) were the most numerous, followed
by schoolchildren and pupils with 8.7 % of cases. El
Ghazi I and al. [12] found that the prevalence of diabetes
was 23 %. According to the literature [12—15], age,
gender, tobacco, high blood pressure, dyslipidemia and
diabetes are very important indicators of future CVD in
population that does not have disease. Their association
increases the risk. In our study, hypertension, the most
common of all modifiable risk factor, was associated
with diabetes in 66 cases (7.3 %).

Conclusion

The rate of CVRF is high in rural areas in Burundi.
Their distribution is of interest to women as well as men
of all age. However, their frequency and cumulative
increase with age. The most common, in descending
order, were high blood pressure, diabetes, alcohol abuse,
obesity and smoking at the same time, the dependence
on gender and age is not significant. Thus, residents
of rural areas of the mountainous region of Burundi
have a high frequency of risk factors for cardiovascular
diseases, which must be taken into account when
organizing medical and preventive measures to prevent
cardiovascular diseases.
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daKTopbl pUcKa cepAeyHO-CoCyAUCTbIX 3a6oneBaHuli B Ce/IbCKOM
MECTHOCTU Ha NpUMepe painoHHON 60nbHULbI Mabaiin B BypyHau

9. Haupaxuima ‘g, I1. bapacykana, /Lx. Heauasu —, C. MaHupakusa,

P. Hesaupsu , J. bapaHcaka

YuusepcureT BypyHau, MeautuHckuii dakyiaeret, Bysjcymbypa, BypyHou
< E-mail: kabandaeugene@yahoo.fr

AHHoTanus. AkmyanbHocmb. HerHdeKUMOHHBIe 3a00/1eBaHus MPeCTaBIISIFOT CO00M cephe3Hyto nMpobiemMy o01ecTBeH-
HOTO 3[]paBOOXPAHEHUS W3-3a BEICOKOW YaCTOThI BCTPEUAeMOCTH Y YPOBHS CMePTHOCTH. EskerofHo B MUpe HeMH(EKIIMOHHEBIe
3ab0s1eBaHus SIBJISIOTCS TPUUMHOM CMEPTHOCTH 41 MW/TOHA YesIoBeK, UTo cocTaBnsieT 71 % ot ob1ero KoMyecTBa yMepIinX.
CepieuHo-cocyIucThie 3a00/1eBaHusT, Ha KOTOPbIe MPUXoauTcst 44 % OT Bcex HeMH(EKIMOHHBIX 3a00/1eBaHN, 3aHUMAIOT MEPBYI0
CTPOYKY CPeZii OCHOBHBIX IIPUUMH CMepTHOCTU. CBOeBpPeMEHHOE BhIsIB/IeHHe OCHOBHBIX (JaKTOPOB PUCKa CepJeYHO-COCYANUCThIX
3a00/1eBaHMIA 1 Teparusi aCCOIMUPOBAHHbBIX 3a00/IeBaHUH SBJISIIOTCST HEOOXOIUMBIM yCIOBUEM COXPAHEHUS 3/[0POBbsI HACEIEHMUSI.
Llenb: onpesenuTs 0CHOBHBIE (PaKTOPBI PUCKA CEP/IeUHO-COCYAUCTHIX 3a00/1eBaHui, BCTPEYAIOLUecs Y NalieHTOB, MPOKUBAOIINX
B CeJIbCKOM MeCTHOCTH FOPHOTO palioHa U TIOCeLIAloMUX palioHHy0 6opHULY Mab3iiu B BypyHau. ITayueHmbt u Memoobi.
OTKpBITOE PEeTPOCIIEKTUBHOE UCC/IeJOBaHME TIPOBEZIEHO B paiioHHOM OosbHULIe Mabsiiu B BypyHzau ¢ ssHBapst 2014 roza mo
nekabps 2017 roga. B mcciejoBadve 6bIIN BKIIOUEHBI TALMEHThI, B Pe3y/IbTaTe MEAUIIMHCKOTO 00C/1e/[0BaHMsS KOTOPIX 0OHa-
PY’KeH TI0 KpaliHeli Mepe oJjiH ()aKTOp PUCKa Cep/IeYHO-COCYIUCThIX 3aboseBanuii. MccnenoBaHue ObIIo 0Zj00peHO 3THUECKUM
KOMHUTETOM YHUBEPCUTETCKOM 00/bHUIIbI KaMeHTe U MeULIMHCKOTO (aKy/ibTeTa yHUBepcuTeTa bypyHau. AHamu3 JaHHbBIX
TIPOBOAMJICS C UCTI0/Ib30BaHUEM TIporpaMMHoro obecrieuenust Microsoft Word 2007 u Epi-Info TM 7.2.1.0. Pe3yabmambl u
obcyxcderue. Cpeau 20297 obcriefoBaHHBIX MAMEHTOB CpeJHUIA Bo3pacT cocTassii 50 + 16,7 ropa, KpaiiHue 3HaueHuss — 14
u 101 rog. TTarmeHTsI My>KCKoro nosia coctasssiii 51,1 %. [To kpaiiHeii Mepe, oguH akTop prcka uMenu 903 naruenTa (4,5 %).
OcHOBHBIMH (haKTOpaMK PUCKa OBUTH BBICOKOe apTepuasbHoe gaeieHue (52,6 %), auabet (42,0 %) u 3moynoTpedseHre aako-
rosneM (27,4 %). BbioObl. Y XuTesel celbCKOW MEeCTHOCTH TOPHOTO palioHa BypyHay oOHapyskeHa BbICOKasi yacToTa (hakTopoB
PUCKa Cep/ieuHO-COCYMCThIX 3a00/IeBaHUH, UTO HEOOXOAUMO YUUTHIBATh MPY OPraHU3alvy IeueOHbIX U MPO(UIAKTHUE CKUX
MepOTIPUSITUH 110 TIPeYTIPEXK/IEHUIO CepP/IeYHO-COCYIUCTBIX 3a00/IeBaHuUM.

KiroueBble ¢j10Ba: CepAeUHO-COCYAUCTast CUCTeMa, PaCIiPOCTPaHeHHOCTh, (haKTOp PUCKa, CesTbCKUe palioHbl, BypyHam

BkJ1aj; aBTOPOB: aBTOPHI BHEC/IA PAaBHBIN BK/1A/] B TIO[ITOTOBKE PYKOITHCH.
HNudopmariusi 0 KOH(IHKTe HHTEPECOB. ABTODBI €K/IapUPYIOT OTCYTCTBHE KOH(IMKTAa MHTEPECOB.
IMoctynuna 04.02.2021. ITpundra 11.03.2021.
Jnsa purupoBanusn: Ndirahisha E., Barasukana P., Nyandwi J., Manirakiza S., Nyandwi R., Baransaka E. Cardiovascular

risk factors in rural areas: case of the Mabayi health district hospital in Burundi // Bectark Poccuiickoro yHuBepcuTeTa ApYy>K0Obl
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Ponb TpaHcdopmupylowero paktop pocta 6eta-1
n dakTopa pocTa aHAoTeNus cocynos B GopMuMpoBaHum
KOXXHbIX pyoLoB

1

B.I'. HukoHopoBa , B.B. Kpumron' ', T.A. PymsauneBa’

!CankT-ITeTepOyprckuii HalMOHAJIBHBIN UCC/IeI0BAaTeIbCKUN YHUBEPCUTET UH(POPMAI[UOHHBIX TEXHOIOTHH,
MeXaHUKH U ONTHKY, 2. Cankm-ITemepOype, Poccutickas ®edepayus
2¢(Ipoc/1aBCKUi TOCYapCTBEHHBIN MeULMHCKIN YHUBEPCHUTET, 2. SIpocaaens, Poccutickas Dedepayus
> bgnikon@gmail.com

AnHoTamma. AknyanbHocmb. PyOLipl Ipe/iCTaB/IsSIOT COO0H MY/IBTUTKAHEBbIe CTPYKTYPbI, 3HAUUTEIbHO CHIDKAIOL[He
KaueCTBO KU3HU MOIOJ0ro, paboTocmocobHoro HacesneHusi. Haubosee colpiabHO 3HaUMMBbIe MX BApUAHTHI ITPeJCTaB/IeHbI
rurnepTpodyuecKUMU U KeJUIOHJHBIMH TI0C/Ie0nepalliOHHBIME PyOLjaMu U pyOLiaMy 1oCie 0XKOroB, aTpodruecKAMY pyoramu
T10CJIe By/lbrapHbIX yrpel U CTpUsAMU. 3HaUHUTEeNbHYI0 POJIb B UX (JOPMUPOBAHMU M IIPOTPeCCUPOBAHMY UTPAIOT POCTOBBIE
(aKTOpEI, KOTOPBIE TaK Ke UCIIOMB3YIOTCS A/t MX jiedeHust. Llesb paboThl: 06001IUT JaHHBIe 00 Y4acTHH POCTOBBIX (haKTOPOB
(Tpancdhopmupyoiuii dpakTop pocta 6eta-1 u pakTop pocTta HAOTENHS COCYIOB) B (JOPMUPOBAaHUM Py6OIja MO TUIIEPTPO-
¢ryeckomy iy arpoduueckomy Tumy. Mamepuanbt u memooOb!. IIpon3sBesieHO MCCIe0BaHNe TUTepaTyPHBIX HCTOUHHKOB
HayKOMeTpHUeCKUX HayuHbIX 0a3. Pe3ynbmambl u 06cyxcoeHue. B viccieoBaHUM TTO0Ka3aHO, YTO O0/IBIIOe 3HAUEHHe TTpU
(bopMHpoBaHKH pyOIia UMeeT AJMTeTBHOCTE MPeALIeCTBYIOUX eMy (a3 pyOLieBaHuMs, UX MPOIOHT LS TPUBOAUT K XPOHU3aLIUN
BOCTIa/IeHUsI U TIPUCOeIMHEHUIO ayTOMMYHHOTO KOMIIOHEHTa, POCTy KoJiuecTBa MUOGHUOPO6/IAaCTOB 3a CYeT TOPMOKEHHS
arornTo3a U YBeJIMYeHHI0 CHHTe3a MeXKK/IeTOUHOTO BelljeCTBa U He3pesibiX (hopM KoJyiareHa, a Takke HCTOHUEHHIO STHepMIca
Haz pybrjom. PoctoBeie hakTopbl, Takve Kak GakTop pocTa 6eTa-1 u ¢akTtopa pocTa SHAOTEHUS COCYLOB CIIOCOOHBI CABUTaTh
HaraHC 3THX /IByX OCHOBHBIX ITyTel WM B CTOPOHY TPOTU(EPaTUBHBIX TIPOLIeCCOB, CIIOCOOCTBYS YBeJIMUEHUIO YKC/Ia COCYL0B
reMOMHKPOLIPKY/ISTOPHOTO PyCJ/ia, KOTMUEeCTBA TYYHBIX K/IETOK M 001Ileli KITeTOYHOCTH, a TaKXKe B Psfie C/TyuaeB CUHTe3Y KeJl-
JIonza — TO eCTh ()OPMUPOBAHHUIO TUITEPTPOGUIECKOT0 WK KemouziHoro pybria. Hao6opoT, npeBavpoBaHue BOCIIA/IUTETBHBIX
TMIPOL{ECCOB MPUBOJUT K CHI)KEHHFO KIIETOYHOCTH, yMEeHBILIEHUH COCYI0B M ME&XKK/IETOUHOTO BELeCTBa, a TAk)Ke MIOBPeXKJeHHI0
3JIACTHHOBBIX U KOJIJIAT€HOBBIX BOJIOKOH, hopMUpYys (heHOTHN aTpoduuecKoro pydLa win CTpuU. Bbigodbl. KitoueByro posib
B (hopmupoBaHuK pybria UrpatoT GaKTOPhI POCTa, CIOCOOCTBYS YBETHUEHHIO YHC/Ia COCYZOB TeMOMUKPOLIMPKY/IITOPHOTO PyCia,
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KOJIMYeCTBa TYYHBIX KJIETOK U 00IL[ell KJIeTOUYHOCTH, a TaKKe B PsiJie CydaeB CHHTe3y Keljaouja — TO eCTh (OpMHUPOBaHHUIO
rUnepTpoduuecKoro WiIM KeJUIougHoro pyodiia.
KnroueBble cjioBa: Koxa, pyorpl, Gaktop pocra 6eta-1, pakTopa pocTa SHAOTENHS COCYAOB

Bxknap aBropoB. HukoHnoposa B.T., Kpuiuron B.B., PymsniieBa T.A. — KoHLemnus U fu3aiiH ucciefoBanus; Hukonoposa B.T,
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TeKCTa.
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Transforming growth factor beta-1 and vascular endothelial growth
factor in the recovery and formation of skin scars

VarvaraG. Nikonorova' ~ &9, Vladimir V. Chrishtop! ', Tatyana A. Rumyantseva® ~,

'Ufa Research Institute of Occupational Medicine and Human Ecology, Ufa, Russian Federation
’Bashkir State Medical University, Ufa, Russian Federation
< bgnikon@gmail.com

Annotation. Relevance. Scars are multi-tissue structures that significantly reduce the quality of life of the young, able-bodied
population. The most socially significant variants are represented by hypertrophic and keloid postoperative scars and scars after
burns, atrophic scars after acne vulgaris and striae. Growth factors, which are also used for their treatment, play a significant role
in their formation and progression. The aim of this work is to summarize data on the participation of growth factors (transforming
growth factor beta-1 and vascular endothelial growth factor) in the formation of a hypertrophic or atrophic scar. Materials and
Methods. The study of literary sources of scientometric scientific bases was carried out. Results and Discussion. The study showed
that the duration of the scarring phases preceding it is of great importance in scar formation, their prolongation leads to chronic
inflammation and the attachment of an autoimmune component, an increase in the number of myofibroblasts due to inhibition of
apoptosis and an increase in the synthesis of intercellular substance and immature forms of collagen, as well as thinning of the
epidermis over scar. Growth factors such as growth factor beta-1 and vascular endothelial growth factor are capable of shifting
the balance of these two main pathways or towards proliferative processes, contributing to an increase in the number of blood
vessels in the hemomicrocirculatory bed, the number of mast cells and total cellularity, as well as, in some cases, the synthesis of
keloid - that is, the formation of a hypertrophic or keloid scar. On the contrary, the prevalence of inflammatory processes leads to
a decrease in cellularity, a decrease in blood vessels and intercellular substance, as well as damage to elastin and collagen fibers,
forming the phenotype of an atrophic scar or striae. Conclusion. Growth factors play a key role in scar formation, contributing
to an increase in the number of blood vessels in the hemomicrocirculatory bed, the number of mast cells and total cellularity, as
well as, in some cases, the synthesis of keloid - that is, the formation of a hypertrophic or keloid scar.

Keywords: skin, scars, growth factor beta-1, vascular endothelial growth factor
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MHorue coBpeMeHHbIe HCC/IeZlOBaHUsI paccMa-
TpUBarOT OpMUpPOBaHUe PyOIia Kak mporiecc BOCCTa-
HOBJIEHUS L[e/IOCTHOCTH KOXKHBIX TIOKDOBOB B TeueH1e
paHeBoOro Tporiecca. Py6err npeacraBasieT coboi
TIOCTOSTHHYIO MY/IBTUTKaHeBYI0 CTPYKTYPY, KaueCTBO
WHTerpaLy KJIeTOUYHBIX KOMITOHEHTOB, BHYTPH KOTOPO#I
OKa3bIBaeT CyIieCTBeHHOe B/IMSHUE Ha KaueCTBO XKU3HU
natyeHTa. Beiie/isoT iBa OCHOBHBIX THTIA HAPYILIEHHs
(hopmupoBaHusi pyO1ia runepTpodruuecKuii U aTpodu-
yeCcKui U py0el], pa3HOBHUAHOCTBIO KOTOPOTO SIBJISIETCST
akHe [1]— oiHO 13 caMBIX PacIPOCTPaHEHHBIX KOKHBIX
3abosieBaHMM, TTopakarotiee mouty 90 % MopoCTKOB
BO BceM Mupe [2]. PyOuibl oT yrpeBoii ChIli MOTYT
BbI3BaTh KaK Cephe3Hble KoCMeTHueCcKue mpobieMsl,
TakK ¥ pa3BUTHe TICUX0COLMANBHBIX JUC(YHKIHM, BbI-
3bIBasi 3HAUMTe/IbHbIE HeraTUBHbIE TT0C/e[CTBUS /IS
KayecTBa KM3HU NaLeHToB [3]. CTpuu Win pacTsHKKA
nipy 6epeMeHHOCTH PacCMaTPUBAIOTCS B COBPEMEHHOM
JIATEpaType Tak ke Kak arpoduueckuie pyous [4]. Yuu-
ThIBasi BO3HUKHOBEHHE T0C/Ie0TNeparjiOHHbIX PyOLIOB,
o061t Maciitab mpo6ieMbl HapyIeHHH pyOLieBaHHS
CTaHOBUTCS KOJIOCCA/IbHBIM. MHOTOUHC/IEHHBIE UCCTIe-
JIOBaHUS [eMOHCTPUPYIOT 3()(eKTUBHOCTH POCTOBBIX
(hakTOpOB B KaueCTBe KOMIIOHEHTOB MTPOTHBOPYOLI0BOM
Tepanuu Kak Ipy TUrepTpoguueckux pyorax 1 Kesio-
W7lax, TaK v Mpy arpoduueckyx pydiiax pa3HOro reHesa.
OJiHaKo 3T UCCJIeI0BAHUS YaCTO HOCST IMIMPHUe CKUH
Xapakrep.

Leabto pabombl sBUI0CH 0000IIEHNE JaHHBIX
00 yJ4acTiu poCcToBbIX (PAaKTOPOB (TPaHCHOPMUPYIOIIHIA
¢akrop pocra 6eta-1 1 pakTOp poCTa SHAOTENHS COCY-
JI0B) B JOpMHUPOBaHNUM pyOLia 1o TUMepTpohruueCcKOMy
WM aTpoUUeCKOMY THITY.

DERMATOLOGY

T'unepmpocpuueckuli pybey npecTaBiseT codom
y4acTOK COeJJMHUTEJbHOW TKaHU, BbICTYTAOLUI
HaJl YyPOBHEM OKpYyKatoll[ei KOXKU, TIOKPBITBIM C/lI0emM
sruaepmuca. Obpa3oBaHue pyOI[OB — 3TO pe3y/bTaT
Yype3MepHOro CMHTe3a KoJjjlareHa Ipyu HeIoCTaTOuYHOM
JIM3uCe KoJlylareHa Bo BpeMmsi (ha3bl pemMo/jeTMpoBa-
Husi [5]. OCHOBHOM K/1IeTKOM, OTBETCTBEHHOM 3a (hop-
MHpOBaHUe TUNepTpoduuecKux pyOLIOB, SIBISETCS
Muodubpobsact, mocsieaHu GOpMUPYETCS B KOHLIE
BOCMA/IUTE/IbHOM (ha3bl ¥ B Hauasie NposudepaTUBHON
(a3bl 3a)KuB/IeHMs paHbl [6] B pe3ysibTaTe akTHBaL[UU
(ubpobmacToB AepMbI ¥ TUTIOAEPMBI BOKPYT paHsbI [7];
JPYTUMH UCTOYHHUKAMH MPOUCXOXK/EHHUSI MOTYT OBITh
TIePULTUTHI U TJ1a/IKOMbIITIeYHbIe K/IeTKHA COCyAoB [8]
Y TKaHecnenuduyeckre CTBOJIOBbie KjieTKU [9].
Hamnpasnenue murpanuu muoduodpobdmactoB dhop-
mMupyeTcst GpubpuiaMu GUOPOHEKTHHA JI0)Ka PaHbI,
a He BoJIOKHaMu KosiareHa [10]. BekTop murpaummn
VHULIMUPYETCS IPaJjueHTOM KOHL|eHTpaL[uK (PakTopoB
POCTa, KOTOPBIE TaK >Ke CUHTe3UPYIOTC MUOGuOpoba-
cramu. [Tpormdepupyromnpe Mruodudpo6IacThl aKTUBHO
CUHTE3UPYIOT MaKPOMOJIEKY/Tbl KOJIJIareHa, MPUBO/s
K HaKOTJIEHUIO B pyOlie Me>KK/IeTOUHOTO BelleCTBa
Y 3HAUUTE/IbHO YBe/IMuuBas OTHOLLeHWe KojuiareHa 111
THIa K Kositareny I tura [11]. Takke MuopuOpob1acThI
MH(UIBTPUPYIOT U Pa3pyILa0T PUOPHUHOBBIN CTYCTOK,
TIPOAYLIMPYS MaTPUKCHBIe MeTasutonpoTerHasbl (MMIT)
Y TKaHeBble MHTMOUTOPHI MeTastonpoterHas (TUMIT).
OTH MexaHU3MbI IPUBOZSAT K JUCOANaHCy MEXXIY ABYMsI
byHIaMeHTaIbHBIMU MeXaHu3MaMu ()OpMUPOBaHUs
py611a: o6pa3oBaHUeM U [ierpajalpiell MEeXXK/IeTOUHOTO
MaTtpukca [12].

Ampodguueckue pybybl ipeACTaBASIOT cOO0M
KO)KHBIe yT/1yO/ieHUsIMU, KOTOPbIe Pa3BUBAIOTCS
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B pe3y/ibTaTe pa3pylleHus KojjlareHa, BbI3BaHHOTO
JITATe/IbHBIM BocrnaneHnueM [13]. Takoii Tun py6iia
XapakTepeH JIJIsi BOCTIa/IUTe/IbHBIX 3a00/1eBaHMiMA, TAKKX
Kak, 00BIKHOBEHHBIE YTPU, BeTPsiHAsl OCTa ¥ BOTYAHKa,
HO TaK>Ke MOYKeT OBbITh pe3y/IbTaTOM XHUPYPruuecKoro
BMeIIIaTe/IbCTBA UK TPaBMbl. ATpoduueckre pyoLibi
yaille BCEro BO3HMKAIOT Y MalLeHTOB C By/Ibr'apHbI-
MU yTPSIMU, KOTOPbIMU cTpazaroT g0 80 % mropei,
13 KOTOPBIX OOJBIIMHCTBO — 3TO MOJIO/bIe JIIOAU, B
Bo3pacte ot 11 g0 30 siet [14], u xapakTepu3yrOTCs
yMeHbIIIeHHeM OT/IOKeHHsI KoJljlareHa 13-3a Avcbananca
MeX/y CHHTe30M KOMIIOHEHTOB PyOLI0BOTO MaTpUKCa
U UX paciervieHueM rporeasamu [1]. Atpodus pybia
BCTpPeyaroTCs B TPU pasa yaille, ueM (popMUpOBaHUE
rUrepTpodruUeckoro Wiv KejaouaHoro pyoua [1].

Tpancdopmupyromuii pakTop pocra bera-1
(TGF-B1) siBnsieTcst OHUM U3 CaMbIX HauOOsIee BaXk-
HBIX POCTOBBIX (DaKTOPOB B popMHUPOBaHUH PYyOIia,
TMIOCKOJTBKY OH CI10CO0eH KaK YCU/IMBaTh, TaK U TOPMO-
3WUTh pa3BUTHeE Bocrasienus [15, 16]. Pag nccienoBanmin
JleMOHCTPUDYET, UTO POCT ero aKTUBHOCTH MOXXET
TPUBOAUTD K Pa3BUTHUIO XPOHUUECKOTO BOCIA/IeHUS,
NpUBO/S K (OPMHPOBAHUIO KaK rurepTpoduyecko-
ro [17], Tak u arpoduueckoro py6bia [18]. Ito goctu-
raetcs 6marogaps tomy, uto TGF-B1 ¢ IL-6 ycunuBaeT
Th17-k1eTouHO-3aBHCUMOE BOCIIa/IeHHe, CIIOCOOCTBYeT
BeDKUBaHMI0 CD8+ T-kmetok mamsatu [19, 20]. Ha mo-
nexkynsspHoM ypoBHe TGF-[31 perynupyert repegauy
CUTHAJIOB siZIepHOMY (haKTOPY «Karmna-ov» HarpsiMyto
yepe3 Smad-He3aBUCUMBIH MyTh € yuactueM TAK1 vnu
KOCBeHHO uepe3 Smad — 3aBUCHMBIH MyTh [21]. BMecTe
C TeM CYLeCTBYIOT [JOKa3aTe/IbCTBA MPOTHUBOIONI0KHOTO
toro, uto TGF-f31 3amyckaeT nMpoTUBOBOCIA/IUTE/TbHBIN
curHan yepe3 Smad6 v Smad7, Hapyiias curHaIm3a-
LU0 siIepHOTO (haKTopa «Karima-om» [22, 23]. B cBsi3u
C 9TH CJIOXKUJICSI KOHCEHCYC, UTO TIPOBOCIIAIUTE/TbHbIN
WY TIpOoTUBOBOCTIaMTebHbIN 3 ekt TGF-f1 onpene-
JISIFOT KOHTEKCTHBIE, CPe/IOBbIe U TKaHeCTelu(ruiecKre
ycioBus [24].

B runeprpoduueckux pybuax TGF-31 criocobctBy-
eT CHHTe3y KoJiareHa ¢pubpob/iactax myTeM aKTHBALAN
OTIOCPe/IOBaHHOM [3-KaTeHWHOM TPaHCKPUIILK Yepe3
nyty Smad3 u p38 [25]. B KesiouaHbIX pyOIiax MoBbI-
meHHast mpoaykius TGF-1 npuBoAuT K yTMHEHUIO
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nposiugepaTiBHON (a3bl 3a’KUB/IEHUS ¥ 3HAUUTE/ILHO
yBeJIMUMBaeT CUHTe3 KoJutareHa ¢pubpobiactamu [26].
I[Tpu 3TOM 6BITIO IPOJIEMOHCTPHUPOBAHO, YTO MHOTHE
TIPUPO/IHbIE COeuHeHUs], 001ajarolye aHTUTUTIep-
TpodruecKUMH pyOL[OBBIMU CBOMCTBAaMH, IPEPLIBAIOT
niepepauy curdanoB TGF-f1, uTo mpuUBOAUT K CHIDKe-
HUIO0 TIpOAYKLUMM KositareHa I u I Tuna takue, Kak
OoTymMHMYe CKWI TOKCHH TUMa A [27], TeTpanpuH [28]
u apyrue [29—32]. WcciepoBanue in vivo ¢ UCIOJb-
30BaHMEM KCEeHOTPACI/IaHTaHTOB rUINepTpo(uuecKux
pyOL{OB YyesioBeka, MMoKa3ajio, YTo MeCTHOe ITPHUMeHeHHe
nnrubutopa TGF-B1 criocob6cTBYeT CoO3peBaHUIO U
CHIDKaeT rUrepTpopuueckre usMeHeHUs B yxke chop-
MUPOBaHHBIX py6O1iax [33].

Arpoduueckrie pyOIIbI TaK >Ke XapaKTepU3yrTCst
PE3KUM MOBBILLIeHHEM YPOBHS TPaHC()OPMHUPYIOLLEro
takropa pocra (TGF) -1, npermyiiieCTBEHHO WHULIU-
vpyroiero Th17-KneTouHo-3aBUCUMOe BOCHa/leHue,
OIoCpeJ0BaHHOE MeXaHW3MaMH BPOXKIAEHHOIO UM-
myHHTeTa [19], 4TO OBIIO TPOAEMOHCTPUPOBAHO HA
npuMepe arpoduuecKux pyOLIOB OT yrpeBOM ChIMH.
Bricokue koHueHTpauyu TGF-f31 B Gosbieit cTenenu
CrIocoBCTBYIOT CHHTe3y KosyiareHa 1 THIia, 4eM KoJuiare-
Ha 3 tuna [34]. B cBsi3u € 5TUM KOJMUECTBO KoJlIareHa
1 TuMa no OTHOLIEHUIO K KoJlIareHy 3 TUIIa BO3pacTaeT
Kak B arpo¢uueckux [35], Tak ¥ B runepTpodryeckux
pybuax [36]. BmecTte ¢ TeM ropMOHa/IbHBIE (haKTOPbI
TpU pacTsoKKax [37], XpoHMUecKue BOCHanIUTeIbHbIe
peakluu, IpUBOASLLIMNE K JIUTeTbHOMY IO beMy
YPOBHS$I LIUTOKMHOB — MpH akHe [38] npuBOJAT K po-
CTy M XpOHH3aL1{ BOCMaeHusl, THULJUMPOBAHHOI' O
vHpubTpanyel kiaetok Th17 u Thl c noBbieHHOM
npogykuuein IL-17 v Kak cjie[cTBUe U30bITOUHOTO
pa3pyliieHyst MeXKK/IeTOUHOTO MaTpurkca [19].

Kpome toro, TGF-1 MoXeT 3HaUUTeTbHO TOPMO-
3UTh NpoJMdepaLro KepaTUHOLMTOB aTpo(UUeCKOro
py0I1ia 3a cueT HapyIlIeHUs TPAHCKPUIILUK C-MyC WiH
WMHAYKUMK TpaHcKpuniuu p21 [39]. TTockonbKy Kepatu-
HOLIUTHI CITOCOOHBI aKTHBHO Pery/MpoBaTh aKTUBHOCTh
VIMMYHHBIX K/IeTOK KOXU ([JeHAPUTHBIX KJIETOK, KIeTOK
Jlanreprasca, T-mumM@oLMTOB), SKCIIpeccUpys LUTO-
KWHBI, TO B CTy4yae n30biTouHasi crumysmsiust TGF-1
crioco0OHa 3aMKHYTh TIOPOYHBIHM KPYT HempeKparliao-
1jelics BocmaauTebHOU peakiyu [40, 41].
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®akTop pocta cocynoB VEGF-A, Takxe cokpa-
meHHo VEGEF, npezcrapsier co60ii reTepojyiMepHBbIii
rerapyH-CBSI3bIBAIOLUI Oe/I0K, CIT0COOHBIN CBSI3bI-
BaThCsl C peLieNTopaMy TUPO3WHKUHA3b! (TIpeK/ie BCero
VEGF-R2), pacrno/io)keHHbIMU Ha BHeIITHel MoBepXx-
HOCTHU K/JIeTOUHOM CTeHKU [42]. B psifie vccienoBaHuii
OBLIO MPO/IEMOHCTPUPOBAHO, UTO TUTIEPTPOQUUECKIe
pyO1bI 3KCIIpeccupytoT Beicokre ypoBHU VEGF [43,
44]. bBonee Toro, mokasaHa KoppeJisiLjisi KOHL|eHTpaLi1
VEGF c nporpeccrpoBaHieM IunepTpo@uuecKkux
pyb6uoB: 3kcripeccusi VEGF yBenuunBaeTcsi B MOJIO-
IBIX pyOLjaX, OCTUTaeT MUKOBLIX 3HAUEHUH B MPOJIU-
(epaTUBHBIX PyOLIaX ¥ CHM)KAETCSI B PerpeCCUBHBIX
pybuax [45]. Kpome Toro, TyuHble KJIeTKU B THUTIEP-
TpouUeCcKUX 1 pydLIaX 1eMOHCTPUPYIOT YMEPEHHYIO
skcnpeccuto VEGF [46].

VEGF crnioco6ctByeT runeprpodun pyo1joBoit
TKaHU MOCPEeCTBOM MHOYKECTBA aHTMOTeHHBIX U He-
aHTMOTeHHbIX MeXaHU3MOB. HeaHrnoreHHsle 3eKTbl
CBsI3aHbl C MHAYKLIWeN 3KCIIpeccuy UHTerpuHoB al u
a2, 4To crocobCTByeT 06pa30BaHMUIO TMM(paTHUe CKUX
COCY/I0B IIyTeM MUTPaL{ SHAO0TeINaTbHbIX KJI€TOK
BZI0/1b (bubpusin kosutareHa I tumna [47]. VEGF Takke
CTUMY/IMDYeT MUTPALIMI0 KepaTHHOLIUTOB U Gubpo-
6/1aCTOB ueI0BEKa, TAKUM 00pa30M ZIeMOHCTPHUPYS
HeaHrroreHHbIl 3¢ ekt [48]. Bonee Toro, VEGF moxeT
HAaMpsMYy0 BIAUATH HA HECKOJIBKO TUIIOB HE3H/I0Te-
JIMA/IbHBIX KJIETOK, UTPAIOIIUX KPUTUUECKYHO POJIb B
rurepTpodun pyoI0BOi TKaHH, BK/THOYast KepaTHHOLH-
Tl [49, 50] 1 Makpodaru [51, 52]. Bce Gosbliie JaHHBIX
YKa3bIBaeT Ha TO, UTO MOBBIIIEHHbI aHTUOTeHe3 U
aHryvorvHes, crumynuposanHbii VEGF, npuBoauT K
MaToJI0rYeCKoMy pyOLieBaHUIO. JJOTIOTHUTETBHOE
BBeZleHre VEGF npeoOpasyeTt xapakTepHbli /15 17104a
6e3py0110BbI (PeHOTHUIT 3a)KUB/IEHUS PaH, B (DEHOTHI,
obpasyromuii pyoupl. B To >xe BpeMsi HeUTpau3ariyst
VEGF B paHax B3poC/bIX 0c00el yMeHbIIIaeT BacKy-
nsipy3alyio U obpasoBanue py6orioB [53]. YiyumieHue
rurnepTpodrueckux pyoLioB NPy JIeUeHUH UHTepGepo-
HoM o2b Takke co cHwkenrneM VEGF u, Kak cieficTBue,
CHIDKeHHEeM aHTUOTeHe3a y MaljueHToB [54].

YuuThIBasi, UTO BOCCTAHOB/IEHHE aHTHOreHe3a B
BOCCTAHOBJ/IEHUM LIeJIOCTHOCTHU KOXKHBIX TTOKPOBOB
paccMarpuBaeTCsl MCC/le[joBaTe/IsIMU B KaueCTBe Ofi-
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HOro u3 npuopuretoB, T0 VEGF u cpencrsa, ctumy-
JIUPYIOIIYEe eTr0 BbIPabOTKY, MHOTZA UCIIO/Ib3YIOTCS B
KauyeCTBe pPaHO3aKUB/IAIOLUX cpefcTB [55]. BmecTe
C TeM, Kpome (hOPMHUPOBaHUS TUMIEPTPOPHUUECKUX U
KesimonHbIX py61ioB, VEGF oka3biBaeT CHUIbHOE BITH-
siHYe Ha TIPOHULIAeMOCTh COCY/ZIOB, a BLICOKHE YPOBHHU
VEGF uacrto npuBoguT K (hopMHpOBaHKIO, HE3peJIbIX
¥ T710X0 T1epdy3upyeMbIx cocyzioB [56]. DdekTuBHOM
TIpeZiCTaBIsieTCsl 0OpaTHast cTpaTerus — pa3paboTka
unrn6uTopoB VEGF, KoTOpbIe MOTYT BEIOOPOYHO 0Ope-
3aTh He()yHKLIMOHA/IbHbIe COCY/bI 6e3 OTPHULIATeIbHOTO
BO3/IeWCTBUS Ha CTaOKM/TbHBIE COCYAbI, 00eCTIeurBaroIIe
JIOCTaBKY KMCIOPOZA. DTO BO3MOXKHO b71arofjapsi Tomy;,
YTO He3peJible U Herlepdy3upoBaHHbIe COCY/Ibl, KOTOPbIe
COCTaBJISIFOT 3HAUMTE/IbHYI0 YaCTh TeMOMUKPOLIUPKY-
JISTOPHOTO pycCJia paHbl [57], 6osiee uyBCTBUTETBHBI K
arentam npotuB VEGF [58].

Bwmecre c Tem VEGF nipefcrasiisieTcs iepCrieKTUB-
HBIM (DaKTOPOM [IJ1s1 JieueHHUs1 aTpOPHUeCKUX pyOLIOB.
Tak, B HallleM UCC/IeJ0BaHHUU ObLIO TIPOJEMOHCTPHUPO-
BaH 3HaUUTe/IbHBINA MOTEHI[MUPYIOLKi 3 deKT Me30-
TIOPUCTOM CTPYKTYPbI aTFOMUHBI Ha ITPOTHBOCTPUMHBIN
s¢dekt VEGEF. VX coueTaHHOe NpYMeHeHye MPUBEJIOo K
BOCCTAHOBJIEHHIO TO/IUHBI SMUIePMHICA U BOTIOCSIHOTO
TOKPOBa B MO/Ie/T aTpopuuecKoro pybiia y KpbIChI,
YTO, BEPOSATHO, ObIJI0 00YC/IOB/IEHO TTapaKpUHHBIMU
B/IMSIHUSIMU 3TM/Ji€PMHCA Ha KJIeTKY [TOBPeXXeHHON
JepMel [59].

BbiBOAbI

Takum 06pa3omM, 6o7bILIOe 3HaUeHHe Py (HOPMUPO-
BaHWH pyOlja UMeeT J/IUTeIbHOCTD MPEe/IILIECTBYIOIUX
emy (a3 pyOLieBaHHsI, MX TIPOJIOHTALMSI IPUBOJMT K XPO-
HU3ALUK BOCTIA/IHUs] ¥ BO3HUKHOBEHUIO ay TOMMYHHOTO
KOMIIOHEHTa, pOCTy Kol4yecTBa MUOGHUOpobiacToB
3a CYET TOPMOYKEHHSI arloNTo3a U YBeJIMUEHHIO CHHTe3a
Me)XKJIETOYHOTO BeIlleCTBa U He3pesibiX (hopM KoJiia-
TreHa, a TakKe NCTOHYEHHIO 3H/IepPMKUCa Hafl pyOLioM.
PocToBble (akTOpbl, TaKKe Kak (akTop pocta bera-1
¥ (haKTOpa pOCTa SHAOTENHSI COCY/OB, CIIOCOOHBI CAIBU-
rath 6asaHC 3TUX /IByX OCHOBHBIX IyTel WU B CTOPOHY
nposepaTUBHBIX TPOLIECCOB, CIIOCOOCTBYS yBeIMUe-
HUIO YMCJIa COCY/0B TeMOMUKPOLIMPKY/ISITOPHOTO PyC/ia,
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KOJIMUEeCTBA TYUHBIX K/IeTOK U 001I[eil K/IeTOUHOCTH,
a TaKXKe B psifie C/lydyaeB CUHTe3y KeJlJIouza — TO eCTh
(hopMHpOBaHKIO TUIEePTPOGUYECKOr0 WU KeJIOUJHOTO
py611a. Hao60poT, rpeBaiipoBaHye BOCTA/TATETbHBIX
TpOL[eCCOB MPUBOJUT K CHW)KEHHUIO KJIeTOYHOCTH,
YMeHbIIE€HHH COCYyA0B K MEXXKJ/IETOUHOI'O BelleCTBa,
a TaK>Ke MOBPEeXX/|eHNI0 3/1aCTUHOBBIX U KOJIJIareHOBBIX
BOJIOKOH, (hopmupys (eHOTHUM aTpoduueckoro pyobiia
WY CTPUM.
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KJIMHUYECKWUUN CJTYHAN
CASE REPORT

AHeTtopepmMua ApaccoHa: KJIMHUYecKoe HabntogeHue

0.A. Mecusakuna! >l , C.K. Paoos!

! AcTpaxaHCKHIA TOCYJapCTBEHHBIN MeIUI[UHCKUI YHUBEPCUTET, 2. AcmpaxaHb, Pocculickas @edepayusi
2000 Koucunuym, 2. Acmpaxatb, Pocculickas @edepayus
P olga_mesnyankina@mail.ru

AnHoTanms. B cratbe npe/icTaB/ieHo KITMHNYeCKOe HaO/iofieHre peJikoro iepMaro3a — aHetofepmun SlnaccoHa. OrucaHHbIA
CJTydaii IEMOHCTPUPYeT BaXKHYIO POk MpoBeAeHus AuddepeHLraibHO-MarHOCTIYe CKOTO TOMCKA Y TTALeHTOB C aTpopuieCcKUMU
W3MeHeHUsIMH KOXKH, oOpaliiasi BHUMaHVe Ha BOSMOXXHOCTh Ha/IMuMsl peIKUX /1epMaTo30B. CI0KHOCTH JUarHOCTUKU TaKUX
3abosieBaHul BO MHOTOM 00YCJ/IOB/IEHBI HE TOJIEKO HEBBICOKOM YaCTOTOM BCTPEUAEMOCTH B MPAKTHKE A€PMaTtosiora, HO U HECBOEB-
PEMEeHHOM 00palljaéMOCThEO MALEHTOB BBU/Y OTCYTCTBUS CyObEKTUBHBIX OLIYIIEHHH, 0COOEHHO TIPH PaCTIOI0KEHUH BBICHINAHMH
B MecCTaxX, HeJJOCTYTIHBIX /I/Isi CAMOCTOSITe/TbHOTO 0CMOTpa. B To >ke BpeMsi HeCMOTDsI Ha TO, UTO TOUHbIe MTaTOQU3M0IOTHUeCKIe
MeXaHW3MbI Pa3BUTHS aHETOZIEPMUM OCTAIOTCSl HeM3BeCTHBIMHU, PAAJ, UCC/Ie[0BaHNUI CBUETeNbCTBYET O HAIMUUY BO3MOXKHOCTH
BO3HUKHOBEHHUS Y TAaKUX TIAL[MEHTOB ayTOUMMYHHBIX 3a00/1eBaHUM COeJMHUTETBHON TKAHH, aHTU(HOCGHONUNUIHOTO CHHAPOMA
Y TIOBBILIIEHHOTO PUCKA TPOMO03MOOINUECKUX OCIOKHEHUH. JJaHHBIN (hakT yOeAUTeTbHO OKA3bIBAET, UTO CBOEBPEMEHHast
[IMarHOCTHKA aHeTOJ|ePMHUH He TOJBKO 103B0JIsIeT COPMHUPOBATh MPABWIBHBIN MO/X0/ K BeIeHHI0 TaKUX MaljieHTOB, HO U
o6ecrieunTb HaCTOPOXXEHHOCTDb B OTHOLIIEHUH Pa3BUTHsI ayTOMMMYHHOM T1aTOJIOTUH COeJHUTETbHON TKaHH.

KiroueBbie c1oBa: aHetoziepmusi fljaccoHa, arpodust KoXKH, ayTOMMMYHHasl TIaToIOTHsl, COeJMHUTe/TbHAs TKaHb, aHTH-
bochomunuaHbI CUHAPOM, TPOM603MO0IMUECKHE OCTOXKHEHUS, KITUHUUECKUH Cydait
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Jadassohn anetoderma: clinical observation

0O.A. Mesnyankina

1X
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Abstract. The article presents a clinical observation of a rare dermatosis — Jadassohn anetoderma. The described case
demonstrates the important role of differential diagnostic in patients with atrophic skin changes, paying attention to the possibility
of rare dermatoses. Difficulties in diagnosing such diseases are largely due not only to the low frequency of occurrence in the
practice of a dermatologist, but also to the sometimes-untimely treatment of patients due to the lack of subjective sensations,
especially when the rashes are located in places inaccessible for self-examination. At the same time, despite the fact that the
exact pathophysiological mechanisms of the development of anetoderma remain unknown, a number of studies indicate the
possibility of autoimmune diseases of the connective tissue, antiphospholipid syndrome and an increased risk of thromboembolic
complications in such patients. This fact convincingly proves that the timely diagnosis of anetoderma not only makes it possible
to form the correct approach to the management of such patients, but also to provide vigilance regarding the development of

autoimmune pathology of the connective tissue.

Keywords: Jadassohn anetoderma, skin atrophy, autoimmune pathology, connective tissue, antiphospholipid syndrome,

thromboembolic complications, clinical case
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AHeTO/IepMUsI OTHOCHTCS K PeIKO BCTPeUaroIUMCs
JlepMaTo3am, TIpe/ICTaB/ISIOIM CO00i 0COOBIN BapHaHT
arpoduu Koxu. B 3aBMCMMOCTH OT MeXaHU3MOB ()OpMU-
pOBaHMS aTpoduueCKUX U3MeHEeHNH KOXKU Pa3TMuaroT
TepBUYHbBIA Y BTOPUYHBIN BapUaHThI aHeTO/lepMHUU.
HecMmoTps Ha TO, YTO 3THOJIOTUS U IATOTEHETUYECKHe
MeXaHM3Mbl TTeDBUYHOU aHeTOAepPMUU OCTAlOTCS
TO-TIPe)KHEMY /10 KOHLIA HeM3yUeHHBIMH, 00CYK/jaeTCst
POJIb SHJJOKPUHHBIX 1 UMMYHOJIOTUYeCKUX HapyLLeHHH,
XPOHUUECKUX MH(EKIUIM B pa3BUTUU JaHHOTO [1epMaTo-
3a, a TaK’Ke BO3MOKHOCTb reHeTU4eCKOM J1eTepMUHUPO-
BaHHOCTH Tiporjecca [1]. [To MHeHUIO HicCieioBaTe e,
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yMeHbllleHHe KOMUeCcTBa 3/1aCThUeCKHUX BOJTOKOH
B ouarax IopakeHusi, Hab/roaeMoe Mpyu JaHHOM
3a00/1eBaHUH, MOXKET OBbITh CBS3aHO C HapyIIEHUEM
CUHTe3a 3/1aCTHHA U (GUOpU/ITMHA, BBICBOOOXKIEHHEM
Y aKTUBaLMel 3/1acTa3 v (ParoLyTo30M 371acTUYe CKUX
BOJIOKOH [2]. Pa3BuTHe arpodu KoK B UCXO/ie paHee
MMEIOLUXCsI IePMaTo30B IperMYIlieCTBeHHO BOCIIaM-
TeTBHOU 3THO/IOTHH (FOHOITIeCKUX yTpel, CapKoU 1033,
reprieTuyeckoi MHQeKIY, KOHTaruo3HOro MOJITFOCKa
Y PYTHX) JIEXKUT B OCHOBE BTOPUUHOW aHeTOJepMUUN
[3—5].
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3abosieBaHre HarboJsiee XapaKTepPHO [IJIs >KeHII[UH
MOJIOZIOTO BO3pacTa, O4HAKO B JIUTEpaType ecThb yIro-
MUHaHHMS U O CJIydasix 3abosieBaHusi B Oojiee paHHEM
BO3pacTe, B TOM UMcC/e Uy feTeii [6—8].
Cy1iecTByeT HeCKOJIbKO KTMHHAYeCKHUX BapUaH-
TOB aHeTOZepPMHHU: K/lacCUUeCKUi Tl fjaccoHa, mpu
KOTOPOM TIOSIBJIEHUIO 04aroB aTpoGuu Mpe/liecTByeT
TIOSIB/IEHME 3PUTEMATO3HBIX BLICHITIAHMI; THIT [Tenmi3a-
DU, XapaKTepU3YIOIIWICs pa3BUTHEM aTpodUX Ha MecTe
YPTUKAPHBIX BBICHINTaHW; v I1IBeHHMHTepa — By,
JJ1s1 KOTOPOTO XapakTepHo (hopMUpoBaHUe aTpoduye-
CKMX 04aroB Ha KJIMHWUYeCKH He U3MEHEHHOU KOXKe.
OpHako cieflyeT OTMETUTD, UTO B CBS3U C T€M, UTO
M3MeHeHUsI Ha KOXke 4acTo 0OHapY)KUBAIOTCS TTAlleHTOM
y>Ke Ha CTa/iuy aTpo(uu, BOCTa/IUTe/IbHbIE SIBJIEHUS
MOTyT ObITH €/1ab0 BbIpa)KeHHBIMU M, KPOME TOTO,
y OJTHOTO TIal[ieHTa MOKeT UMeTb MeCTO CoueTaHue
pa3/IMuUHBIX BapHaHTOB 3a00sieBaHust, OJ0OHOe [efieHue
Ha TUTTbI MO>)KHO CUMTaTh BeCbMa yCa0BHbIM [9, 10].
[1g Kaccuyeckoro BapyaHTa aHeTofepMun fAac-
COHAa XapaKTepHO TosIB/ieHHe Ha KOXKe TISITeH pO30BaToi
OKpacKH, He COTTPOBOXKAAIIINXCS CyOBeKTUBHBIMU
owgyiieHusMu. [TocrerneHHoe pa3BuTHe arpocuu (op-
MUPYeT TUITMUHbIe KITMHIUYeCKKe TTPOSIB/IEHHS ZIepPMaTo-
3a: KoXka rpriobpeTaet 6/1eJHyt0 OKpackKy, UICTOHYAeTCs,
CTaHOBUTCSI MEeJTKOMOPIIMHUCTOM, HATTOMHUHAs CMSITYIO
ManMpOCHYH Oymary, rmajablaTOpHO OTMEYAeTCs To-
JIO)KUTEMBHBIA CUMIITOM «KHOTIKH OT 3BOHKa». [l
aHetoziepmuu I1IBeHuHrepa-by1iu BocnanuTebHbIN
KOMITOHEHT He XapaKTepeH, KITMHUUeCKY HabTIoIaroTCst
Y4acTKH aTpOGUH B BU/E TPHDKENOJ00HbIX (0MyX0-
JIEBU/IHBIX) 00pa30BaHUi Ha KOXKe Yall|e BCero CIuHbI
Y BepXHUX KOHeyHOCTel. Harbosee peikiM BApUaHTOM
SIB/ISIeTCS1 ypTUKapHasi anetofepmus [lennuiapy, pas-
BHBAIOLI[AsICsl HA MecTe BoJiAbIpeii [9, 10].
[Tatromop@dosiornyeckast KApTUHa aHeTOAEPMUM
Ha paHHUX CTaIUSIX He UMeeT crieljudruueCKUX Mpu-
3HaKOB: B JlepMe OmnpeJe/stoTcs AUdoLTapHbIe,
HelTpodu/ibHbIE U 303MHOGUTEHBIE UHPUIBTPATHI,
pacrioyioyKeHHbIe PeUMyILieCTBEHHO BOKPYT COCYZOB.
[To mepe pa3BUTHs aTPOPUU UHPUITBETPATUBHBIE U3Me-
HEeHUS pa3pellaroTcs, SMUJEePMUC UCTOHUAEeTCs, iepMa
XapaKTepU3yeTcsi OTCYTCTBUEM 3/1aCTUYeCKUX BOJIOKOH
Y JUCTPO(rUeCKUMU U3MEHEeHUSIMU KOJI/IareHoBbIX [11].

DERMATOLOGY

AmneTtopepmuto Heob6xoauMo auddepeHIMPOBaTh
¢ aTpouuecknumMu pyoOIjaMu, CKiepoaTpoduuecKum
JTUXEHOM, PyOI[0BBIMU M3MeHeHUsIMU TPH KPaCHOM
BOJTYaHKE U TyOepKysie3e KOXKH, C arpoduueckoit (hop-
MO KpacHOT0 TJIOCKOTO JIvIIIasi, HelpodrbpomaTro3om
Y IpyrUMH 3a0071eBaHUSIMHU, /1J1s1 KOTOPBIX XapaKTepHO
pasBuUTHe aTpodruecKrx W3MeHeHHU .

3abosieBaHMe XapaKTepU3yeTCsi XpOHUYEe CKUM
TeyeHreM C BO3MOXXHBIM I0sIB/IeHHeM HOBBIX 04aroB.
JleueHne aHeTOJePMUM OCTaeTCsl Masl03(P(PeKTUBHBIM.
Haubonee 671aronpusTHBIM SIBSIETCS TIPOTHO3 TTPU
BTOPHUUHBIX aHETOJEPMUAX, KOTJja CBOeBpeMeHHast
Y a/leKBaTHasl Teparivsi OCHOBHOTO 3a00/ieBaHus T10-
3BOJISI€T NPE/JOTBPATUTH TOSIB/IEHHE HOBBIX BbICHITTAHUH.
VmeroTcs cBefileHUs O BO3MOKHOCTH NIPYMEeHEHUs BU-
TamuHoTepanuu (A, E, rpymnmnsl B), Ba30akTUBHBIX Mpe-
napaToB, OeH3W/ITeHULIW/UINHA (B CTa[UU BOCTIA/IeHHs),
COMKOCepu/a, TPOKCeBa3uHa, (U3noTepaneBTUUe CKUX
nipotielyp U ¢oToopesa B KOMIIJIEKCHOM JIeueHU!
aHetoiepmuu [12, 13].

Hwke npruBoAuM coOCTBEHHOE K/TMHUUECKOe Ha-
OnromeHue.

[MauyenT 3., 34 et 0OpaTU/ICS B KIMHUKY B (heB-
pasie 2021 . ¢ )kanmobaMH Ha TIOsIB/IEHHE BBICHITIAHUI
Ha Koke 6e3 CyOBeKTHBHBIX OIIYyIIeHH.

13 anamHe3a 3abomeBaHvs: 60/TBHBIM Ce0st curTaeT
B TeueHue 3 JieT, KOTZia BriepBbie 00paTu/iI BHUMaHKe
Ha TOsIB/IeHHe BbICHITIAHMI Ha KOJKe 111er. 3a MeJULVH-
CKOM roMoI1ibio He obparancs. OTMeyaeT MeJ/IeHHOe
yBe/JMUYeHHe KOJIMYeCTBa M Pa3MepPOB BbICHINTAHUH.

AnHamHe3 KU3HU: HaC/le[JCTBEHHOCTb He OTATOLLeHa.
[TepeHeceHHBIe U COTYTCTBYOLIME 3a00/IeBaHUSI OTPU-
1jaeT. BpeziHble npuBbIUKY oTpULiaeT. [eMoTpaHchy3mit
He ObUTO. AJIIEpPro/IorHyeCcKUii aHaMHe3 CITOKOMHBIN.

Status localis: Tlatosioruueckuii mMpoLecc HOCUT
OrpaHMYeHHbIN XapakKTep, JIOKa/IM30BaH Ha Koxe 60-
KOBOW MIOBEPXHOCTH LLIeU CJ1eBa, [peJiCTaB/IeH ouaraMu
arpoduu oBanbHOU Gopmbl, pasmepamu 0,6%1,0 cm
u 0,7*1,2 cMm, B ripefenax KOTOPbIX KOXKHBIN MMOKPOB
O71eJHOM OKpACKH, UCTOUEH, TIOBEPXHOCTh MEeJIKOMOP-
IIMHKCTAast, HAIIOMUHAET CMSATYIO MAMPOCHYI0 Oymary.
[1pu HajaBIMBaHUM Ha KOXKY BO3HHKAET OLLyIleHhe
NIPOBA/IMBAHUSI — IOJIOKUTEJIbHBINA CUMIITOM «KHOIKH
OT 3BOHKa» (puc. 1).
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Puc 1. KnnuHnyeckume NposBieHnsa aHetogepmMmm 4aaccoHa
y naumeHTta 3., 34 ner.

Fig 1. Clinical manifestations of Jadassohn anetoderma
in patient E., 34 years old.

I'uctosoruueckoe UCcaejoBaHUue OHOTTaTa KOXKU
ot 15.02.2021 r.: (pparMeHT KOXKH, MOKPHITbII MHO-
TFOC/IOMHBIM TIJIOCKUM OPOTOBEBAalOLIUM STIUTETUEM
C y4acTKaMH arpoyiu, OuaroBbIM Her;TyOOKHAM aKaHTO-
30M. B iepme onpefiesnisitoTCsl yuacTKU C fAereHeparye
Y yMeHbIIIeHHeM KOJIMYeCTBa 3/1aCTUUYeCKUX BOJIOKOH,
MperMyILieCTBEHHO B COCOYKOBOM CJIOE [IepPMBbI, OTipe-
JleNSIFOTCS eIMHAYHbIe TMMQOLIUTHI IEPHUBACKYJISIPHO
Y Tiepua/iHeKCaibHO. 3aK/aroueHre: Mopdooruueckas
KapTHMHAa MOKET COOTBETCTBOBaTh AaHETOLEPMUH.

Ha ocHoBaHMM JaHHBIX aHaMHe3a, KJIMHUUeCKOW
KapTHHBI ¥ pe3y/IbTaToOB TMCTO/IOTMUECKOT0 UCC/IeZ0Ba-
HUS TIALJMeHTy BbICTaB/eH Auardo3: L 90 AHetoepmus
fAnaccoHa.

IIpeacTaBieHHOE KJIMHUYECKOe HabmromeHue
aHeTOZlepMUH JeMOHCTPUPYET BaXKHYHO POJIb IIPOBe-
neHus auddepeHIaIbHO-AUarHOCTHYeCKOTo MOUCKa
y HaLMeHTOB C aTpo(rUyeCcKUMU U3MEHEHUSIMU KOXKH,
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oOpaiijasi BHUMaHHe Ha BO3MOXXHOCTh Ha/THUUSI PEIKUX
nepmato30B. C/I0KHOCTH JUarHOCTUKU TaKUX 3aboste-
BaHWI BO MHOTOM 00YCJ/IOB/IEHbI HEe TOJTBKO HEBBICOKOM
YaCTOTOM BCTPEYaeMOCTH B MPaKTHUKe JepMaToJsiora,
HO Y ITOpPO¥ HeCBOeBPeMeHHO! 00paliaeMOCThIO Maly-
€HTOB BBH/Iy OTCYTCTBHUS CyObeKTHBHBIX OIYIIeHUH,
0COOEHHO TIPY PacIio/IOKeHUH BBICHITIAaHUN B MeCTax,
HEJJOCTYTIHBIX /Il CAMOCTOSITE/IbHOrO 0CcMOTpa. B To ke
BpeMsi HeCMOTPS Ha TO, UTO TOUHbIe MaTo(hr3U0I0TH-
yeCKye MeXaHU3Mbl Pa3BUTHS aHETO/IEPMUK OCTAIOTCSI
HeW3BeCTHBIMU, Psifi UCCIeJOBaHUM CBU/IETE/TLCTBYET
0 Ha/TMYHUU BO3MOKHOCTU BO3HUKHOBEHUS Y TaKUX
TMAL[eHTOB ayTOMMMYHHBIX 3a00/1eBaHUI COeTUHUTE Th-
HOMU TKaHH!, aHTH(OCHOMUTTHUAHOTO CUH/IPOMA 1 TIOBbI-
IIIEHHOTO PUCKa TPOMO03MOOIMUeCKUX OC/I0KHEHUH.
[14—16]. JarHbIA akT yOeauTebHO 10Ka3bIBAET, UTO
CBOEBpPeMeHHasl JUarHOCTHUKA aHeTOePMUU He TOJIb-
KO T03BossieT ChOPMHUPOBaTh MPAaBUJIbHBIA MOJXO0/,
K BeZIEHHIO TaKUX MalieHTOB, HO U 00eCIeunTh Hac-
TOPOXXEHHOCTh B OTHOIIIEHUM PAa3BUTHS Ay TOUMMYHHOM
TIaTOJIOTUY COeAUHUTETbHON TKaHM.
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Morphofunctional characterization of rat thymus mast cells after
administration of magnesium orotate mechanically activated forms
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> mig05@inbox.ru

Annotation. Relevance. The topicality of the work is determined by the wide spread of hypomagnesemia among the people,
which makes it necessary to correct it. The aim of the work is to elucidate the cell-mediated response of the thymus mastocytic
link to magnesium deficiency and its correction by the mechanoactivated form of magnesium orotate. Materials and Methods.
Animals with drug-induced magnesium deficiency (administration of furosemide 30 mg/kg for 14 days) were administered
either the initial preparation Magnerot (Magnerot©, Vervag Pharma, Germany), or its mechanoactivated form. The level of
magnesium in the blood was determined by test systems «ARKREY» (Japan). The concentration of magnesium in the thymus
tissue was determined by the method of emission spectroscopy with inductively coupled (argon) plasma on an atomic emission
spectrometer. Density of mastocytes and the indices of degranulation and granulolosis were calculated on paraffin sections of the
thymus after coloration with toluidine blue. Results and Discussion. It was shown that furosemide administration the amount of
magnesium decreased in the blood (from 1,75+0,08 to 0,902+0,18 mmol/l, p<0,05), but increased in the thymus (from 1,6+0,6
in the control to 3,7+1,2 mg/l); in the gland tissue, the number of mastocytes of morphotype «A» decreased and the number of
mastocytes of morphotype «D», after active degranulation, increased (by 7,1 times, p<0,05). The type of mastocyte secretion
in hypomagnesemia is represented by the merocrine variant. The administration of the initial magnesium orotate led to an
increase in the concentration of magnesium in the blood to 1,15+0,25 mmol/l, which is 65,7% of the initial level, the amount of
magnesium in the thymus remained elevated (3,4+1,1 mg/1), the number of actively degranulating cells (morphotype «D») was
increased. Mechanoactivated magnesium orotate restored the concentration of Mg2+ in the blood to 89,1% (1,56+0,18 mmol/I,
p>0,05) and decreased in the thymus (to 2,3+£0,7 mg/l), restored the subpopulation of mastocytes saturated with heparin (type
«A»), reduced the number of mastocytes of morphotype «D». Conclusion. The mechanoactivated form of magnesium orotate
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has a normalizing effect on the population of thymic mastocytes, shows pronounced immunomodulatory activity, which allows
us to consider it as a potential therapeutic agent for clinical testing in the complex therapy of hypomagnesemia and associated

immunodeficiency.
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Introduction

Mast cells are active participants in the regulation
of immune homeostasis, which are given active
attention in the scientific literature, including
recent years [1—3]. A variety of reasons [4, 5] is
the basis of the immune imbalance in magnesium
deficiency, which requires pharmacological
correction. Magnesium salts of organic acids are the
active substances of most drugs used to correct the
condition of hypomagnesemia and its consequences.
Magnesium orotate has three isomeric forms that differ
by functional groups: nitrogen- and oxygen-containing
groups. These groups determine the participation
of the orotate anion in biological and biochemical
processes, which is accompanied by different
therapeutic effectiveness [6]. Obtaining isomers in a
stable state is possible using the method of mechanical
activation, which results in an improvement in the
biological properties of medicines [6, 7]. An important
stage in the study of the properties of new or modified
already known and used in the clinic (like magnesium
orotate) forms of medicines is the analysis of their
immune and/or allergic effects on the body. Thus, the
aim of the research is to elucidate the cell-mediated
reaction of the mast cells of thymus to magnesium
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deficiency and its correction by the mechanically
activated form of magnesium orotate.

Materials and methods

The work was performed on 50 white rats Rattus
norvegicus Berk (vivarium of the Izhevsk State Medical
Academy) of both sexes at the age of 2—3 months,
weighing 180—200 grams.

The study was approved by the Committee
on Biomedical Ethics of the Izhevsk State Medical
Academy (registration N656, from 23.04.2019). The
animals were kept in standard vivarium conditions
with standard light, a diet, free access to water and
physical activity. To eliminate the influence of seasonal
circadian dependence, experiments were conducted in
the autumn-winter period in the afternoon.

A model of drug-induced deficiency of magnesium
with a furosemide load was used for the formation of
hypomagnesemia [8]. For this purpose, animals were
administered intraperitoneally with a 1 % solution
of furosemide (Lasix ®, Aventis Pharma Ltd., India)
at a dose of 30 mg/kg for 2 weeks. Furosemide was
discontinued after 14-day administration and the
animals were divided into 2 groups: experimental
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group Ne 1 — received magnesium orotate by gastric
catheter; the second experimental group Ne 2 —
mechanoactivation form of magnesium orotate, obtained
by mechanical activation. The dose of the drug (initial
and mechanoactivated) was 50 mg/kg of elemental
magnesium, which corresponds to the therapeutic
dose of magnesium orotate used for the treatment and
prevention of hypomagnesemia. The time duration of
the course of administration of magnesium preparations
was 2 weeks.

The mechanoactivated drug was prepared in the
Department of Structural and Phase Transformations
of the Scientific Center for Metallurgical Physics and
Materials Science, Udmurt Federal Research Center of
the Ural Branch of the Russian Academy of Sciences
(Izhevsk, Russia). The mechanoactivated form was
prepared of the initial preparation Magnerot (Vervag
Pharma GmbH and Co., Germany) in a spherical
planetary mill AGO-2C at a drum speed of 600 rpm,
power density is 2 kJ/g. The temperature of the drum
walls during mechanical activation did not exceed 60 °C
due to forced water cooling. Mechanical activation
does not introduce foreign impurities into the processed
substance, which may appear when the balls and the
walls of the grinding vessels are worn [6].

Histological investigation of the thymus was
performed in intact animals and animals with
hypomagnesemia (comparison group) and on day 14
after the end of the administration of drugs. The thymus
was fixed in 10 % formalin, poured into a paraffin
medium for filling (HISTOMIX), serial sections with
a thickness of 5—7 microns were prepared, stained with
hematoxylin and eosin for the analysis of the general
structure of the organ, toluidine blue (BioVitrum,
Russia), and Brachet method — for the detection of
mast cells.

The number of cells was calculated per 100 pm?2
when the magnification of the microscope will be 400
times. Functional status of mast cells was evaluated
by degree of degranulation, releasing 4 types of
cells [9]: «A» —is mast cells with densely filled with
indistinguishable granules and the nucleus; «B» — mast
cells with discernable individual grains and is not fully
masked by the nucleus; «C» — mast cells with a well-
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defined granules within and around cells, and a distinct
nucleus; «D» — devastated mast cells with single
granules inside and scattered granules around the cell.
Individual mast cells populations were characterized at
x1500. Secretory indices (relative units) of mast cells
was calculated by the formula: index of degranulation
(ID) ID=C/(A+B+C+D); index granulolysis (I1G):
IG=D/(A+B+C+D); index total granulolysis (ITG):
ITG=(C+D)/(A+B+C+D); index saturation heparin
(ISH): ISH=(A+B)/(C+D) [9], where «A», «B», «C»,
«D» morphofunctional types (morphotypes) of mast
cells.

The blood test for the magnesium level was
performed on the equipment and test systems of the
company «ARKREY» (Japan). The concentration of
magnesium in the tissue of thymus was determined
by inductively coupled (argon) plasma emission
spectroscopy on an atomic emission spectrometer
Spectroflame Modula S (Spectro Analytical Instruments
GmbH, Germany).

All procedures were carried out under strictly
controlled conditions, the material from the
experimental and control animals of each series was
processed simultaneously. Experiments on animals were
conducted in accordance with the Geneva Convention
«International Guiding principles for Biomedical
Research Involving Animals» (Geneva, 1990) and the
Helsinki Declaration (1975).

Statistical processing of the material was carried out
using the application software package «STATISTICA
10.0». The arithmetic mean (M) and the standard error
of the mean (m) were calculated. The 95 % level of
statistical significance of the differences in the results of
the study was used. Statistical analysis was performed
according to the methods used in medical and biological
statistics.

Results and discussion

Magnicificent status in experimental rats is
characterized by a decrease in the concentration of
magnesium in serum 1,94 times (from 1,75+0,08
to of 0,902+0,18 mmol/L, p<0,05) and increase in
the concentration of magnesium in the thymus 2,3
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times (from 1,6+0,6 in the control to 3,7+1,2 mg/l at
hypomagnesemia). The number of mast cells in the
thymus in hypomagnesemia increases slightly and
is 2,13+1,60 pcs/unit area, but, in comparison with
the control parameters (1,97+0,56 pcs/unit area,

p<0,1), does not change significantly. Mast cells in
hypomagnesemia are in a state of active degranulation,
concentrated near dilated vessels, with signs of sludge.
Morphofunctional types of mast cells and secretion
indices are presented in Table 1.

Table 1

Morphofunctional types of mast cells and secretion indices in animals with hypomagnesemia and administration of various forms of

magnesium orotate

Morphofunctional types of Comparison group Administration of the initial Admlnlstratllon of
Control B - mechanoactivated
mast cells (Hypomagnesemia) magnesium orotate .
magnesium orotate
A-morphotype (%) 62,3+2,5 16,7+2,5* 15,14£2,1*# 23,4+4,5%x
B-morphotype (%) 20,8+1,2 22,6+4,2 24,9+4,2# 34,243 ,6*x
C-morphotype (%) 11,5%1,1 22,614,2% 30,8+5,4* 29,7+2,1*
D-morphotype (%) 5,410,6 38,147,6* 29,2+5,8* 12,621,6%x
Index of deg’lj“r:‘i‘;;"m” (refative 0,1240,01 0,2340,01* 0,3140,05%x 0,2940,03*
Index granulolysis 0,10£0,01 0,2240,05* 0,2940,04%# 0,13 +0,02*x
(relative units)
Index saturation heparin 4,92+0,98 0,65+0,08+ 0,67+0,05%# 1,36+0,32
(relative units)
Index total granulolysis 0,1740,051 0,6040,03* 0,6040,07*x# 0,42 £0,01%
(relative units)

Comment: the differences were significant at p<0,05 in comparison with: * — with intact control, x — with the hypomagnesemia
group; # — between the groups with the administration of initial and mechanoactivated magnesium orotate

There is a reorganization of the morphofunctional
types of mast cells in the thymus with hypomagnesemia
in compared to the control. Thus, the number of
A-morphotype mast cells filled with granules decreases
by 3,7 times; an especially sharp increase (by 7,1 times,
p<0,05) in the number of D-morphotype cells emptied,
after active degranulation, representing shadow cells.
In mast cells, the heparin saturation index was sharply
reduced (by 7,6 times, p<0,05). The index of total
granulolysis (reflects the merocrine type of secretion)
and the index of degranulation (apocrine secretion) in
animals with hypomagnesemia are increased: index total
granulolysis — 3,5 times, index total granulolysis —
1,9 times compared to the control, which reflects the
active secretory reaction of mast cells in response to
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the formation of magnesium deficiency. The ratio of
the types of secretion in hypomagnesemia is shifted
towards significantly the predominance of the merocrine
variant and is 3:1 (merocrine: apocrine).

The administration of the initial magnesium orotate
leads to an increase in the concentration of magnesium
in the blood to 1,15+0,25 mmol/l, which is 65,7 %
of the initial level, the amount of the element in the
thymus remains elevated and is comparable to the
hypomagnesemia comparison group — 3,4+1,1 mg/l.
In the thymus of animals of this experimental group,
the number of mast cells per unit area is increased and
is 3,7+0,81 (1,7 times more than in hypomagnesemia,
p<0,05). The number of cells of the A-morphotype filled
with heparin granules is reduced by 4,1 times, the number
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of actively degranulating cells (C-morphotype), shadow
cells (D- morphotype) is generally 60 %. The degranulation
index was increased by 2,6 times, the granulolysis index
is by 2,9 times in comparison with the intact control
(p<0,05). Ratio of secretion types (merocrine: apocrine)
is 1,9: 1 (in the intact control 1,5:1). Mast cells are mainly
distributed in the connective-tissue compartment of
the organ, are densely located in the capsule, in the
interlobular partitions, there are many of them near the
vessels, only rarely found in the thymus tissue.
Mechanoactivated magnesium orotate restores
the concentration of Mg2+ in the blood 2 weeks
after administration to 89,1 % (1,56+0,18 mmol/l,
p>0,05 as compared to the control) and reduces it in
the thymus to 2,3+0,7 mg/l (lower than in the group
with hypomagnesemia, but higher than in the control
animals). The number of mast cells in the thymus is
5,841,11 pcs per 100 mm2, which is 2,9 times higher
than the control parameters (p<0,05). However, the
ratio of individual morphofunctional cell phenotypes
is more favorable than with the administration of
initial magnesium orotate: cells saturated with heparin
(A-morphotype) begin to recover, they are 1,5 times
more than in the experimental group with initial
magnesium orotate. The number of «empty» cells
with the absence of biologically active substances of
D-morphotype cells significantly decreases (2,3 times,
p<0,05) compared to initial magnesium orotate group
(Table.1), which may indicate the beginning of the
recovery of the mast cells population. The heparin
saturation index begins to increase 2,1 times and
the granulolysis index is restored. In the thymus of
animals with the administration of mechanoactivated
magnesium orotate, in contrast to all the previously
described groups, the distribution of mast cells within
the structural zones of the organ is markedly different.
Mast cells and separate granules are located not only
along of the organ capsule, but also around the medullary
substance of thymus gland, form chains of cells, occur
in the area of the cortico-medullary border and even
inside the medullary substance. The heterogeneity of
the location of mast cells populations was revealed:
B-morphotype are more often present in the tissue
(a transitional variant, the cells are filled with granules
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of biologically active substances), whereas in the septa,
subcapsules — mainly cells of the C-morphotype.
Ratio of secretion types (merocrine: apocrine) with
the administration of mechanoactivated magnesium
orotate is leveled, amounting to 1,4:1, which almost
corresponds to the control index (1,5:1).

Thus, as a result of the experiment, it was found
out that, firstly, the restoration of the concentration
of magnesium in the blood and thymus was observed
only with the administration of mechanoactivated
magnesium orotate. Secondly, all experimental
groups (hypomagnesemia, initial magnesium orotate,
mechanoactivated magnesium orotate) are characterized
by a pronounced reaction of the mastocytic population
of the thymus, which is manifested in quantitative
(an increase in the pool of mast cells and the number
of morphotypes of mast cells with signs of active
degranulation) and qualitative (a change in the type
of secretion of biologically active products and
intra-thymic cell location) data. A more favorable
morphologically and functionally balanced response
of the mast cells population is observed in a group of
animals with the administration of mechanoactivated
magnesium orotate.

Mast cells have pleiotropic and polyvalent
functions, which make them universal cells that can
quickly adapt to changes in the microenvironment [1,
10, 11], provide tissue homeostasis, participate in the
processes of differentiation and migration of thymocytes,
and determine their role in angiogenesis and regulation
of anti-inflammatory and immune activity [3, 12].

The cellular-tissue response of the mastocytic link
of the thymus to the administration of mechanoactivated
magnesium orotate is associated with a change
in the activity of the drug, achieved as a result of
mechanical activation of the drug. So, the particle
size of magnesium orotate decreases by mechanical
activation (mechaactivated the drug is represented by
particles of about 60 nm, whereas the initial drug is
a large conglomerates, measured in pm) [6, 13], the
degree of amorphization of the compound increases
and the speed of dissolving it in aqueous solutions [13]
which leads to the increase in volume of the substance
is supplied to the blood through the membrane of the
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epithelium of the intestinal wall. It is known that no
more than 40 % of the magnesium received orally is
absorbed in the intestine, and an increase in the volume
of the received drug can increase the characteristics of
the therapeutic effect of the drug. X-ray photoelectron
spectroscopy of magnesium orotate in the initial state
and after mechanical activation revealed the presence of
four active functional groups in the mechanoactivated
magnesium orotate molecule [6, 12], which provides a
greater number of binding sites on the cell membrane,
and this, in turn, ensures active interaction with the
plasmolemma and the entry of magnesium orotate
molecules into the target cells.

Mechanoactivated magnesium orotate is more
active in vitro [14] and changes the ratio of CD68+
macrophages in the thymus [15]. It is important that
the state of the compounds achieved by processing
in high-energy devices under the regimes does not
lead to destruction or change in the crystal or isomeric
structure of the substance [6, 16]. In the magnesium
orotate molecule, not only magnesium plays a significant
biological role, but also the orotic acid anion, which
is an intermediate in the biosynthesis of pyrimidine
and provides a wide range of usefull effects [17—19].

Conclusion

The mechanoactivated form of magnesium orotate
has a normalizing effect on the population of thymic
mastocytes, shows pronounced immunomodulatory
activity, which allows us to consider it as a potential
therapeutic agent for clinical testing in the complex
therapy of hypomagnesemia and associated
immunodeficiency.
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MOp(I)Od)YHKLI,I/IOHaJ'IbHaﬂ XapaKTepucTukKka MaCtoumToB TUMYCa KpbiC
npu eeeageHnun MexaHoaKTMBMpOBaHHOﬁ (l)Oprl MarHusa oportarta
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Anaranusa. AkmyaisbHocmb. ['UroMarHe3ueMust IIMPOKO PacripoCTpaHeHa CPeiu HaCesleHusl, UTO BbI3bIBAeT HEO0OXO/ -
MOCTb ee KoppeKiuu. []esib paboThbl — BbIICHEHHE K/IeTOUHO-0MOCPe0BaHHON pPeaklii MacTOLIMTapPHOTO 3BeHa TUMYCa Ha
IedUWIUT MarHUs U ero KOPPeKI[HI0 MeXaHOaKTUBUPOBAHHOM GopMoii MarHust opotara. Mamepuanbl u Memoobl. JKUBOTHBIM
C JIeKapCTBEHHO-00YC/I0B/IEHHBIM fle(ULIUTOM MarHus (BBefeHue dpypocemuzia 30 Mr/kr 14 nHeld) C 11e/1bH0 KOPPEKIMU TUTIO-
MarHe3veMHU BOJUIH MO0 UCXOAHBIH npenapaT Marnepot (Magnerot©, Bepsar ®apma I'm6X u Ko, I'epmanust), in6o ero
MeXaHOAaKTUBHUPOBaHHYIO JopMy. YPOBeHb MarHusi B KpoBu onpeessii TecT-cucteMamu « ARKREY» (SImonwst). KoHieHTparumio
MarHusi B TKAaHU TUMYCa OTIpe/IeIs/Ti MeTOJO0M SMHUCCHOHHOM CITeKTPOCKOIINY C UHAYKTUBHO CBSI3aHHOMW (aproHOBOM) T1/1a3MOM
Ha aTOMHO-3MHCCHOHHOM CrieKTpoMeTpe. [T7I0THOCTh pacriosioykeHust MaCTOLIUTOB Ha eIMHULTY TUIOILAAU, WH/EKChI AerpaHy-
JISILIAY U TPAHYJI0/IA3MCa PACCUMTHIBA/IN Ha MapaUHOBBIX Cpe3ax TUMYCa Mocjie OKpPaCKy TOMYUUHOBBIM CUHUM. Pe3yibmamabl
u obcydicoeHue. BbIIo MOKa3aHO, UTO NPU (PypOCEMUTHOM HArpy3Ke KOJMUeCTBO MarHusi CHIXKanock B Kpoew (c 1,75+0,08 no
0,902+0,18 mmosns/mn, p<0,05), Ho noBsIIaI0Ch B TUMYCe (¢ 1,6+0,6 B KOHTpOse 10 3,7+1,2 Mr/1); B TKAHU >KeJie3bl CHIKAI0Ch
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aKTUBHO JIeTPaHy/IUPYIOMIUX K1eToK (TUM «D») roBeiiieHo. MexaHO0aKTHBUPOBAaHHBIA MarHWsl OpOTaT BOCCTaHAB/IMBa/ KOH-
ueHTparuo Mg2+ B kpoBu 70 89,1% (1,56+0,18 mmons/n1, p>0,05) u cHkan B Tumyce (go 2,3+0,7 Mr/i), BocCTaHaBIMBaIaCh
CyOTIOny/IsILIKSE MACTOLIUTOB, HACKIIIEHHBIX TeMapUHOM (THIT «A»), CHUKAIOCh KOJTMUECTBO MAaCTOLIUTOB THMa «D». Bbigodbl.
MexaHOaKTUBUpOBaHHasi JopMa MarHusi OpoTara OKa3biBaeT HOPMaJM3yIolljee /IeHCTBYe Ha MOMY/ISALHI0 MACTOLIUTOB TUMYyCa
TIPOSIBJISIET BHIPAYKEHHYH UMYHOMOZY/TUPYIOIIYIO aKTUBHOCTb, UTO TT03BOJISIET pAaCCMaTPUBaTh ee B KaueCTBe IMOTeHL[Ha/IbHOTO
TeparneBTHUUeCKOrO areHTa /jisl KTMHUYeCKOo arpobaliuy B KOMIIEKCHOMN Teparnuy rUNoMarHe3ueMuu U CBSI3aHHOTO C Hel
MMMYHO/1e(PULIUTHOTO COCTOSTHUSL.
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Annotation. Relevance. Fulvestrant is used for the treatment of breast cancer in combination with other drugs. The aim
of the study was to determine the effect of the prenatal action of fulvestrant on the ovaries of the offspring of laboratory mice.
Materials and Methods. The experimental animals were divided into 4 groups: intact, control and 2 experimental, 5 animals in
each group. Injections were administered to females after fertilization at the gestational stage E 11.5 once intramuscularly. In
the control group (n=5), sterile castor oil was administered at a dose of 0.8 mcg/kg. In the first experimental group (n=5), an
antiestrogen was introduced in the form of an oil solution of fulvestrant 0.08 ml 0.0005% at a dose of 20 mcg/kg. In the second
group (n=5), an antiestrogen was introduced in the form of an oil solution of fulvestrant 0.4 ml 0.0005% at a dose of 100 mcg/kg.
Results and Discussion. The study revealed that in the ovaries when the drug was administered at a dose of 20 mcg/kg (F-20),
the number of primordial follicles was reduced. Accordingly, the number of follicles of subsequent generations decreased. With
the introduction of the drug fulvestrant 100 mcg/kg (F-100) on the section of the ovary, sclerosis of the stromal component is
observed, accompanied by a rearrangement of the vascular network with signs of atresia and cystic degeneration of the follicular
epithelium in the secondary and tertiary follicles, formed cysts are observed in the ovarian parenchyma. Conclusion. The prenatal
effect of the drug fulvestrant on the maternal body during pregnancy leads to persistent structural changes in the ovaries of the
offspring, manifested in the late stages of ontogenesis, which, in turn, can lead to violations of reproductive function. The depth
and scale of these changes are dose-dependent.
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Introduction

According to the WHO classification, the estrogen
drug fulvestrant is a competing antagonist that has
a binding, blocking and enhancing degradation on
estrogen receptors [1]. Fulvestrant has an antagonistic
effect on the estrogen receptor, and also causes an
accelerated effect on the estrogen receptors throughout
the body [2]. Having a higher affinity for estrogen
receptors, having a steroid structure, fulvestrant
completely blocks the trophic effect of estradiol on
the uterus [3]. Due to its mechanism of action and good
tolerability, fulvestrant is recommended to be used
in combination with other drugs for the treatment of
breast cancer [4]. The prenatal effect of fulvestrant on
the reproductive system of the offspring depends on the
method of administration (single, fractional, long-term)
and the dose (concentration) of administration in the
maternal body [5]. In the available scientific, medical
and patent literature, the prenatal effects of the drug
fulvestrant on the structure of ovarian offspring are few
and contradictory. The aim of the study was to study
the effect of the prenatal action of fulvestrant on the
ovaries of the offspring of laboratory mice.

Materials and methods

The experimental study was conducted on
laboratory mice (n=20), weighing 19—21 g. At
the stage of gestation E11.5 after fertilization, the
females were divided into 4 groups: intact, control
and 2 experimental. Laboratory animals obtained in
the nursery of the State Unitary Enterprise DP PSH
«Laboratory Animal Nursery», (RB, Chishminsky
district), comply with the vivarium condition and
animal maintenance RD-APK 3.10.07.02—09
«Methodological recommendations for the
maintenance of laboratory animals in vivariums of
research institutes and educational institutions», other
sanitary standards and requirements of veterinary
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control and supervision of work with laboratory and
experimental animals, license No. 99-04-000097 of
25.01.2005 of the Federal Service for Supervision in
the Field of Health and Social Development. The intact
group (n=5) did not participate in the experiment. In
the control group (n=>5), an intramuscular injection of
sterile castor oil (MC) at a dose of 0.8 mcg/kg was
performed. In the first experimental group (n=5), an
oil solution of fulvestrant in 0.08 ml of 0.0005 % at
a dose of 20 mcg/kg (F-20) was introduced. In the
second experimental group (n=>5), an oil solution of
fulvestrant 0.4 ml 0.0005 % at a dose of 100 mcg/kg
(F-100) was introduced. Experimental injections
were administered to prenatally pregnant females
intramuscularly and once, and the effectiveness of
the drug doses was calculated in accordance with the
coefficients for recalculating the doses of substances
in mcg/kg for laboratory mice [6—8].

The offspring (5 animals born from females of each
group) were removed from the experiment on the 90th
day in the same phase of the estrous cycle — in the
diestrus phase [9]. For morphological examination, the
right ovary was extracted in accordance with Directive
2010/63/EU of the European Parliament and of the
Council of the European Union of 22.09.2010 on the
protection of animals for scientific purposes and the
recommendations of other international, Russian and
institutional regulations in the field of bioethics. All
experiments were performed in accordance with the
Geneva Convention «Internetional Guiding Principles
for Biomedical Involving Animals» (Geneva, 1990), as
well as the Helsinki Declaration of the World Medical
Association on the Humane Treatment of Animals
(revision 2000), The organs were fixed in 10 % neutral
buffered formalin for 24 hours, and subjected to standard
histological treatment.

A survey microscopy of the morphological analysis
of the tissue components of the ovaries of the offspring
was performed, morphometric structures were studied:
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the average cross-sectional area, cortical and medullary
substances of the ovary, the average diameter of blood
vessels, the average number of primordial, primary,
secondary, tertiary and atretic follicles, the average
number of yellow bodies and luteal cells (Table 1). The
study, visualization and morphometry of histological
preparations were performed using an inverted biological
microscope Axio observer D1, manufactured by Carl
Zeiss Microscopy GmbH (Germany) with specialized
software for managing settings and capturing images.
The work was approved by the Ethics Committee of
Bashkir State Medical University.

Results and discussion

The histological structure of the ovaries of the
offspring of laboratory mice as a result of intramuscular
single prenatal administration of the drug fulvestrant
at a dose of 20 mcg/kg (F-20) of a pregnant mouse is
represented by the following morphometric indicators
(Fig. 1, 2, 3, Table 1). The outside of the ovary is
covered with a superficial single-layer flat, sometimes
cubic epithelium. The protein membrane is thickened,
has a homogeneous structure, is weakly vascularized,
in the average area of the cortical and medullary
substances, changes are not observed in comparison
with the intact group, this can be traced in the average
area of the cross-section of the ovary.

In the cortical substance, the most characteristic
morphological difference is a decrease in the number
of primordial follicles entering into growth, while the
follicles in subsequent generations (primary, secondary,
tertiary) were not affected in comparison with the intact
and control groups.

The connective tissue base of the ovarian medulla
contains larger blood vessels in average diameter
compared to the intact and control groups.

Atretic follicles were detected by the loss of
granulosa cells in the follicle cavity, by the detachment
of this shell from the internal fluid, the appearance of
degeneration in it, and by the disappearance of the
shiny shell.

In comparison with the intact group, the average
number of atretic follicles in the ovary of the offspring
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did not change, and a decrease in atretic bodies was
observed in the control group.

Fig.1. Microphoto of the ovary preparation of the offspring of
an intact laboratory mouse. Stained with
hematoxylin-eosin. Magnification x 100

Fig.2. Microphoto of the ovary preparation of the offspring of
the control group of animals. Stained with hematoxylin-eosin.
Magnification x 100
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Fig.3. Microphoto of the ovarian preparation of mouse
offspring with the introduction of fulvestrant during pregnancy
at a dose of 20 mcg/kg. Stained with hematoxylin-eosin.
Magnification x 100.

Fig.4. Microphoto of the ovarian preparation of mouse
offspring with the introduction of fulvestrant during pregnancy
at a dose of 100 mcg/kg, the predominance of cystic
altered follicular structures. Stained with hematoxylin-eosin.
Magnification x 100.

The yellow bodies are arranged evenly, covered
with a connective tissue capsule, from which thin layers
of blood vessels are directed to the center. The yellow

PHYSIOLOGY

bodies found have a rounded or oval shape, most of
them are in the stage of formation or maturity. The
average number of yellow bodies in the ovary of the
experimental group did not undergo significant changes
compared to the intact group, a decrease in yellow
bodies is observed in the control group. There is an
increase in the average number of luteal cells in the
yellow body of the ovary compared to the intact and
control groups.

Studies of the ovarian morphology of the offspring
of laboratory mice as a result of intramuscular single
prenatal administration of the drug fulvestrant at a
dose of 100 mcg/kg, (F-100), of a pregnant mouse are
presented by the following structural indicators (Fig. 1,
2, 4, Table 1).

Outside, the single-layer epithelium that covers
the outer shell of the ovary has a cubic, sometimes
flat cell shape. The protein envelope is compacted and
weakly vascularized. In the cortical substance, there is a
decrease in the average cross-sectional area, cortical and
medullary matter in comparison with the intact group
and the control group, while in the control group there is
an increase in the average area of the medullary matter.

There is no active folliculogenesis in the ovarian
cortex. In the ovarian section, there is a significant
decrease in the number of primordial follicles in
comparison with the intact and control groups. Single
primordial follicles are located under the protein shell.
The oocytes of primordial follicles are surrounded by
a single layer of flat-shaped follicular cells.

The follicular cells in the primary follicles have
a cubic shape and lie in 1—2 layers. The average
number of primary follicles in comparison with the
intact group and the control group is increased, this
phenomenon is also observed in the average number
of secondary follicles. In the secondary follicles,
which are larger than the primary ones, an additional
shell of the teka is formed. The follicular epithelium
becomes multilayered. Tertiary follicles have a more
pronounced thecal membrane, consisting of an inner
layer and containing interstitial (thecal) cells. Dense
fibrous connective tissue is represented by the outer
layer of teka. The number of tertiary follicles is reduced
in contrast to the intact group.
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In the ovarian parenchyma, there is sclerosis of the
stromal component, accompanied by a rearrangement
of the vascular network, increased blood supply and an
increase in the average diameter of the vessels compared
to the intact and control groups.

In the sclerosed ovarian stroma, large antral
follicles with signs of incipient degeneration or atresia
are found, and a statistically significant increase in

atretic follicles is observed. The ovarian stroma reacted
to the administration of the drug in the form of a
pronounced predominance of cystic changes in the
follicles of different levels of development. The number
of yellow bodies in the ovary decreases in comparison
with the intact group and increases in comparison with
the control group, there are no changes in the average
number of luteal cells.

Table 1
Morphometric parameters of ovaries of offspring of laboratory mice
Ne Indication Intact Control (castor oil) F-20 mcg/kg F-100 mcg/kg
1 Average Cr°ss'sffé'3°;i'Mirea of the ovary, 1443,1£1069,1 964,5+167,5* 1428,141002,8 1122,3+412,2*
i 3
o | Theaveragearea OU:;fva”a” cortex, x10° | 9637,6:466,6 862,8+175,3 2607,24294,9 1273,74196,7*
3 The average area of the ovarian medulla, 188,2+93,3 101,7+10,4*% 200,0£78,1% 73,1422,6%
x10% MKM

4 Average diameter of blood vessels, Mkm 1612 21,516,6* 22+9*% 2246,6*

5 Average number of primordial follicles in the 378435 8,23,7* 70423 11,041,0%
ovary

6 Average number of primary follicles in the 6,241,6 4,641 5% 13,8452 7,642,4%
ovary

7 | Average number of f)sg:’y"dary follicles in the 6,6+1,5 6,6+1,5 12,2¢4,7* 10,0£2,7*

8 Average number of tertiary follicles in the 46411 2.441,1% 9,0£3,2% 3,641,5
ovary

9 Average number of atretic follicles in the 42413 3241,3% 46411 7,441 8%
ovary

10 | Average number of yellow bodies in the ovary 4,2+0,8 1,641,1% 4,8+1,3 3,241,3*

1 Average number of luteal cells in the ovarian 4364352 46584647 5604422 4394204,7

corpus luteum

*Marked effects are significant at p < 0,05000

Thus, the experimental analysis makes it possible
to conclude that in the ovaries of the offspring of
laboratory mice, under the influence of different doses of
fulvestrant, morphological rearrangements of the cortical
and cerebral substances of the ovary of the offspring
are observed. In the ovaries of the experimental groups,
when the drug was administered at a dose of 20 mcg/
kg (F-20), the number of primordial follicles that
begin to grow was reduced. Accordingly, the number
of follicles of subsequent generations decreased. With
the introduction of the drug fulvestrant 100 mcg/kg
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(F-100) on the section of the ovary, sclerosis of the
stromal component is observed, accompanied by a
rearrangement of the vascular network with signs
of atresia and cystic degeneration of the follicular
epithelium in the secondary and tertiary follicles, formed
cysts are observed.

Conclusion

1. The prenatal effect of the drug fulvestrant on
the maternal body during pregnancy leads to persistent
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structural changes in the ovaries of the offspring,
manifested in the late stages of ontogenesis, which, in
turn, can lead to violations of reproductive function.

2. The depth and scale of these changes vary from
the morphological to the molecular level, are dose-
dependent.
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AnHoTanua. AkmyaibHocmb. PynBecTpaHT UCTIO/b3yeTCs /IS JIeUeHUs paka I'PyAM B KOMIUIEKCHOM Tepanui. Llesbro
WCCrIef0BaHus ObIIO OMpeie/ieHre BIUSTHUS MPeHaTabHOTO JelCTBUs (y/IBecTpaHTa Ha SMYHUKY TIOTOMCTBA 1ab0paToOpHBIX
MeIIeit. Mamepuanbl u MemoObl. DKCIiepIMeHTa IbHbIe JKUBOTHBIE OBUTH pa3zesieHbl Ha 4 TPYIIbl: HHTAKTHYI0, KOHTPOIbHYIO
U 2 OTBITHBIE, TI0 5 )KUBOTHBIX B rpyme. CaMKaM IOC/ie OTIOIOTBOPEHMsI Ha cpoke GepeMeHHOCTH E11,5 MHBEKIMN BBOWIIN
BHYTPUMBIIIEYHO OJHOKPATHO. B KOHTpO/BHOM rpymme (n=5) CTepuIbHOe KaCTOPOBOE Maco BBOAWIU B fio3e 0,8 MKI/KT. B nepoii
OMBLITHOM TpyTIITe (N=5) aHTUICTPOTEH BBOJWIN B BHZIe Mac/IstHOTO pactBopa ¢yneectpanTa 0,08 M 0,0005 % B 103e 20 MKT/KT.
Bo BTOpO#i rpytiTie (n=5) BBOAW/IM aHTHUACTPOTEH B BUe Mac/IsTHOTO pacTBopa dymeectpandTa 0,4 m 0,0005 % B m03e 100 MKT/KT.
Pe3yabmamul u obcydcdeHue. VicceoBaHue 10Ka3arno, UTo B SMUYHUKAX IPY BBeeHUH Tperiapara B /103e 20 MKI/KT KOJTM4eCTBO
TIPUMOPAWABHBIX (QO/UTMKY/IOB yMeHbIanoch. COOTBETCTBEHHO YMEHBIINIOCH KOJIMUeCTBO (hOJUTHKY/IOB MOCTeAYIOIIUX TIOKO-
nenuid. T1pu BBefleHnH npenapara ¢ynBectpanTa 100 MKI/KT Ha cpe3e sUUHUKa HabMIoaeTcsl CKIIepo3UpOBaHHe CTPOMA/IBHOTO
KOMIIOHEHTa, COMPOBOX/aroleecs epeCTPOUKON COCYAUCTOM CeTH C MpHU3HaKaMU aTpe3uH U KHUCTO3HOTO IepepoXKeHUs
(ONMUKY/ISIPHOTO STIMTENHSI BO BTOPUYHBIX U TPETUUHBIX (QOJUTMKY/IaX, B TADEHXUMe SIMUHUKa HabmoatTcst COPMUPOBAHHBIE
KUCTBI. Bbi600bl. BHyTpUyTpOOHOE JielicTBHe Mperapara (¢y/aBeCTPaHT Ha OPraHU3M MaTepy Mpu 6epeMeHHOCTH TPUBOIUT K

PHYSIOLOGY 261


https://orcid.org/0000-0002-1658-9054

Sulaymanova R.T. Bectauk PYIH. Cepus: Megunna. 2021. T. 25. Ne 3. C. 256—262

CTOMKHM CTPYKTYPHBIM U3MeHEeHHsIM B SIMYHMKaxX [NOTOMCTBA, MPOSB/SIOI{MMCS Ha MO3/JHUX JTarax OHTOreHesa, UyTo, B CBOIO
ouepe/ib, MOKET MPUBECTH K HapYILEHHUsIM PeNpOAYKTUBHOU (yHKIWK. [7TyOHHa U MaciTab 3TUX U3MEeHEHUH 3aBUCST OT /103l
KinroueBble cjioBa: Gy/IBeCTPAHT, IMYHUKH, JTaOOPaTOPHBIE MBILIH, TIOTOMCTBO, MPEHATaIbHOE BBe/IeHHe

BkJiag aBTOpOB. ABTOPOM OCYIIECTB/IEHA IKCIIepUMeHTa/IbHast paboTa, 06paboTKa JaHHBIX, aHATU3 U UHTEPIIPETarys Pe3yiib-
TaTOB, HAalMCaHWe CTaThU.

Hudopmanus o KOHGIMKTe HHTEPECOB. ABTOD 3asiB/IsieT 00 OTCYTCTBUY KOH(IMKTA HHTEPECOB.
ITocrynuna 24. 05. 2021. TIpunsra 11. 06. 2021.
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