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CALCIFICATION OF INTACT EAR PINNA'S TISSUE
AS A CONSEQUENCE OF SURGICAL OPERATION
PERFORMED WITHIN NEARBY AREA

Abstract. Many manipulations and diagnostic procedures can lead to different and sometimes
unexplained outcomes, like elongation of patient" s uvula after an esophagogastroduodenoscopy [1].
One of such examples could be calcification in different areas of our body without obvious reasons.
Tissue calcification in most cases is considered to be pathological. This process can arise due to tissue
trauma, surgical operations, chronic diseases (for ex. chronic pancreatitis), or due to some infections
like tuberculosis. Most reasons, which could be the causes of calcification are well-known nowadays.
For example, in case of mammary gland trauma, calcification of it s tissue is expected outcome. This
is also could be true in case of chronic pancreatitis, in which during saponification processes, the
calcification remnants are stored in gland " s parenchyma. Nevertheless, predisposition of some parts
and tissues of organism to this process had been observed, for example, in tissues rich in fat, like
mammary gland or abdominal pad. Bacterial infection, for example, endocarditis can be complicated
not only by septic embolism, but also by tissue calcification [2]. Also as examples: glands of inner
and outer secretion, as also different types of tumors, for example Sertoli cell tumor [3]. However, in
some cases no clear reasons can be established. The case of calcification of intact ear pinna's tissue
after an operation performed within nearby area is discussed in this article.

Keywords: pathology, plastic surgery, medicine, calcification.

Calcification is a complex process, which occurs
due to a trigger. These triggers could be traumas, in-
fections, surgical operations, or chronic diseases.

Mechanisms differ between each other. In case
of metastatic calcification the leading cause is hy-
percalcemia, which can lead to decreased ability to

excrete calcium. In this case, all tissues and organs
are included in pathological process.

In calcium dystrophy a.k.a. petrification, there
is only local involvement. This type of calcification
is common in tuberculosis, infarctions or in areas of
chronic inflammation like endocarditis. One of the
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trigger is a tissue trauma like surgery or an injury. In
this case there is a partial injury and death of some
parts of tissue. Denaturated proteins bind phosphate,
which binds calcium and makes insoluble particles.
In normal state these particles are excreted via blood
vessels, however, if a process is highly active, calcium
particles are stored in damaged areas

By the way, there are no research, which could
explain why calcium is stored in undamaged areas
without any triggers. An example of calcification of
normal tissues is represented below.

A24-year-old woman came to plastic surgery clin-
ic «Capital-Med> due to aesthetic defectin her ear's
pinna after she was wearing jewelry tunnels. She was
complaining about inability to wear earrings. During
examination, no abnormalities were observed. Ac-

cording to her words, she has not got any chronic dis-
eases like Diabetes mellitus, Ehlers-Danlos syndrome,
different types of coagulation pathologies and so on.
Her blood count, coagulation profile studies and ECG
did not reveal any abnormalities. Her siblings haven"t
got any history of chronic diseases also.

-

Figure 1. Initial closure of aesthetic defect

The decision was made just to close the aesthetic
defect via deepidermisation and Prolen 7\0. No in-
tradermal sutures were used. Sutures were removed
on the 7" day. There were no any abnormalities no-
ticed next two months.

She came back after 2 months due to strange feel-
ings in her pinna. During examination, there was a
dense component, 1 mm. and the distance from ini-
tial operation site was about 0.7 cm. No translum-
mination and fluctuance were observed. The lesion
was harmless and fixed. According to her words, it
appeared after 2.5 months after a surgical operation.
At first, it was assumed that the lesion was just an
intradermal stich, however, no intradermal sutures
were used. According to her words, the lesion has
appeared just in one day, and has not been increas-
ing or decreasing in size. She also has not mentioned
similar episodes before.

Figure 2. The area of calcification (arrow). Note
the distance between the original scar and
calcification area

The decision was made to excise the lesion through
posterior side of pinna. There was no opportunity
excise the whole lesion and we did it step by step.
That is why we did not take a picture of a lesion due
to lack of clinical significance. After excision, the
lesion had been taken to a pathology department.
It was confirmed that calcification had occurred in
a healthy, previously undamaged area. One of the
shot is below. We used Levenhook camera to make a
shot. Hematoxylin and eosin stain were used to made
a specimen. There were many similar shots like we
have represented below. After an excision, there was
no recurrence of this or similar conditions even after

her blepharoplasty 3 months later.
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Figure 3. Histological appearance of excised
tissue. Calcification (arrowed) is surrounded by
healthy, intact tissue

This case report could be an example of a calcifica-
tion process in a healthy area. Authors linked this pro-
cess with the previous surgery, but the question “Why
calcification took place in a healthy area instead of the
surgery area?’ remains unanswered. At first, authors
can suggest that this is could be an example of “reac-
tive” calcification, in which damage to nearby tissue
could increase an amount of inflammatory mediators,
which could trigger any area in our body, especially
the area which is near the site of the previous surgery.
During tissue trauma, there is sudden release of huge
amount of cytokines. After initial phase of inflamma-
tion, there is the phase in which granulation tissue
forms. During this phase, an exposed and previously
damaged area is prone to calcification since granula-
tion tissue has an acidic environment in which calci-
um is more likely to bind a phosphate [2]. This phase
ususally takes 3 weeks to resolve completely. This is
highly unlikely that in a healthy person without any
history of connective tissue disease this process could
lastlonger. Even ifit is, there were no data found about
this type of pathological process. Secondly, this could
be just a coincidence. There are many articles about
spontaneous calcification, for example, calcification of
arteries and cartilage in mice. However, it can not be
exactly compared to ahuman's body, but the structure
of cartilage in mice and in humans remains almost the

same [4]. There is also one more thing to consider -
calcinosis cutis. It is well known, that calcinosis cutis
can occur in any part of a skin including eyelids, finger
pads and ear' s pinna without obvious reasons. How-
ever, this process is rarely isolated and spontaneous. In
general, calcinosis cutis tends to occur in chronic and
periodic way. It also can be linked to many autoim-
mune conditions like Systemic Lupus Erythematosus,
Ehlers-Danlos syndrome, CREST syndrome, Sclero-
derma and so on [5]. However, there was not either
evidence of these diseases in the patient or family his-
tory of any kind of skin and connective tissue pathol-
ogy. Additionally, reduced blood flow can be a reason
of this pathological process. However, it is not linked
with calcification directly. Lack of sufficient blood
flow can lead to chronic inflammation and can be a
reason of poor wound healing [6]. Poor wound heal-
ing and chronic inflammation are the main reasons of
local calcification process due to, as was mentioned
before, acidic environment in which calcium is more
prone to be stored in tissues. However, in this case,
it is impossible to consider because the pathological
process took place in healthy and undamaged tissue,
which was not touched during surgery and the blood
flow was not reduced. The last point to consider is an
infection. Many local and systemic infections can lead
to chronic inflammation and to granulated and calcifi-
cated areas [2]. Besides chronic inflammation, there
is one more pathway in which calcification can take
place. The similar mechanism we can see in tuberculo-
sis, where macrophages attack Mycobacteria, but due
to its thick cell wall, they can not eliminate the bacteria
completely. The result is the Ghon complex, in which
caseous necrosis takes place. Many other infections
can also lead to similar granulomatous pattern, but
it has its own characteristic microscopic appearance,
which haven't been observed by authors. Moreover,
during regular appointment visits after surgery, there
were no signs and symptoms of any kind of infection
or inflammation. To sum it up, there are no obvious
reasons, which could explain calcification of intact tis-
sue in this case.
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Conclusions: This clinical example demon-
strates that a calcification process after tissue trau-
ma could arise not only within exposed tissue, but
also within healthy tissues, which takes place near
the exposed ones. This conclusion could suggests
that a calcification process, in some cases, can be

chaotic and could not have an obvious explanation
or any association with a trigger.

It also could be assumed, that a similar phenom-
enon could take place in any other surgical proce-
dure. No similar case reports were discovered by
authors.

References:

1. Michael R. Lopez-Molina, Timothy J. Aust, Kellee L. Oller: Elongated Uvula After Esophagogastroduo-

denoscopy. 2015. DOL. 10.1016/j.cgh.2015.03.021

2. Yang Jiao Mark S., Rasnake Michael T., Mc Cormack J., Francis Turner. Ehlers Danlos syndrome with
infective endocarditis: A case report with literature review. DOI. 10.1016/j.idcr.2018.e00484

3. Werther M., Schmelz H-U., Schwerer M., Sparwasser C. Sclerosing Sertoli cell tumor of the testis: a
rare tumor. Case report and review of the literature on the subtypes of Sertoli-cell tumor. 2007. DOL

10.1007/s00120-007-1556-6

4. Luo G., Ducy P, McKee M. D,, Pinero G.]., Loyer E., Behringer R.R., Karsenty G. Spontaneous calci-
fication of arteries and cartilage in mice lacking matrix GLA protein. 1997. DOI. 10.1038/386078a0

S. Le C.,Bedocs P.M. Calcinosis Cutis. Treasure Island (FL): Stat Pearls Publishing; July 17, 2021.

6. Vyas K.S., Vasconez H. C. Wound Healing: Biologics, Skin Substitutes, Biomembranes and Scaftolds.
Healthcare.— 2(3). 2014.— P. 356-400. URL: https://doi.org/10.3390/healthcare2030356




COURSE OF GLOMERULONEPHRITIS IN CHILDREN WITH CONNECTIVE TISSUE DYPLASIA

https://doi.org/10.29013/ELBLS-22-2-7-11

Mirrakhimova M. Kh.,

Ikromova Sh.N,,
Tashkent Medical Academy, Uzbekistan

COURSE OF GLOMERULONEPHRITIS IN CHILDREN
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Abstract. The clinical and laboratory features of acute glomerulonephritis in children with

connective tissue dysplasia in the environmentally unfavorable Surhandarya region were studied.

Multiple stigmas of connective tissue dysplasia and dysembryogenesis were more common in patients

with acute glomerulonephritis with nephrotic syndrome and nephrotic syndrome with hematuria.

In children with acute glomerulonephritis and multiple stigmas of connective tissue dysplasia and

dysembryogenesis, pronounced and more prolonged edema, significant proteinuria was more

often noted, and there were high indicators of process activity. The presence of multiple stigmas of

connective tissue dysplasia and dysembryogenesis in patients with acute glomerulonephritis can be

an indirect criterion for predicting the severe course of acute glomerulonephritis and the high activity

of the process, which is important to consider when prescribing therapy.

Keywords: Children, glomerulonephritis, connective tissue, dysplasia, immunology.

Introduction

Connective tissue dysplasia (CTD) is a violation
of the development of connective tissue in the em-
bryonic and postnatal periods, a genetically deter-
mined condition characterized by defects in fibrous
structures and the basic substance of connective tis-
sue. Dysplastic changes in the connective tissue sig-
nificantly affect homeostasis, metabolism and immu-
nity at the tissue, organ, and body levels in the form
of various morphological and functional disorders of
the visceral and locomotor organs with a progressive
course and determine the characteristics of the asso-
ciated pathology, as well as the pharmacokinetics and
pharmacodynamics of drugs [1]. Connective tissue
(CT) performs numerous functions: morphogenet-
ic, biomechanical, trophic, barrier, plastic, etc., the
leading of which is the integration of various organs
and tissues of the body into a single whole [2; 4].
Morphological changes in the CT itself, changes in
metabolic processes, immunogenesis cause the oc-
currence of secondary disorders from the internal or-

gans, which often determines the severe course and
prognosis of the underlying pathological process [6].
Connective tissue dysplasia syndromes (CTDS) are
genetically heterogeneous, and according to several
authors, they are detected with a high frequency in
children with renal pathology, incl. in patients with
pyelonephritis, interstitial nephritis, cystitis, neph-
roptosis, glomerulonephritis [3; 4; 5]. Unfavorable
environmental factors leading to the formation of
“secondary environmental immunodeficiency” af-
fect the metabolism of connective tissue, the state
of cell membranes, therefore, in such patients, the
negative effect of connective tissue dysplasia should
be more pronounced [1; 7; 8]. CTDS are manifested
not only by external signs, but also by the features
of the immune status with a decrease in the activity
of T-lymphocytes, deficiency of CD3+, CD4+, im-
paired phagocytosis, changes in the level of IgA, IgM,
IgG, impaired formation, and elimination of circu-
lating immune complexes (CIC), due to a decrease
in activity and intensity of macrophage-monocytic

7
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immunity [1; 4]. This leads to the development of
immunopathological and immunocomplex diseases,
including acute glomerulonephritis (AGN), which
has a specific clinical course.

The aim of the work was to study the clinical and
laboratory features of AGN in children with connec-
tive tissue dysplasia living in the environmentally
disadvantaged Surhandarya region.

Materials and research methods

We examined 94 children with AGN living in
the Surhandarya region, aged from 1 to 7 years, who
were treated at the Regional Children’s Clinical As-
sociation and City Children’s Hospital N¢ 1. In 50
patients, AGN proceeded with nephritic syndrome,
in 26 — with nephrotic syndrome (NS), in 18 — with
NS and hematuria. All patients underwent a conven-
tional clinical and laboratory examination, which
included the identification of connective tissue dys-
plasia stigmas and dysembryogenesis. The degree of
disorganization of the basic substance of the connec-
tive tissue was determined by the level of sialic acids,
seromucoids, C-reactive protein, CIC.

Results and its discussion

During the examination of 94 children with
AGN, CTD stigmas were detected in 84,04 + 3,78%
of patients, multiple connective tissue dysplasia stig-
mas (3 or more) were detected in 39,3 + 5,04%, that
is, in every third patient with AGN.

Of the connective tissue dysplasia stigmas,
anomalies of the hands and feet (41.5 + 5.08%) and
flat feet (40.4 + 5.06%) were the most common.
Age spots and hypermobility of the joints occurred
with the same frequency (33.9 + 5.0% ), and postural
disorders, scoliosis were detected in 20.2 + 4.14%
of patients. Other connective tissue dysplasia stig-
mas (deformation of the chest, hernias, myopia, tall
stature and long fingers, sandal gap, deformity of the
gallbladder, mitral valve prolapses) occurred in less
than 10% of the examined patients. More than S stig-
mas of CTD had 3 out of 94 children. The absence of
CTD stigmas was found in 16.0 + 3.8% of children
with AGN. In various forms of AGN, CTD stigmas

occurred with almost the same frequency (p > 0.05).
Three or more CTD stigmas occurred with equal fre-
quency in patients with nephritic syndrome (39.6 +
+ 6.4%) and nephrotic syndrome (41.0 + 10.7%).
This may indicate that the characteristics of metabo-
lism and immunity in children with CTD predispose
to the development of AGN, but do not determine
its form. Since CTD is genetically determined, the
peculiarities of connective tissue metabolism can
occur in utero, which affects the formation of some
stigmas of dysembryogenesis. Disembryogenesis
stigmas were detected in 9.4 +2.9% of patients with
AGN, multiple dysembryogenesis stigmas (3 or
more) were detected in 51.0 £ 5.1% of children, that
is, in every second patient with AGN.

Of the stigmas of dysembryogenesis, the ten-
dency to syndactyly II, III toes were most common
(78.7 £ 4.2%), with the same frequency - gothic pal-
ate and hypertelorism (respectively 56.3 * 5.1 and
52.1 = 5.1%), somewhat less often — deformation of
the earlobes (20.2 * 4.1%), low hair growth on the
forehead (18.0 = 3.9%). Other stigmas of dysem-
bryogenesis, such as anomalies in the shape of the
skull, epicanthus, anomalies of the kidneys, anoma-
lies of the eyes, cryptorchidism, an additional nipple
on the chest, hypertrichosis, occurred in less than 5%
of the examined children. More than § stigmas of dys-
embryogenesis had 8 out of 94 children (8.5 £2.9%).

The incidence of dysembryogenesis stigmas in
various forms of AGN had several differences. In the
nephrotic form of AGN, more often than in the ne-
phritic form, there were 3 or more dysembryogen-
esis stigmas, which were detected in 68.18 +10.2% of
patients with the nephrotic form and in 41.3 * 6.4%
with the nephritic form (p <0, 05). At the same time,
1-2 stigmas of dysembryogenesis were more often
detected in nephritic syndrome (28 patients, 48.2 +
+ 6.5%) and only in S out of 22 patients with ne-
phrotic syndrome (p < 0.05). he presence of multiple
dysembryogenesis stigmas in patients with nephrotic
syndrome indirectly indicates a negative effect of con-
nective tissue metabolism, membrane permeability,




COURSE OF GLOMERULONEPHRITIS IN CHILDREN WITH CONNECTIVE TISSUE DYPLASIA

immunity, its regulatory systems (cytokines) on the
occurrence of nephrotic syndrome in AGN.

In isolated urinary syndrome, the incidence of
dysembryogenesis stigmas did not differ from the
frequency in AGN with nephritic syndrome, so
these two groups of patients were not separated.
The nature of dysembryogenesis stigmas in groups
of patients with various forms of AGN did not differ
significantly (p > 0.05).

The presence of a combination of CTD stigmas
and dysembryogenesis was found in almost all patients
with AGN (98.9 + 1.0%). Only one child did not have
CTD stigmas and dysembryogenesis. It was a boy of
school age who fell ill after suffering a sore throat.
AGN in this child proceeded with nephritic syndrome.
Most children (84.0 + 3.7%) had more than 3 stigmas
of CTD and dysembryogenesis, only 14.9 + 3.6% of
children, mainly with AGN nephritic syndrome, had
1-2 stigmas of CTD and dysembryogenesis. No child
with nephrotic syndrome had less than 3 stigmas of
CTD and dysembryogenesis. At the same time, all chil-
dren with nephrotic syndrome and the vast majority
(13 out of 14) of children with nephrotic syndrome
with hematuria had more than 3 stigmas of CTD and
dysembryogenesis. The combination of more than S
stigmas of CTD and dysembryogenesis had 54.2 +
+ 5.1% of patients, that is, every second patient with
AGN. he presence of 5 or more stigmas of CTD and
dysembryogenesis was significantly more common in
nephrotic syndrome (68.18 £ 10.20%) and nephrotic
syndrome with hematuria (78.5 + 11.4%) than in ne-
phritic syndrome (43.1 £ 6.5%, p < 0.05).

Thus, the presence of multiple stigmas of CTD
and dysembryogenesis in a patient with AGN can be
an indirect criterion for predicting a severe course of
the process with damage not only to the glomeru-
lar apparatus, but also to the basement membrane.
Since AGN with nephrotic syndrome and AGN with
nephrotic syndrome with hematuria were more com-
mon in patients with multiple stigmas of CTD and
dysembryogenesis, the clinical manifestations in
these patients had certain features. Edema syndrome

in patients with AGN with CTD stigmas was more
often expressed in the form of anasarca (39.2 + 5.4%)
and moderate edema (16.4 £ 4.1%, p < 0.05), and in
children with AGN without stigma of CTD, pastos-
ity of the eyelids and shins prevailed (80.0 + 10.69%,
p < 0.01). Edema was longer in patients with AGN
with CTD stigmas (12.3 + 1.0 days), and in patients
without CTD stigmas, the duration of edema was 8.0
+ 1.3 days (p > 0.05). The number of CTD stigmas
did not affect the severity of the edematous syndrome
and its duration. Hypertension syndrome did not dif-
fer significantly in these groups of patients (p > 0.05).
Gross hematuria was somewhat more common in
patients with AGN without CTD stigmas (86.70 +

+9.08%, p > 0.0S). Its duration did not depend on
the presence or absence of CTD stigmas. Proteinuria
up to 1 g/l was more common in patients with AGN
without CTD stigmas (73.4 + 11.8%), in patients
with CTD, proteinuria more than 2 g/l prevailed
(p < 0.0S5). The average level of daily proteinuria in
patients with CTD stigmas was 2.6 times higher than
in patients without CTD stigmas. The incidence of
leukocyturia in patients with AGN did not depend on
the presence of CTD (p > 0.05). Acute phase param-
eters (sialic acids, diphenylamine test, seromucoid,
C-reactive protein), levels of CIC and cryoglobulins,
fibrinogen were increased more significantly in pa-
tients with AGN who had CTD stigmas. This is since
the presence of CTD stigmas reflects some features of
the metabolism of connective tissue structures, acute
phase parameters, the level of CIC and cryoglobulins,
fibrinogen were analyzed depending on the presence
or absence of CTD stigmas.

Thus, in patients with AGN with CTD stigmas,
sialic acids were elevated in 62.8 * 6.77% of cases,
their average level was 261.0 + 11.0 units; diphe-
nylamine test increased in 70.5 + 6.3%, the average
level of diphenylamine test was 0.290 + 0.011 units;
seromucoid was elevated in 49.02 + 7.0% of patients,
its average level was 0.32 + 0.01 u.op.pl. In patients
with AGN without CTD stigmas, sialic acids, diphe-
nylamine test, and seromucoid were elevated only in
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1/6 patients, and the average level of sialic acids was
182.5 + 17.0 arb. units, diphenylamine test - 0.2 +
+ 0.01 u.p.m. (p < 0.01), seromucoid - 0.3 + 0.02
op.pl. (p < 0.001). The average level of C-reactive
protein in the presence of CTD stigmas was 4.6
times higher than in patients without CTD stigmas
(p <0.01). The mean fibrinogen level was somewhat
higher in the presence of CTD stigmas (5.0 £ 0.3 g/],
p > 0.05). The number of CTD stigmas had some
effect on the degree of increase in acute phase pa-
rameters, CIC, cryoglobulins, fibrinogen. In patients
with multiple CTD stigmas, all these indicators were
higher. Probably, more pronounced metabolic and
immune changes in patients with multiple stigmas
of CTD and dysembryogenesis affect the degree of
connective tissue destruction in patients with AGN.

Findings

Most children with AGN have CTD and dysem-
bryogenesis stigmas, while every third child has mul-
tiple CTD stigmas, and every second child has mul-
tiple dysembryogenesis stigmas. Significantly more
often, S or more stigmas of CTD and dysembryogen-

esis are detected in AGN with nephrotic syndrome
and AGN with nephrotic syndrome with hematuria
and hypertension. In children with CTD stigmas,
the edematous syndrome is more pronounced and
longer, with significant proteinuria, and higher rates
of process activity. Thus, the presence of multiple
stigmas of CTD and dysembryogenesis, on the one
hand, indicates an adverse effect in the ante- and
postnatal period, predisposing to the development
of AGN. On the other hand, the presence of mul-
tiple stigmas of CTD and dysembryogenesis in pa-
tients with AGN may be an indirect criterion for
the severe course of AGN, the high activity of the
process, which is important to consider in prognosis
and therapy. Determining the stigmas of CTD and
dysembryogenesis is a simple, informative method,
publicly available and not difficult for a pediatrician.
The study of the detection of CTD stigmas and dys-
embryogenesis is especially important at the present
stage due to the deterioration of the environmental
situation and the change in the classical clinic of the
disease.
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CHARACTERISTICS OF THE IMMUNOLOGICAL
PROPERTIES OF THE EFFECT OF ACUTE EXPOSURE
ON THE ORGANISM OF EXPERIMENTAL ANIMALS

Abstract. The aim of the study was to determine the effect of acute irradiation on the immune
status of experimental animals, taking into account the degree of influence of biocorrection on this
process. It was found that in white outbred male rats that received and did not receive acute irradia-
tion, distinctive results were obtained in the relative values of immune system cells. This was observed
in the total number of lymphocytes, cells - CD3+-, CD4+- and CD8+. A key indicator of the devel-
opment of secondary immunodeficiency is a decrease in IRI by 2.01 times in the main group. No
changes were found in CD20+ cells, in the main group of laboratory animals the number of CD16+
cells increased by 1.35 times, and in CD95+ cells it decreased by 1.51 times. The deficiency of the
immune system in the biocorrection group was relatively shallow, the biological product used had
an immunostimulating effect. It has been proven that its use reduced the negative impact of acute

irradiation on the quantitative indicators of immune system cells.

Keywords: acute irradiation, immunocompetent cells, laboratory animals, secondary immuno-

deficiency, biocorrection.

Introduction

It is known that the negative impact of irradia-
tion on all organs and systems of the body leads to
irreversible consequences [ 3; 10]. often detrimental
effect on these organs [5; 9].

Acute exposure depends on the frequency and
duration of exposure to ionizing radiation and de-
velops at different levels depending on the radiation
sensitivity of the organs. The organs of the immune
system, mucous membranes of the gastrointestinal
tract, exo- and endocrine glands, and sex glands are
the most sensitive organs to acute irradiation. Or-
gans with low sensitivity to radiation include the
heart, kidneys, liver, brain and spinal cord, bone tis-
sue, and joints [4; 11].

The purpose of the research work is to determine
the effect of acute irradiation on the immune status
of experimental animals and to show the degree of
influence of biocorrection on this process.

Materials and methods. To achieve the goal, 60
adult white male rats weighing 160-180 grams took
part in the study. Laboratory animals were kept in
plastic cages under standard vivarium conditions
at relative humidity (50-60%), temperature (19-
~220°C), with alight regime of 12 hours of darkness
and light. The care of laboratory animals was carried
out according to Nuraliev N. A. et al. [6].

When working with laboratory animals, the rules
of biological safety [2; 6] and the ethical principles of
working with laboratory animals were strictly observed.

All laboratory animals were divided into the fol-
lowing groups:

the main group consisted of white rats (n = 30)
on a standard vivarium diet, which received a single
acute irradiation at a dose of 5 Gy;

the control group consisted of intact white out-
bred rats kept under standard vivarium conditions
that did not receive acute irradiation (n = 30).
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The main group, in turn, was divided into two
small groups: 1a subgroup — white outbred rats that
received a single acute irradiation at a dose of S Gray
with the addition of a biologically active additive
“Lactopropolis-AWL” as a biocorrection (n=15);
1b subgroup — white outbred rats without biocor-
rection, who received a single acute irradiation at a
dose of § Gray (n=15).

In the course of the experiment, laboratory ani-
mals were irradiated with the AGAT-R1 gamma-
therapeutic apparatus (made in Estonia), while the
source of irradiation was Co-60. Studies on animal
irradiation were carried out in the Bukhara regional
branch of the Republican Specialized Scientific and
Practical Center of Oncology and Radiology, Minis-
try of Health of the Republic of Uzbekistan.

The drug “Lactopropolis-AWL” was admin-
istered once, every morning, based on the body
weight of all laboratory animals. Those who re-
ceived acute irradiation were given the drug for
20 days, on the last day they were irradiated, and
then on the Sth day they were mortified and im-
munological studies were carried out. The biologi-
cally active additive “Lactopropolis-AWL” contains
probiotic bacteria Lactobacillus rhamnosus 925,
Enterococcus durans and an extract of biologically
active compounds of propolis with antimicrobial,

immunostimulating, anti-inflammatory properties
(product of the Institute of Microbiology of the
Academy of Sciences of the Republic of Uzbekistan
and LLC “AllWellLab”).

The state of the immune system of laboratory ani-
mals was assessed by the expression of CD-differen-
tiating and activating antigens. The following markers
of immunocompetent cells were identified: CD3+-,
CD4+-, CD8+-,CD16+-, CD20+-, CD95+-lympho-
cytes. The expression of CD receptors was carried
out according to the rosette formation reaction with
monoclonal antibodies of the LT series according to
the method of Garib F. Yu. et al. (1995) developed
by Sorbent LLC (RF). The immunoregulatory index
(IRI, CD4+/CD8+) was calculated.

The materials were statistically processed using the
methods of traditional variational statistics. For this,
a software package for biomedical research on a per-
sonal computer based on the Pentium IV processor
was used. The principles of evidence-based medicine
were used in organizing and conducting the study.

Obtained results and discussion. In order to
study the effect of acute irradiation, first of all, the
main parameters of the immune system of intact
white outbred male rats that were not exposed to this
effect were studied, the results were analyzed and in-
terpreted, a total of 9 indicators (table 1).

Table 1.— The main parameters of the immune system of intact white rats involved in the study, n=30

Indicators Relative (%) Absolute
Leukocytes, x10°/a - 4680+36
total number of lymphocytes 49.8+1.1 2331451
CD3+ cells 50.3+1.2 1172428
CD4+ Cells 32.7+£0.9 762121
CD8+-Cells 12.9+0.8 301+£19
Measure, IRI 2.5310.01 2.53+0.01
CD16+ Cells 18.1+1.3 422+30
CD20+ Cells 19.6+1.4 457+33
CD95+ Cells 17.8+£1.2 41528

Table 1 shows the quantitative and relative (%)
parameters. These results were identical to those
previously reported by the investigators [one].

The results obtained on the fifth day after irradia-
tion on the main indicators of the immune system of
white outbred rats that received a single acute irradia-
tion in the amount of S Gray are shown in (table 2).
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Table 2.— Quantitative indicators of the main immunocompetent
white outbred rats treated with acute irradiation, n=30

Indicators Relative (%) Absolute
Leukocytes, x10°/a — 4600+49
total number of lymphocytes 35.3+t1.4 1624164
CD3+ cells 31.8+1.5 516124
CD4+ Cells 22.8+1.1 37018
CD8+-Cells 18.1+1.2 294+19
Measure, IRI 1.26+0.02 1.26+0.02
CD16+ Cells 24.2+1.6 396126
CD20+ Cells 21.9+1.7 356+28
CD95+ Cells 11.8+1.5 192124

The results obtained showed that the quantita-
tive index of leukocytes in the main and control
groups of laboratory animals did not have a sig-
nificant difference (P > 0.05). In our opinion, this
condition is explained by a short period after ir-
radiation (S days).

When comparing the quantitative and relative
amounts of lymphocytes, we observed a completely
different picture. A decrease in relative indicators by
1.41 times (P < 0.05) was established in experimen-

50,3

31,8 32,7

.

tal animals that received acute irradiation compared
with the relative indicators of the control group (in-
tact) experimental animals.

When comparing the absolute indicators of this
cell, an almost similar trend was observed, the de-
crease was 1.44 times (P < 0.05). The decrease in
the relative and absolute number of lymphocytes is
explained by the effect of acute irradiation on the
proliferation, differentiation of these cells, and a de-
crease in their activity.

22,8

18,1
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Picture 1. Comparative characteristics of relative indicators in the system of T-lymphocytes in
white outbred rats that received (basic) and did not receive (control) acute irradiation in%

As for the analyzed immunocompetent cells of the
body’s immune system, changes in T-lymphocytes
(CD3+ cells) and their main subpopulations (CD4+
+ and CD8+ cells) had different forms. There was a
significant decrease in the relative and quantitative
indicators of CD3+ cells compared with the control
group (picture 1).

In quantitative terms, the decrease in CD3+ cells
was 1.58 times (P < 0.001), and the relative num-
ber of CD4+ cells decreased 1.43 times (P < 0.05).
We observed the opposite picture in terms of the
relative number of CD8+ cells; it was found that
these cells significantly increased relative to the con-
trol in the main group - 1.40 times (P < 0.05). Both
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lymphocytes responded to the same exposure with
different changes.

The decrease in the relative number of CD3+ and
CD#4+ cellsin the group of white outbred rats that re-
ceived acute irradiation is explained by a decrease in
the total number of lymphocytes, immunodeficiency
in the T-lymphocyte system, and this condition was
recognized as an exposure to acute irradiation, be-
cause other factors affecting laboratory animals were
eliminated. Given that one of the main functions of
CD8+ cells is to reduce the immune response, an
increase in the number of these cells relative to other
cells is one of the reasons for the development of
secondary immunodeficiency.

Similar results were obtained for the quantitative
indicators of the above-mentioned immunocompe-
tent cells (except for CD8+ cells). If a significant dif-
ference of 2.27 times in favor of the control group (P
< 0.001) was found between the absolute values of
CD3+ cells between the main and control groups,
then the same trend remained for CD4+ cells (dif-
ference by 2.06 times, P < 0.001). However, it was
noted that no such trend was found in -CD8+ cells.
No results were obtained in one or the other group of
these data (P < 0.05). This distinction between rela-
tive and quantitative measures raises the question of
what indicators should be relied upon for inference
based on interpretation and analysis. If we take into
account that the quantitative indicator is more depen-
dent on the quantitative indicators of leukocytes and
lymphocytes, it becomes clear that the trend of change
in relative indicators allows us to obtain reliable re-
sults and draw reasonable conclusions. Therefore, in
experimental studies it is recommended to use rela-
tive indicators in assessing the activity of the immune
system, the state of immunocompetent cells.

Another scoring parameter used to evaluate the
T-system of the immune system is IRI. This indica-
tor indicates the ratio of T-lymphocytes to the main
immunoregulatory cells in the same case, the higher
the IR, the less pronounced immunodeficiency in
the body, the lower the level of secondary immu-

nodeficiency [7]. Therefore, it is recommended to
constantly use IRI when assessing the immune sta-
tus. Studies have established that IRI in the control
group is significantly higher than in the main group by
2.01 times (P < 0.001). The fact that this unit shows
the same result both in relative and absolute param-
eters indicates that it can be used to assess the degree
of depth of immunodeficiency. To assess the activity
of the immune system, we believe that a comparative
assessment of the relative parameters of immunocom-
petent cells and IR is sufficient.

Since we considered that together with the T-
system of immunity it is important to define the B-
system of immunity, the relative and absolute values of
cells — CD20+ were studied and analyzed. The results
obtained showed no significant differences between
groups compared to this immunocompetent cell
(P > 0.05). Apparently, the difference of 1.12 times
was in favor of the main group.

Although the results did not differ significant-
ly from each other, white outbred rats exposed to
acute irradiation showed a tendency to multiply in
-CD20+ cells compared with intact laboratory ani-
mals. This situation showed that changes in the T-
system of the immune system develop faster than the
B-system seeks to compensate for the deficiency that
occurs in the B-system of immunity. It is noteworthy
that the results obtained in absolute terms differ from
the relative parameters, the data in the control group
were higher than in the main group (P < 0.001).

CD16+ cells, which are part of the nonspecific
defense of the immune system, are allogeneic and xe-
nogeneic cells that multiply in the body regardless of
the antigen and perform the function of detecting and
destroying tumor cells. Taking into account the need
to eliminate tumor cells formed as a result of exter-
nal influences (irradiation), taking into account the
increase in their number and increase in their activity,
the real reasons for the quantitative and relative chang-
es in CD16+ cells become clear. The observations
showed that in laboratory animals that received acute
irradiation, the relative index of these cells increased
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significantly compared to the control group — 1.35
times (P < 0.05). No significant difference was found
between the absolute values (P > 0.05).

The CD95+ receptor is one of the apoptosis
receptors, which is expressed on the surface of all

CD 95+

cells of the immune system and is involved in the
control (regulation) of the immune system. In our
study, the relative number of — CD95+ cells was
significantly reduced in white outbred rats of the
control group - 1.5 times, P < 0.05 (Figure-2)

R D e e e e e e 241
_________________________________________________________________________________ 18,1
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Picture 2. Comparative indicators of the relative number of immunocompetent cells of
laboratory animals that received (basic) and did not receive (control) acute irradiation,%

Considering that a decrease in the number of
lymphocytes with the expression of cells-CD95+
marker was observed in autoimmune and oncologi-
cal pathologies [8], and this indicates a decrease in
the level of readiness of lymphocytes for apoptosis,
and a gradual decrease in immunity.

The next stage of the study was the assessment of
the degree of influence of biocorrection on the cells
of the immune system of experimental animals that
received acute irradiation.

Biocorrection was carried out with the preparation
“Lactopropolis-AWL’, taking into account the serious
condition of laboratory animals, it was prescribed
once every morning, depending on the weight of the
animals. The drug was administered for 20 days, on
the last day, acute irradiation was performed at a dose
of 5 Gray, on the fifth day after irradiation, laboratory
animals were mortified, blood was taken, and immu-
nological studies were performed.

The results obtained are shown in (table 3).

Table 3.— Comparative indicators of the main indicators of the immune system of laboratory
animals that received acute irradiation in a biocorrected and uncorrected state

Those who received biocorrec- Those who did not receive bio-

Indicators tion, n=30 correction, n=30

% Absolute % Absolute

1 2 3 4 S

Leukocytes, x 10°/1 — 4600+49 - 5650+6.1*1
Total number of lymphocytes 35.3+1.4 1624+64 44.5+1.6"1 2514+90*1
CD3+ cells 31.8£1.5 516124 39.9£1.7*1 1003+43*1
CD4+ cells 22.811.1 370+18 23.9t1.2< 601+£30*7
CD8+ cells 18.1£1.2 294+19 16.3t1.1<> 410+£28*7
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2 3 4 S
IRI 1.26+0.2 1.26+0.2 1.47£0.1*1 1.47+0.1%1
Cells-CD16+ 24.4+1.6 396126 22.311.5¢ 561+38*1
Cells-CD20+ 21.9+1.7 356+28 23.6+1.8 593+45%1
Cells-SD95+ 11.8£1.5 192424 15.5+1.0%1 390+30*1

Note: * - signs of confidence between biocorrected and non-biocorrected groups: 1 — direction of changes; <> —

no significant difference

It can be seen that the results obtained by rela-
tive and absolute indicators have differences, 4 of the
relative indicators (out of 8 parameters) 50.0% of the
indicator changed confidently in a positive direction,
and no significant changes were detected for the re-
maining 4 indicators (50.0% ), however, they tend to
shift in the positive direction.

Reliable relative values are the total number of
lymphocytes (increase by 1.26 times P < 0.05), the
number of CD3+ cells (increase up to 1.25 P < 0.05),
IRI (increase by 1.17 times P < 0.05) and the num-
ber of CD95+ cells (increase up to 1.31 times, P <
0.05) was not observed.

Significantly relative values were the total num-
ber of lymphocytes (R < 0.0S, an increase of 1.26
times), the number of SD3+ cells (R < 0.0S, an in-
crease of up to 1.25 times), IRI (R < 0.0S, increase
by 1.17) and SD95+ cell count (R < 0.0, increase
to 1.31).

In cells subjected to acute irradiation for the first
time, sensitivity partially decreased after biocorrection.

Significant changes were observed in absolute
amounts (100%) of 9 studied immunocompetent
cells (P < 0.05 — P < 0.001). The indicators of the
group of laboratory animals that underwent biocor-
rection prior to acute irradiation showed a positive
shift in immune system cells from 1.17 to 2.03 times
compared to non-biocorrected white outbred rats,
we want to emphasize once again that all changes
were significant.

If we compare the indicators of the biocorrected
subgroup 1b with those of intact laboratory animals
(control group), we observe that there are the follow-
ing differences from this subgroup:

firstly, the absolute values of 9 studied immu-
nocompetent cellular parameters of the immune
system were significantly higher than in laboratory
animals of the control group;

the second aspect was that the relative number
of 9 immunocompetent cells studied by the immune
system was close to that in intact laboratory animals,
it was especially clearly manifested in the total num-
ber of lymphocytes and CD25+ cells;

the third aspect is that — CD4+ cells before and
after biocorrection with the biologically active ad-
ditive «Lactopropolis-AWL> are almost identical,
far from normal;

the fourth aspect is that — CD20+ cells differ
more than the normative values given. In general, the
quantitative deficiency of the immune system in the
group of outbred rats (subgroup 1b) that underwent
biocorrection was observed to alesser extent than in
the comparison group (subgroup 1a).

Findings

1. Distinctive results were obtained on the rela-
tive and absolute values of the cells of the immune
system of white outbred rats that received and did
not undergo acute irradiation. These results were
mainly observed in the ratio of the total number
of lymphocytes, cells — CD3+-, CD4+- and CD8+,
which were significantly reduced by 1.41, 1.58 and
1.43 times, respectively, in laboratory animals ex-
posed to acute radiation (P < 0.05), the number of
cells - CD8+ increased statistically significantly only
1.40 times (P < 0.05).

2. The main indicator of the development of
secondary immunodeficiency is recognized as a de-
crease in IRI by 2.01 times in the main group. To
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assess the activity of the immune system, it was con-
sidered sufficient to compare the relative indices of
immunocompetent cells and IRI.

3. No changes were observed in the B-link of the
immune system, there was no significant difference,
but in the main group there was a tendency for their
growth. Cells - CD16+ significantly increase by 1.35
times in the main group of laboratory animals, which
is a sign of increased activity of the immune system
in relation to allogeneic and xenogenic cells. A sig-
nificant decrease in the number of — CD95+ cells
by 1.51 times in the main group was explained by a
decrease in the readiness of lymphocytes for apop-
tosis, an increase in the likelihood of an increase in
the number of tumor cells in the body.

4. When comparing the parameters of the biocor-
rected subgroup 1b with those of intact laboratory ani-
mals, we observe the following differences: absolute

values of the absolute values of 9 studied parameters of
the immune system relative to the control group; ap-
proximation of the relative number of immunocom-
petent cells to that of intact laboratory animals, the rel-
ative number of cells — CD4+ cells is almost the same
before and after biocorrection with the biologically
active additive «Lactopropolis-AWL>» (P> 0.0S) are
far from normal. A large deviation of cells - CD20+
from the specified normative values. In the group of
white outbred rats, the quantitative deficiency of the
immune system was less pronounced than in the com-
parable group.

5. The immune system deficiency in the biocor-
rected group was relatively shallow, which indicated
the immunostimulating effect of the biological prod-
uct used, it was proved that its intake reduced the
negative impact of acute exposure on the quantita-
tive indicators of immune system cells.
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COMPARATIVE CORRELATION OF MARKERS OF
INFLAMMATORY METAMORPHISM IN THE PERIPHERAL
BLOOD IN DORSOPATHY OF DIFFERENT GENESIS

Abstract. A blood test for acute phase proteins and inflammatory markers is a comprehensive
study of various proteins, the level of which in the blood increases during various inflammatory
processes in the body. Dorsopathy is a common pathology accompanied by aseptic inflammation in
the spine, but has not been studied for markers of inflammation. Purpose of the study: to study the
indicators and comparative correlation of markers of inflammatory metamorphism in the peripheral
blood of patients with chronic pain syndrome in dorsopathies of various origins. 320 patients with
chronic pain syndrome with dorsopathies of various origins, who are being treated in the neurology
department of the City Medical Association of Samarkand in the period from 2018 to 2021, were
selected. Blood tests for acute phase proteins and inflammatory markers were used: fibrinogen, C-
reactive protein, interleukin-1p. In patients with chronic pain syndrome in dorsopathies of compres-
sion-ischemic genesis, brucellosis, rheumatic and herpetic genesis, the detected concentrations of
fibrinogen, C-reactive protein and interleukin — 1f in the blood serum indicated various indicators of
the presence of an inflammatory process, provoking chronic pain, indicating an inflammatory nature,
which determines the chronic course and nature of pain.

Keywords: inflammation markers, fibrinogen, C-reactive protein, interleukin-1p, dorsopathy.
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Camaprandckuii 2ocydapcmeentotii MeOUyUHCKUL uHcmumym,
Camapxand, Ysbexucman

Kodupos Ymud Opsuxyrosun,

accucmenm kagedput He8pOAOUL U HeTIpOXUPYp2UU
Pakxyrvmema nocreduniomnozo 06pasosanus
Camaprandckuii 20cydapcmeentblii MeOUYUHCKUTI uHCMUmym,
Camapxand, Y3bexucman

CPABHUTEJIbHASAA KOPPEJIAUNA MAPKEPOB
BOCMNAJIUTEJIbHOFO METAMOP®U3MA B NEPUDEPUYECKOU
KPOBU NPU AOPCONATUAX PA3JIUMHOIO rEHE3A

AnHoTanms. AHAAU3 KPOBH Ha 0eAKH OCTPOit pasbl 1 MAPKePHI BOCIIAAEHISI — 9TO KOMIIAEKCHOE
HICCAEAOBAHUE PAa3AMYHBIX OEAKOB, yPOBEHb KOTOPBIX B KPOBH IIOBBIIIAETCS IIPU PAa3AUYHBIX BOC-
IIAAMTEAbHBIX IIPOIJeCCax B OpraHu3Me. AOpCONaTUU — 9YaCTO BCTPEYAromasicsl MaTOAOTHs, COPOBO-
JKAQIOIASACA ACENITUIECKUM BOCITAACHHEM B IIO3BOHOYHHKE, OAHAKO HE MCCACAOBAHHAs Ha IPEAMET
MapKepoB BocnaseHMs. Lleab nccaepoBaHms: M3ydyeHHe TOKA3aTeACH M CPABHUTEAbHAS] KOPPEASIHIS
MapKepOB BOCIIAAUTEAPHOTO MeTaMOpdu3Ma B eprudpepuieckoil KpOBU OOABHBIX C XPOHUYECKUM
60A€BbIM CHHAPOMOM IIPH AOPCOIATHSIX Pa3AUYHOro reHe3a. Otob6pansr 320 GOABHBIX C XPOHHYe-
CKHM OOAEBBIM CHHAPOMOM IIPU AOPCOIIATHSIX PA3ANYHOIO reHe3a, HAXOASIIUXCS Ha AeYeHHUHU B OT-
AeAeHHU HeBpoAaorun [opoackoro MeauIiHCKoOro oobeantens r. CamapkaHaa B mepuop ¢ 2018 mo
2021rop. Beian mpuMeHeHbI HCCAEAOBAHUS KPOBHU Ha O€AKH OCTPOI $pas3bl B MapKepbl BOCIIAAEHHSL:
¢ubpunoren, C-peakTUBHbIN 6€AOK, HHTePAHKUH —1 3. Y 60ABHBIX XpOHUYECKUM OOAEBBIM CHHAPO-
MOM IIPU AOPCOIATHSX KOMIIPECCHOHHO-UIIEMUYECKOTO reHe3a, OpylieAAe3HOr0, peBMATHYEeCKOTO
¥ FepIIeTUYeCKOTO reHe30B, BbIIBACHHbIe KOHIIeHTpanuu pubpuHoreHa, C-peakTHBHOTO OeAKa 1 HH-
TepAeiikrHa — 13 B CBIBOPOTKe KPOBH yKa3bIBAAU HA PA3AUYHbIE IOKA3ATEAN HAAUYMS BOCIIAAUTEAD-
HOTO IPOLIeCca, IPOBOLHUPYIOIIIe XPOHUIECKYIO OOAD, YKAa3bIBAIOIINI HA BOCIIAAUTEABHBII XapaKTep,
OIIPEeAEASIIOIINI XPOHUYECKOe TedeHIe U XapaKTep OOAH.

KaroueBbie cAoBa: Mapkepsl BocmaeHus, puopunoret, C-peakTUBHbIN O€AOK, HHTEPASHKUH
—1pB, popcomarus.
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Section 1. Clinical medicine

AKTyaAbHOCTB. AHAAU3 KPOBH Ha OEAKH OCTPOI
{a3bl 1 MapKepbl BOCIIAACHHS — 9TO KOMIIAEKCHOE HC-
CAEAOBAHME Pa3AMYHbBIX OEAKOB, yPOBEHb KOTOPBIX
B KPOBU [IOBBIIIAETCS IIPU PA3AMYHbIX BOCIIAAUTEAD-
HBIX ITPOLleCccax B opranusMe [6 ). Aopconaruu —4a-
CTO BCTPEYAIOINAsICS IIATOAOTHS, COIIPOBOXAQAIOIIA-
SICSL ACENTUYECKUM BOCIIAACHUEM B TIO3BOHOYHUKE,
OAHAKO He MCCAEAOBAHHAsS Ha IIPEAMET MAPKEPOB
BocmaAenus [ 5; 9; 12].

IToBbieHre puOPHUHOreHa He TOABKO KOMITO-
HEHT CBEPTHIBAIOLIEN CUCTEMBI KPOBH, HO ¥ ITOKa-
3aT€Ab OCTPBIX U XPOHHMYECKUX BOCIIAAUTEAbHDIX,
VIMMYHHBIX M OITyXOA€BbIX siBAeHuil [ 1; 3]. AkTyaab-
HbIe B3TASIABI BOCIIAACHNS HA Pa3BUTHE PAAUKYAOIIA-
THI OCHOBAHbI Ha TOM, YTO [IPOL|ECC OrPAaHNIUBAACS]
OAHHM HAM HECKOABKMMH CEMEHTaMU ITO3BOHOY-
HOTO CTOAGA, MMesl AOKaAbHBIA xapakrep [2; 7].
IToBbleHye KOHIEHTpanuy pUOPHUHOTeHa CBbIIIE
PHU3HOAOTHYECKOI HOPMBI IPU AQHHBIX 3a60A€BaHH-
sIX 6BIBAET yMEPEHHO BHIPAKEHHBIM M XOPOIIO KyIIH-
pyercs npenaparamu HITBC [4; 8].

ITeAp MCCACAOBaHUS: M3y4eHUE [IOKA3aTeAel
Yl CPABHUTEABHASI KOPPEASILIUSI MAPKEPOB BOCIIAAH-
TEABHOIO MeTaMOp¢$u3Ma B iepudepruyecKoil KpOBH
GOABHBIX C XPOHUIECKIM 6OAEBBIM CHHAPOMOM IIPH
AODCOIIATHSX Pa3AMYHOTO reHe3a.

3apaueii TOCTaBACHHOM PabOTHI SIBUAOCH H3y4e-
Hue KoHUeHTpauuu ¢pubpuHoreHa, C-peakTUBHOIO
GeAxa 1 HHTepAeNKUHA — 1 B 1Aa3Me KpOBU Y 60Ab-
HBIX C XPOHMYECKMM 6OAEBBIM CHHAPOMOM IIPH AOP-
COMATHSX KOMIIPECCHOHHO-UIIEMIIECKOTO IeHesa,
6pyLIeAAE3HOTO, PEBMATUIECKOTO U [€PIIETUYECKOTO
reHe30B.

Marepuaabl 1 METOABI uccaepoBanus. OTo-
6parbr 320 OOABHBIX C XPOHUYECKUM OOAEBBIM CHH-
APOMOM IIPY AOPCONATHAX PA3BAUYHOTO reHe3a, Ha-

XOASIIIUXCSI HA A€UEHHH B OTACACHUH HEBPOAOTHU
TOPOACKOTO MEAHIIHCKOTO 06bearHeHus I. Camap-
KaHAQ B mepuoa ¢ 2018 mo 202 1roa.

AAS  AaAbHEHIIero Hay4YHOTO MCCAEAOBAHUS
0OABHbIE OBIAU PACIIPEACAEHDI B CACAYIOIIHE IPYIIIIBL:

— 1-s1 rpymnma: XpoHHYecKast AOPCOTATHUS KOM-
npeccHoHHO-UmeMHuIeckoro renesa (AKUTL) —
82 60ABHDIX;

— 2-s IPyMIIa — AOPCOMATHUS IIPU XPOHUIECKOM
6pyneanese (ABpI') — 84 60AbHBIX;

— 3-ATpymIa— AOPCONATHUs peBMAaTHIECKOrO Te-
He3a (APesI') — 76 60AbHBIX;

— 4-s rpymnma — AOpCoOnaTus IpU XpOHUIECKOM
repriece (Alepl’) — 78 60AbHbIX;

— KOHTPOADBHYIO Ipymiry cocTaBuAu 40 ycAOBHO
3AOPOBBIX AIOACI IIPU3HAKOB AOPCOIATHU, COU3Me-
PHMBIe 10 ITOAY M BO3PACTY C BbIIIeNepedrCAeHHbIMU
rpyIIaMu (6b1am OTOOPaHBI COTPYAHHKU FOPOACKO-
'O MEAMIIMHCKOTO O6beANHEeHNSA).

HMccaepoBaHust ObIAM IIPOBEACHBI B paMKax
XeAbCHHCKOM AeKAapany BecemupHo acconmanum
< 9TI/I‘-ICCKI/Ie HPI/IHHI/IHI)I HPOBeAeHI/ISI Hay‘-IHbIX nume-
AMIIUHCKUX UCCAEAOBAHHUH C yJacTHEM YeAOBeKa>,
¢ yuetom nomnpasok 2000 ropa. Bcsa nnpopmanus
0 marnueHTax ObplAa coOpaHa, IMPOAHAAU3HPOBAHA
U IHCbMEHHO 3apHKCHPOBAHA C COTAACHS CaMHX
6oapHbIX. [IpoBepeHIe HAyYHOM PAOOTHI OBIAO OAO-
OpeHO AOKaABHBIM ITHIECKUM KOMUTETOM HHCTHUTY-
Ta COTAACHO AOTOBOPaM O IPOBEAEHHH COBMECTHbIX
HAy4YHBIX PaboT.

Bce 60apHbIe ¢ XBC HAXOAUAKCH B BO3PACTHOM
OxBaTe AUII OT 16 A0 75 AeT, P 3TO IIpeNMYIIeCTBEH-
HO — 30-39 aer — 96 (30%), a Takxe S0-59 aer —
67 (20,9%). Tpapauus B paspese moaa us 320 ma-
uuenToB: sxeHmuH — 205 (64,1%), myxuun — 113
(35,4%) (Tabauma 1).

Tabnuua 1.- Npapauuya B paspesae nona v Bo3pacta

Bospacr (aer) JKenmunsr (abc/%) Mysxcamnnbi (abc/%) Bcero (abc/%)
1 2 3 4
Ao 19 13(4,1%) 11(3,4%) 24(7,5%)
20-29 44(13,7%) 13(4,1%) 57(17,8%)
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1 2 3 4
30-39 59(18,4%) 37(11,6%) 96(30%)
40-49 30(9,4%) 23(7,2%) 53(16,6%)
50-59 44(13,7%) 23(7,2%) 67(20,9%)
60 u crapme 17(5,3%) 6(1,9%) 23(7,2%)
Hroro 207(64,7%) 113(35,3%) 320(100%)

Haunb6oAbmuit nHTEpeC BHI3BBAAU AOPCOIIATUH Pa3-
AUYHOTO reHe3a: AOPCONaTHH KOMIIPECCHOHHO-HIIe-
MHMYECKOTO IeHe3a, AOPCOMNATHS IIPU XPOHUIECKOM
OpylieAse3e, AOPCOMATHSI PeBMATHIECKOTO TeHe3a,
u popconarust npu TORCH nndexiun, a mMeHHO
Ipu reprece.

B AaHHOM cTaTpbe HalIeH IIeAbI0 SIBUAOCH OCBe-
IIleHKe TTOAYYeHHbIX AAOOPATOPHbBIX HCCAEAOBAHHIL.
Hamu 6biAM  IMPOAHAAM3HUPOBAHBI KAMHHIYECKHI
U OMOXMMHIYECKUI aHAAM3 KPOBH, OOILIMIl aHAAMS3
Moun. 1 — peBMarngeckne NPo6sI: a) peBMOPaKTOp
(P®) - rccaeAOBaAM BEHOBHYIO KPOBb METOAOM HMMY-
HOTYPOUAUMETPHH, TOAOSKUTEABHbI CUUTAACS PE3YAD-
Tat 60aee SME/ma; 6) C-pakrusnbiit 6erok (CPB) —
HCCAEAOBAAU BEHO3HYIO KPOBb, TA€ 60ABHOTO IIPOCHAM
He IPMHUMATD NUIIy B TedeHHe 12 9acoB repep 1uccae-
AOBaHKEM, NCKAIOUUTD PU3UIECKOe 1 SMOIIMOHAABHOE
niepeHanpsbkeHue 3a 30 MHHYT AO HCCAGAOBAHIS, He
KypuTb B TedeHre 30 MUHYT A0 MccaepoBaHus. I 1oka-
3aHus 6oabire 10 MI/A CBHAETEABCTBYET 00 OCTPOM
BOCIIAACHNH, XPOHUYECKOM 3a00A€BaHNY; B) AHTH-
crpenrroansns (ACAQO) — HCcAEAOBAAU BEHOZHYIO
KPOBb, FA€ 60ABHOTO IIPOCHAM CAAQBATh HATOIIAK, HAKA-
HyHe HCCACAOBAHHI HCKAIOUHTD AAKOTOAb, HTHT@HCHB-
Hble GH3MYECKHe HArPy3KU U MPUeM AeKapCTBEeHHbIX
npernaparos. [Toxasanus Beime 200 ME/ma cunrarot-
cs oAokuTeAbHBIMHE [ 10].

2 — Ipo6bI AASL BhIBACHUS GpyTIeAsésa: a) pe-
akius XeAAeAbCOHA — OpaAu KpOBb HATOIJAK U3
TIAABIIA HA IIPEAMETHOE CTEKAO, B HETO KaIlaAu Opy-
IleAAe3HbIN AnarHoCTHKYM. [losiBAeHMM peakiiyy ar-
TAIOTHHALIN CYUTAAM TIOAOKUTEABHOM; 6) peakuus
PaiiTa — nccaepnOBaAK BEHO3HYIO KPOBb Ha HaAWYHUe
AHTUTeA K aHTUTeHy Opy1ieaaésa. ITokazarean Turpa
100-200 roBopHAH O MOAOKUTEABHOM PE3yAbTATe,

IpU KOTOPOM OCTPBIii IIPOIIeCC BO3MOXKHO Nepexo-
AUT B XpoHHYecKyo. 3 — anaau3 kposu Ha TORCH
UHQEeKITMHY, KyAd BXOAUAU aHAAU3BI Ha aHTHUTeAd K 4
UHQEKIIMSAM: repIiec, TOKCOIMAA3MO3, IIUTOMETraAOBH-
pyc u Bupyc kpacHyxu. Hamu 6b1a1 0TO6pats1 60Ab-
Hble C AaHTUTEAAMH K TepIiecy, Tak Kak IO AAHHBIM
MHOTHX aBTOPOB, P AAHHOH ITATOAOTUH Yallje BCEro
HA0AI0AQ€TCsI TOPAKEeH e YyBCTBUTEAbHBIX TAHTAVIEB
u nepudepudeckux HepBoB. IIposepsian AT k rep-
necy 1 u 2 tuna IgG u Ig M. IToAoxxuTeAbHbIN OTBET
Ha IgG o3HavaA XxpoHMYECcKOe HOCHTEABCTBO [11].

AAS MICCAGAOBAaHUA SHAOTEAMHA-1 IpUMeHIAN
KPOBb, B3ATYI0 HATOIIAK M3 AOKTEBOM BeHsbI (depe3
14 yacos mocae eabl). KpoBb nccaep0BaAr ABXABL,
IpU MOCTYTIAGHUH U B KOHIIe TIPOBEAGHHOIO Aede-
Hisl. He mospHee 2-x wacoB mocae 3a6opa KpoBu
myTém nenTpudyruposanus (3000 060poToB B M-
HYTY) OTAEASIAU CHIBOPOTKY H AdA€e Cpasy Ke Ipo-
BOAMAM HCCACAOBaHHE.

OmnpepeseHne KOHIeHTpanuu (uOpHUHOreHa.
OubpuHOreH B ITAa3Me KPOBH OIIPEACASIAU CTAHAAD-
THO, MOAUQUIIMPOBAHHOM A20OpPaTOPHO-KAMHU-
yeckuM MeToAoM 1o A. Glauss, rcroab3yst HOBy:0
TecT-cucTeMy «Myabrn Tex-®ubpunoren. AaHHbII
METOA MO3BOASIA OTIPEAEAMTDh KOHIIeHTpaluio pu-
OpHHOTeHa B IINPOKOM AMAIa30He, IIPX KOTOPOM HeT
aTara pa3BeAeHHs, KOTOPbI MOT IOBAUSTD Ha TOY-
HOCTb, IPaBUABHOCTD U pa3dBoAUMOCTb. CyTbh MeTOAQ
3aKAI0YAAACh B ONIPEACACHUHU BPEeMEeHHU CBePThIBAaHMS
LIUTPATHOM HEAHOM TPOMOOLINTAMU IIAA3MBI H30BIT-
KOM TpOMOMHA. AASI MIPOBEAEHUS HCCAEAOBAHMS
B ITAACTUKOBYIO IIPOOUPKY C IIUTPATOM HATPHUS AO-
6aBASIAU BEHO3HYIO KPOBb, AdA€€ ABE MUHYTBI HHKY-
6uposasu npu 37 °C U TOABKO IIOTOM IPUCOEAHHSI-
Au 50 MA pacTBOpa TpoMbuHa. Bpemsi cBepThIBaHNS
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HCCAEAYEMOM IAA3MBI COCTaBASIA OT S A0 100 cexyHA,.
KaaubpoBka TecT-cuCTeMBI BBITOAHSAACH HA KOa-
I‘YAOI'PaMMaX C paSHbIM HPHHHHHOM peI‘I/ICTPaI_[I/II/I
MIOAYy4eHHOTO BpeMeHH IIpU 0Opa3OBaHUU CI'yCTKA.
KaAanbpoBouHast KpyuBasi UMeAA AUHEIHBII XapaKTep
B Amanasone 0,5-6 /A [12].

C - peaxrusnbiit 6erok (CPB) sBasiercs rauko-
IPOTEMHOM, OTHOCSIIUMCS K O€AKaM BOCIIAAUTEAD-
HOTO IIPOIecca, CHHTE3 KOTOPOTO YBEAMYHBACTCS
y>Ke yepe3 6 4acoB IIOA BO3AECHCTBHEM IIPOTHBOBOC-
MTAAUTEABHBIX IJATOKMHOB: HHTePAeHKHHA-1, nHTep-
AeVIKMHA-6 M $aKTOpa HEKpo3a OIyXOAeH — aAbda,
KOHI]eHTpalKsl B KPOBHU TIOBBIIIAETCS 32 ABO€ CYTOK
nourH B 100 pa3. CPB sHaunTCs MapkepoM BOCITAAHU-
TEABHOH peaKI[uH IPUHUMAs YYaCTHe B PeaKIIUsIX I'y-
MOPAABHOTO M KA€TOYHOTO UMMYHHTETA. SHAYUTEAD-
Hble MTOBBIIIEHNST HAOAIOAQETCS IIPU BUPYCHOM HAU
baxkTepHaABHON MHPEKIIUY, a TAKOKe IPU HEKPO3ax
tiaHei. [Ipuaunamu nossirennss CPB moryT 6biTh
Y Ay TOUMMYHHBbIE ITPOIIeCChI (peBMaTOI/IAHbIe apTpu-
TBbI, BACKYAUTBI CHIOHAMAOQPTPHTBI 1 T.A.), obocrpe-
HISI XPOHUYECKUX 3a00AeBaHuMil U rmp. MaTepuaa pAAs
HCCAEAOBAHIS — KPOBD U3 BEHbI, KOTOPYIO OepyT rmocae
4-x yacoBoro roaopanus. Hakanyne cpaum kpoBH mc-
KAIOYAeTCsl MHTeHCHBHAs pU3HIecKas Harpyska, Kype-
HHe U [IpHeM CIIMPTHBIX HanUTKOB. I Ipu poocTiokeHnn
peaKien KOHEYHON TOYKU U3MEPSIAU ITOBBIIIEHNE
abcopbrmu B pesyabTare mpenunuTanun. Kaanbpo-

5,3

2,45

4,3

0 2 - Prd mPr

BPXEp

BOYHAsI KPUBasl IMeAQ AUHEFHBIH XapakTep, U Oblaa
BBIBEACHA B IIPEAEAAX MHTEPBAAA AQHHBIX 3HAYEHHIH
10 cTaHAapTaM B aHTHChBopoTkoi k CPB [13].

HuTepaeiikuH-1B sBAsSETCS IPOBOCIIAAUTEAD-
HBIM IJUTOKHMHOM C IIMPOKUM CIIEKTPOM AEHCTBHS,
KOTOPBIM HECET BAXKHYIO POAD B Pa3BUTUU U PEI'yAs-
ITUM Hecre[u$prIeCKOH 3alIUThI U CIIeuPHIECKOTO
uMMyHuTeTa. CHHTE3HPYSCh U BBHIAEASISICH MOHOILU-
TaMU ¥ MaKpoparaMu, ObICTPO BKAIOYAETCSI B OTBET-
HYIO 3aIIUTHYIO PeaKIHI0 OPraHU3Ma C IIATOTeHHbI-
MH areHTaMu. B HammeM mccaepAOBaHHM OIPeAeASAU
HTepAeikuH- 1 MeTopom MIDA.

O6cyxpenne. Konnenrpanuio ¢ubpuHore-
Ha B [TAa3Me KPOBH Y OOABHBIX C PAAMKYAOIIATHSIMU
KOMIIpecCHOHHO-UIeMudeckoro rexesa (I rpymma)
He mpeBbinasa 4,3 r/A, cooTBeTCTBYyIOLIEE GHUBHO-
AOTHYECKOM HOpME.

Y 60ABHBIX C XPOHHYECKOH OOABIO IIPU AOPCOTIa-
THsX 6pytieasésnoro rexesa (11 rpymnmna) nokasarean
ubpuHOreHa BapprpoBaan or 1,7 A0 3,21/, B cpea-
HeM 2.45 /A, 9TO TaKKe COOTBETCTBOBAAO HOPME.

OAHaxo B TpeTbel rpyIiIie 60ABHBIX C PAAMKYAOIIA-
THSIMU PeBMATUYECKOTO reHe3a $UOPHHOTeH MOBBIIIAA-
cs10T 12 A0 18 1/A, 9TO B cpepHeM cocTaBuAO 15 1/A.

ITokasarean ¢ubOpHHOTeHa B IAa3Me KPOBHU
y 6OABHBIX C PAAHKYAOIIATUSIMU FepIIETHYECKOTO Ie-
He3a ObIAM HECKOABKO ITOBBIIIEHb], K COCTaBUAM 4,8—
5,8 1/A, 9TO B CpeAHEM COCTABHAO B cpeaHeM 5,3 T/A.

15

PRUT 12 14 16

PucyHok 1. KoHueHTpaumsa prubpuHoreHa y 60MbHbIX C paamnkyaonaTtusimMm pasinyHoro reHesa
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TaxuM 06pa3oM, Ha OCHOBAaHUU ITOAYYEHHBIX
AQHHBIX HAAUYHE HATUBHOTO GUOPHUHOreHa B MAA3-
Me KPOBH MOXeT OBITh BBIOpaHO B KaueCcTBe AO-
IIOAHUTEABHOTO OMOXMMHYECKOTO KPHUTEPUS AAS
A} PepeHITIaABHON AUATHOCTUKU OOABHBIX C XPO-
HUYeCKUM OOAEBBIM CHHAPOMOM IIPHU AOPCOTIATHSIX
Pa3AMYHOrO reHesa.

CPB oauH u3 6eAKOB oCTpOIt $pa3bl BOCIIAACHUS
C H.II/IPOKI/IM CHeKTpOM 6I/IOXI/IMI/I‘-IeCKI/IX u I/IMMy-
HOXMMHUYECKUX MapKepoB BocmaAeHus. Passuruio
XPOHHYECKOTO H0AE€BOTO CHHAPOMA IIPU PAAUKYAO-
IIATUH KOMITPeCCHOHHO-HIIeMHIeCKOTO IreHe3a CIIo-
COOCTBYIOT AeTeHepPaTHUBHO-AUCTpOdUIeCcKUe Ipo-
11€CCHI B IIO3BOHOYHMKE M MEXKITO3BOHOYHBIX AUCKAX.
AAst pa3BUTHS OOAU Ha CIIMHAABHBIE KOPEIIKH BO3-
AENCTBYIOT MeXaHU4YecKre, OOXUMUYeCKHe U IMMY-
HoAoruyeckue pakTopsl. B pesyavrare passuBaercs
acenTHYeCKOe AayTOMMMYHHOE BOCIIaAeHHe.

B namreit pabore nccaepoBascsi C-peakTUBHbIN
0eAOK AASL OL[€HKH aKTUBHOCTHU BOCIIAAUTEABHOIO
npornecca. B cpIBOpoTKe KpOBU 3A0POBBIX AIOACH
CPD BbISBASIETCS B BUAE CAGAOB M COCTaBASIET HIDKE
3 Mr/A. IIpu BocrlaAeHUMM HU3KOM MHTEHCUBHOCTHU
CPB B CBIBOpPOTKe KPOBH COCTaBAsIET AO 7 MI/A. 7,1~
—50 Mr/A—3TO MOKa3aTeAb CpeAHelN MHTeHCUBHOCTH
BOCIIAAMTEAbHOTO nporiecca. I Tpu TsoxkeaoM TedeHNH
BOCITAAUTEABHBIX U 2y TOUMMYHHBIX 3200A€BaHHII I10-
kasareau CPB npesbimaror 50 Mr/A.

12 6onbHbIX

3-6 mr/-

9 60NbHbIX
13-16 mr/n

61 60M1bHbIX
7-12 mr/n

PucyHok 2. lNokasaTtenu
C-peakTtmBHOro 6enka B | rpynnbi

3a Ae€Hb A0 CAQYU KPOBU GOABHBIX IIOTPOCHUAU
HCKAIOUUTD UHTEHCUBHYIO QpU3NYECKYIO HATrPY3KY,
BO3AEPXKATHCS OT KypeHHUs U TpHeMa CIIUPTHBIX Ha-
mutKoB. KpoBb 6paan us BeHbl yTpoM Haromak. Mc-
cAepOBaHMe IMpoBeAn BceM 82 6oabHbIM. KoHIleH-
tpanuio CPb ompeaeasan BBICOKOUYBCTBUTEABHBIM
KOAMYeCTBEHHBIM METOAOM, C IIOMOILIbI0 Habopa
peaxTuBoB ¢upMsl « Thermo scientific».

B mepBoit rpymme OOABHBIX Pe3yABTATHI IIO-
xazaau, uro y 12 (14,6%) maiueHToB — 3—6 Mr/A;
y 61 (74,4%) 6oabuoro mokazareau CPB 6bian
7-12Mmr/A; ¥ 9 (11%) 60apHBIX — 13-16 Mr/A. ITo
COBpeMeHHbIM IPEACTABACHUSIM, AAHHOE TIOBbILIe-
Hue koHnleHTpanuu CPB B mAasme kpoBu y uccaeay-
eMbIX OOABHBIX YKa3bIBaA HA CyOKAMHUYECKHUIT BOC-
MaAUTeAbHbIN mporecc. OT oTo6paXkaA aKTUBHOCTb
CHCTEMHOT'O BOCITAAEHHSI K IMMYHOIIATOAOTHYECKHX
IPOLIeCCOB B OpraHu3Me OOABHBIX XPOHUYECKUM 60-
AEBBIM CHHAPOMOM IIPY PAAMKYAOIIATUH KOMIIPECCH-
OHHO-MIIEMUYECKOTO reHesa.

27 boNbHbBIX
3-6 mr/n

18 BonbHbIX
7-12 mr/n

39 BoNbHbIX
13-16 mr/n

PucyHok 3. MNMokasatenn C-peakTMBHOro 6esnka
B Il rpynnbl

Bo Bropoil rpymie OOABHBIX HCCAEAOBAHHE
C-peakTHBHOro 0eAKa MMeAO CBOM OCOOEHHOCTH.
Ham usBecTHO, 4TO BO36yauTeAb OpyLieasésa pac-
[IOAAraeTCsl BHYTPU KAETOYHO, B Pe3yAbTaTe 4ero
IIPOUCXOAUT PACIIO3HABAHIE KAETOK PBIXAOH COEAU-
HUTEABHOU TKAQHU U CBSI3bIBAHUE KX C PELIENITOPAMY,
CHI'HAABI KOTOPBIX CIIOCOOCTBYIOT 3aITyCKy CHCTEMBI
BPOXXAEHHOTO MUMMyHHTeTa. Haxopsmuecs B kaeTke
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9K30TeHHbIe IIATOreHBI CIIOCOOCTBYIOT CUHTE3Y U Ce-
KpeTy B KpPOBb IPOBOCIAAMTEABHBIX I[UTOKHHOB
B pbIxAOi#t coepgnnmTeAbHOM TKaHH (Cumbupries A. C.,,
2004). B oTBeT Ha CHHTe3 IUTOKUMHOB TeNaTOLH-
TbI UHAYLIUPYIOT C-peakTuBHbI 6eAoK. Y Bcex 84
60abHbIX II rpymnImbr 65IA0 IPOBEAEHO HCCAGAOBAHUE
C-peakTuBHOrO 6eAKa, 3HAYeHUS] KOTOPBIX OBIAM
caeayromumu: y 28 (33,3%) 60AbHBIX — 3—6 MI/A;
v39 (46,4%) —7-12mr/;y 17 (20,3%)— 13-19mr/a.

ITokasarean C-peakTUBHOrO 6eAKa y GOABHBIX
IIT rpymmer 6b1A crieljupUIeCcKUM U IIOKA3aTeAb-
HBIM, TaK KaK IIPH 3a00AeBaHISIX PeBMaTUIeCKOTO
reHe3a 3TO UCCAEAOBAHUE IIPOBOASIT OOBIYHO BCEM
6oapHbIM. [Ipu peBMaTHYeCKOM IIpOIiecce B OTBET
Ha ITOIIaAAHUe TOKCHHOB B KPOBb BhIpabaThiBaeT-
csi C-peakTuBHbII 6€AOK, KOTOPBIH CBS3bIBASICH
C HUMU 00e3BpeXUBaeT UX. B HEKOTOPHIX cAydasx
C-peakTuBHBII O€AOK HapacTaeT aKTHUBHee, 4eM
CHMIITOMATHKA, U OH SIBASIETCSI HHAMKATOPOM KaK
pasBUTHs 3a00AeBaHUS, TaK U perpecca 3aboae-
BaHMA. Y Bcex 00AbHBIX 76 60abHbIX III rpymmsr
OBIAO TIPOBEAEHO HCCAEAOBaHHE HAa IIOKA3aTeAH
C-peaxrtusHoro 6eaka. Tak y 8 (10,5%) 60AbHbIX —
3-6mr/a;y 12 (15,8%) —7-12 mr/a; y 56 (73,7%) -
13-19mr/A.

8 60NbHBIX
3-6mr/n
—_ 12 6onbHBIX
0JIbHbIX TR
13-16 mr/n

PucyHok 4. MNokadatenn C-peakTnBHOro
6enka B Il rpynnbl

Y Bcex 6oapHbIx IV rpymmer Taioxe 6blaa B3sita
KpOBb Ha aHaAn3 C-peakTHBHOrO 6eAKa, KOTOPBII I10
AWTEpATyPHBIM AQHHBIM He SIBASACS CITeIIUQHIHBIM,

TaK KaK OH SIBASIETCS] 0€AKOM OCTPOI1 $pa3bl BOCIIAACHIST
VI [IOMOTAeT B AMarHOCTHKE GaKTepHaAbHOM HHPEKIH.
Y Bcex 60AbHBIX 78 60ABHBIX IV rpytib 66140 IpOBe-
AEHO HCCAeAOBaHHe Ha mokazareAu C-peakTHBHOIO
6eaka. Tax y 27 (34,6%) 60abHBIX — 3-6 Mr/a; ¥ SO
(64,1%) - 7-12mr/a;y 1 (1,3%)— 13-19mr/A.

27 BOMbHBIX
3-6mr/n
1
BoMbHBIX
13-16
mr/n
50 60NbHBIX
7-12 mr/n

PucyHok 5. MNMokazatenu C-peakTBHOIro
6enka B IV rpynnbi

ITopABOASL UTOTH TTPOBEAEHHOTO MCCAEAOBAHMS
C-peaxkTuBHOrO 6€AKa y OOABHBIX C XPOHUYECKUM
00A€BBIM CHHAPOMOM HaMHU OBIAU TIOAYYEHBI CAEAY-
romue pesyabratsl (PucyHok 6).

Taxum 06pasoM, HCcCAeAOBaHHE KOHIIEHTPAIIU
CPE B cbIBOpOTKE KPOBHU OOABHBIX XPOHUYECKIM 060-
A€BBIM CHHAPOMOM IIPU AOPCOTIATHAX Pa3AMYHOIO
reHesa sIBASIETCS BBICOKOYYBCTBUTEABHBIM KOAMYE-
CTBEHHBIM METOAOM, KOTOPbIH MOXHO paccMaTpu-
BaTh KaK AOTIOAHUTEAbBHbBIN AMATHOCTUYECKHUI IIPH-
3HAK B PA3BUTUM XPOHUYECKOTO OOAEBOTO CHHAPOMA.
CPB MOXHO paccMaTpHUBATh KaK IIATOT€He TUYE CKHI
(paxTOp BOCIaAeHNUS, IPUBOASIIUI K 60AH, a TaKOKe
U KaK GpakTop, CTUMYAMPYIOIIUI IPOAYKIIHIO IIPO-
BOCIAAUTEABHBIX ITATOKHHOB.

HuTtepaeiikun —1f, cekpeTHpyeMblil CBIBOPO-
TOYHbIM IIUTOKUH, BBIAEASIETCS ParoLUTHPYIOIIHMH
MOHOHYKA@ApaMH, yJaCTByeT B Pa3BUTHHU KaK CIIell-
nPUIECKNX, TaK M HecHelMPHIeCKUX 3alUTHBIX
PeaKIfHAX OpraHH3Ma M aKTHBEH B OTHOIIEHUH MHO-
XKeCTBa KAeTOK-MHUIIIeHeH, B TOM YUCAe U TIPU AOp-
COIATHSAX.
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40
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28
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| rpynna Il rpynna

™ 3-6 mr/n

7-12 mr/n

56
50

12

Ilirpynna IV rpynna

13-19mr

PucyHok 6. lNMokazaTtenu C-peakTuBHOro 6eska B naasme KpoBu BONbHbIX
XPOHMYECKMUM OONEBbLIM CUHAPOMOM MNPU AOPCONATUNAX Pa3NIMYHOIo reHesa

AAsI TPOBeAEHHST AAHHOTO HCCAEAOBAHHUS HAMU
OBIAO pelleHO 0TOOPaTh C KAKAOW IPYMIIBI IO 25
OOABHBIX U AASI CpaBHEHHSI B3sITh 10 YeAOBeK KOH-
TpoabHO# rpymmbl. Hamu 6biam otobpansr 25
0OABHBIX U3 I IPyIIIIbl GOABHBIX AASI OLIPEACACHUS
HHTepAeﬁKnHa-IB meToaoM MDA ¢ ucrioab3osa-
HHEM CTaHAApPTHBIX HabopoB peaktsos («Bender
MedSystem 224/2>, ABCTpHS) O UHCTPYKIUH.

Y 6OABHBIX C XPOHHYECKOH HOABIO IIPU PAAHKY-
AOIIATUM KOMIIPECCHOHHO-MIIEMUYECKOrO TeHe3a

GBIAM ITOAYUEHBI CACAyIOIHe pesyabTarbl: y 11 (44%)
6OABHBIX OBIAQ BBIIBAEHA BBIPsKEHHAsSI IKCIIPECCHS
HHTepAeHKUH —1 3, KoTopas cocrasuaa 4,51 (4,47-
~4,55) ir/ma, v S (20%) 1,35 (1,29-1,41) —rir/ma,
KOTOpasi yKa3bIBaAd HA A€TKYIO CTElleHb BOCIIAAH-
TeabHOM peakuuu u 9 (36%) — 0,56 (0,54-0,58) —
Pe3yAbTaThI yKa3bIBAAU HA OTCYTCTBUE BOCIIAAUTEAD-
ubix iporeccos (Taba. 2).

Tabnuua 2. — CopgepxaHue nHTepneinkHa-1B B CbiIBOPOTKE KPOBU Y BOMbHbIX | rpynnbl

O6caepoBaHHbDIE 11 (44%)
6oAbHBIE

5(20%)

10 yeroBex
6%
9 (36%) KOHTPOAbHOM I'PYIIbI

vaTepaeiikus-1Bnr/ma | 4,51 (4,47-4,55)

1,35 (1,29-1,41)

0,56(0,54-0,58) 10,58 (0,55-0,61)

AASTyA06CTBA KOPPEASILIMH IOAYIeHHbIX AAHHBIX
KOHL)eHTpauuy nnTepaeiikuna-18 (UA-1pB) B cbr-
BOpOTKe KpoBH 60AbHBIX I rpymmsl Takke 6biAu
orobpansl 25 60AbHBIX. B pesyabTaTe 6b1AU mOAY-
YeHbl CAeAyIomye mokasareau: y 2 (8%) 60AbHBIX

5,61 (5,60-5,62) ir/ma, y 15 (60%) — 2,35 (2,29-
~2,41) nr/Ma, KOTOpasl yKasblBaAa Ha AETKYIO
CTeneHb BOCHAAUTEeAbHON peakiuu u 8 (32%)
1,56(1,54-1,58) 60ABHBIX PE3YABTATHI YKa3bIBAAH HA
cAabyI0 CTereHb BOCIIAAUTEABHBIX IIPOLIECCOB.

Tabnuua 3. — CogepxaHne nHTepnenkmnHa- 13 B CbiIBOPOTKE KPOBU Y 605bHbIX || rpynnbl

O6caepoBaHHbBIE 2 (8%)
60AbHDBIE

15 (60%)

10 yeroBex
6%
9 (36%) KOHTPOABHO! I'PyIIIHI

uHTepAeikuH-1 r/Ma | 5,61(5,60-5,62) (2,35 (2,29-2,41)

1,56 (1,54-1,58) | 0,58 (0,55-0,61)

Coaepxxanue FIA-1[ B coIBOpOTKe KPOBHU Y H0AD-
HbIx III rpymmsl okazaaoch caepyromum: y 17 ( 68%)
6oabHbIx 7,65 (7,59-7,71) nir/ma, y 5 (20%) — 5,32
(5,26-5,38) nr/ma, KoTOpast yKasbiBaAa Ha BbIpa-

JKEHHYIO CTeIleHb BOCIIAAMTEABHOM peaknuu U 3
(12%) 3,75 (3,72-3,78) 6OAbHDBIX PE3YABTAThI yKa-
3bIBAAM Ha YMEPEHHYIO CTEIleHb BOCIIAAUTEABHBIX
IIPOLIECCOB.
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Tabnuua 4. — CogepxaHme nHTepnenkmnHa- 1 B CbiIBOPOTKE KPOBU Y 60/bHbIX [l Fpynnbi

O6cAep0BaHHDIE 17 (68%)

0oAbHbBIE

5(20%)

3(12%) 10 yeroBek
0
KOHTPOABHO! I'PYIIIIHI

7,65(7,59-7,71)

uHTepAenkuH-1[ or/ma

5,32(5,26-5,38)

3,75(3,72-3,78) 0,58(0,55-0,61)

Kounenrpanuio MA-1f B cbIBOpOTKe KPOBH
y 25 6oabHbIx IV rpymnms mpoBepsiAu TeMH e Me-
TOAQMH 1 [IOAYYHAU Pe3yAbTaTh: y 17 (68%) 60AD-
HbIX ObIAQ BbISIBAGHA He BBIPAXKEHHAsI 9KCIIPeCCHs
uHTepAeiikuH —1 B, koTopas cocrasuaa 1,55 (1,49

~1,61) nir/ma, y4 (16%) 0,75 (0,69-0,81) —nr/ma,

KOTOpast yKa3bIBaAd Ha HU3KYIO CTelleHb BOCIIAAH-
TeabHOIt peaknuu u 4 (16%) - 0,58 (0,56-0,60)
OOABHBIX PE3yABTAThl YKa3bIBAAU HA OTCYTCTBHE
BOCITAAUTEABHBIX IIPOLIECCOB.

Tabnuua 5. — CogepxaHune nHTepnenkmHa- 1 B CbiIBOPOTKE KPOBU Y 60/bHbIX IV rpynnbl

O6cAepoBaHHDIE
60ADHDIE

17 (68%)

4 (16%)

4 (16%) 10 yeroBek
0
KOHTPOABHOM I'PYNIIbI

1,55 (1,49-1,61)

uHTepAeNKuH-1[ r/mMa

0,75 (0,69-0,81)

0,58 (0,56-0,60)| 0,58 (0,55-0,61)

YcranoBaenusiit yposedb HMA-1p y 60AbHbIX
¢ XBC npu PPI" 6514 COIIOCTAaBUM CO 3HAYEHUSIMH,
XapaKTePHBIMU AASl HeCITeITuPHIECKUX U CrIeludu-
9eCKHMX MHQEKITMOHHBIX M HeMH(EKIMOHHbBIX BOCIIA-
AuTeabHbIX potieccos (A. M. Bacuaen, H. E. Tpuro-
puaau u Ap., 2013; C.A. Dinarello 2009).

3,17

2,14

I rpynna Il rpynna

Ln

Il rpynna

Kak mokasaHo B TabAMIIAX BbIlle, COAEPIKAHME
IA-1B B KOHTPOABHOI! IPyTITIE COOTBETCTBYET pe-
depeHTHbIM 3HAYEHHSIM HOPMBI AASL BAOPOBBIX 06-
CA@AOBAHHBIX AMI], i COTAACYETCS C AAHHBIMHU APYTHX
aBTOPOB, MCIIOAB3OBABIIUX AHAAOTHYHbBIE METO-
abt (T A. 3aiinesa, O.A. Bepmununa u Ap., 2011;

M. B. Kucenaesckuit, A. P. Tyrys, 2003).

75

=~

0,96
0,58

IV rpynna KoHTpoAbHaA rpynna

Pucyekn 7. CogepxxaHne nHtepnerkmnHa- 13 B CbIBOPOTKE KPOBU Yy OOJIbHbIX
C XPOHNYECKNM BONIEBLIM CUHAOPOMOM NPU A0pCcCoNaTUsx

ITo moAy4eHHBIM pe3yAbTaTaM B HALIUX UCCAe-
AOBAHMSX BbIpaXkeHHas dKCIIPeCCUs I/IA-IB 6b1Aa
BbISIBAGHA B TPeTbheit rpymie y 60AbHbIX (TabA. 3)
¢ XBC pu PPT u cocTaBuaa B cpepreM 5,57 r/Ma,
4TO 0OKa3aA0ch B 10 pa3 60AbIe HOPMBL. Y 6OABHBIX
Bropoi rpymnmnsl ¢ XbC npu PXBp nmokasaTtean oka-
3aAMCh B 5,5 pas Bplllle HOPMBI U IIOKA3aAH B CPeA-

HeM 3,17 ir/MA. AaAee 110 3HAYUMOCTH ITOAYYE€HHBIX
IoKa3aTeAeil 6biAa IepBasi rpymma 60apHbIx ¢ XBC
npu PKUI' 3HaueHHs KOTOPBIX 6p1AU CAEAYIOIIU-
Mu 2,14 nr/MA 1 0Ka3aAKCh TOBBIIIEHHBIMH [TOYTH
B 4 pa3. 3HaueHUe COAePKaHH I/IA-IB B CHIBOPOT-
ke kpoBH IV rpymmsr ¢ XBC npu PIep nokazaao
cpeatee 3Hadenue 0,96 rr/ma, 9T0 6BIAO IIOBbIIIE-
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HO B 2 pa3a, HO OAHAKO YKa3bIBAAO Ha CHIDKEHUeE
BBIPAOOTKH AQHHOTO IIUTOKUHA IIPY FepIieTHYeCKOM
MHPEKINH, 10 CPABHEHUIO C APYTHMU IPYTIIIAMHU.
BriBoabl. MccaepoBaHme MapKepoB BOCIIAACHHS
B CBIBOPOTKE KPOBU OOABHBIX XPOHUYECKUM O0OAEBBIM
CHHAPOMOM IIPH AOPCOIIATHSX Pa3sAMYHOIO reHe3a
IIO3BOASIIOT BBIIBUTH INPU3HAKH BOCIAAUTEABHOTO
nporecca. MccaepoBaHre HATUBHOTO pUOPUHOTreHa
B [IAA3Me KPOBHU MOXKeT ObITh BHIOpAaHO B KadecTBe
AOTIOAHUTEABHOTO OMOXHMIYECKOTO KPUTEPHSI AASL
AudPepeHIIaAABHOM AATHOCTUKH OOABHBIX C XPO-
HUYECKUM OOAEBBIM CHHAPOMOM IIPU AOPCOIATHSIX
pasanyHoro resesa. IIpu nccaepoBaHUYM KOHIJEHTpa-
tiuut CPB B cbIBOpOTKe KpOBU OOABHBIX XPOHHIECKIM
00AEBBIM CHHAPOMOM IIPH AOPCOTATHSX PA3AUIHOTO
reHes3a SIBASIETCS BBICOKOUYBCTBHTEABHBIM KOAMYE-

CTBEHHBIM METOAOM, KOTOPBII MOXKHO pacCMaTpH-
BaTh KaK AOIIOAHHUTEAbHbI AMATHOCTHYECKHUH IPH-
3HAaK B Pa3BUTUH XPOHIIECKOTO H0AEBOTO CHHAPOMA.
Taioxke CPB Mo»xHO paccMaTpuBaTh KakK IMaTOTeHeTH-
4ecKuil (paKTOp BOCIAAEHIS, TIPHUBOASIIUI K O0AH,
a Takke U Kak GaKTOP, CTUMYAUPYIOLIUI IIPOAYKITHIO
IIPOBOCIIAAUTEABHBIX IITUTOKMHOB. BbIABA€HHbIE KOH-
IIeHTPAIUU UHTEPACHKUH — 13 B CBIBOPOTKe KPOBH
YKa3bIBaAU HAa Pa3AMYHbIE ITOKA3aTEAH HAAUYHUA BOC-
ITAAMTEABHOTIO IPOLECCa, MPOBOLUPYIOIME XPOHMYe-
CKYI0 60AD. YBeAndeHIe KOHIIEHTPALINS 9HAOTEANHA- 1
B CBIBOPOTKE KPOBH HCCAEAYEMbBIX OOABHBIX MOXHO
PacCMaTpHUBATh KAK CBUAECTEABCTBO ITOBPEXACHHS SH-
AOTeAus epuPpepruIecKUX COCYAOB IIPU AOPCOIATHAX
B 3aBUCHMOCTH OT STHOAOTHHM U IIATOT€He3a, KOTOPbhIe
TaKoKe OMPEAEASIIOT U XapaKTep XPOHUYECKOM OOAML
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DERMATITIS IN CHILDREN: PREVALENCE, CLINICAL
AND ALLERGOLOGICAL CHARACTERISTICS

Abstract. To assess the prevalence, clinical and allergological characteristics of atopic dermatitis
(AD) among children.

Materials and methods. 5550 children aged 7-8 years old, living in the Tashkent region, Uz-
bekistan, took part in the study. The study included screening and clinical stages. At the screening
stage, the prevalence of AD (ISAAC questionnaire) and risk factors (additional questionnaire) were
studied. At the clinical stage, the diagnosis of AD was verified by allergists.

Results. The prevalence of AD was 10.5%. 62.3% of children had mild AD severity, 51.1% of chil-
dren were sensitized. 25 (54.3%) children are sensitized to food allergens: 15 (32.6%) — to chicken
eggs, 12 (26.08%) — to cow’s milk. Sensitization to house dust mites prevailed in all regions of the
Tashkent region. It was found that children living in Angren were significantly more likely to be sen-
sitized to house dust mites (p <0.05) compared to children living in Almalyk and Chirchik.

Conclusion. The prevalence of AD among children is 10.5%, most of the children have a mild
severity of the disease, 51.1% of children are sensitized to one or more allergens.

Keywords: atopic dermatitis, children, allergic examination, prevalence, questionnaire.
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Aoyenm xadedpor demckue 6oresru NO 1,
Tawkenmckoti meduyurckoti akademuu, Y3bexucman
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AEPMATUT Y OETEN: PACNTIPOCTPAHEHHOCTD,
KJINMHUKO-AJINNEPIOJIOFNMYECKASA XAPAKTEPUCTUKA

Ansoranus: OLeHUTb PacIPOCTPAaHEHHOCTD, KANHUKO-AAAEPIOAOTHIECKY0 XaPAKTEPUCTUKY
aTonuyeckoro pepmaruta (ATA ) cpeau peteil.

Mamepuarvt umemodor. 5550 peteit 7-8 aet, mpokuBaromux B TankeHTCKOM 00AaCTH, Y30eKIUCTaH,
IPUHSIAYM YYacTHe B HCCAeAOBaHUH. VccAepOBaHIIE BKAIOYAAO CKPHHHMHIOBBIF M KANHUIECKHIT STAIIBL.
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CKpHHHHTOBBIH TaIle U3y9aAACh PACIPOCTPAHEHHOCTb AT/ (OHPOCHI/IK ISAAC) u pakTOpbI pHCKa (a0-
TIOAHUTEABHBIN ONpocHuK ). Ha kAunudeckoM atane puarnos AT/ BepuPUIMPOBAACS AAAEPTOAOTAMH.

Pesyavmamut. PacipoctpanenHocTb ATA cocTaBuaa 10,5%. 62,3% aeTeit IMeAU ACTKYIO CTEIIEHb
Tsoxectu ATA, 51,1% aeteit 6p1au cencubuansuposansl. 25 (54,3%) AeTeit ceHCHOMANBUPOBaHbI
K mumeBbIM aasepresam: 15 (32,6%) — k kypunomy sy, 12 (26,08%) — x kopoBbemy MoA0Ky. CeH-
CHOMAM3AIS K KACIIlaM AOMAIIHET! ITBIAY IIPe0bAaAaAd BO BCeX perrnoHax TamkeHTCKOM 06AacTh.
YCTaHOBAEHO, UTO y AeTell IIPOXKUBAIOMINX AHIPeHe AOCTOBEPHO Yallje OTMEeYaAACh CEHCHOMAN3ALINS
K KAEII[AM AOMAIIHE ITHIAH ( p <0,05) mo CPaBHEHMIO C ACTHbMH NP O>XKMBAOIUX AAMaAbIKe 1 upuuke.

3axaruenue. Pacnpocrpanennocts ATA cpeau peteit — 10,5%, 60AbIIas 4aCTb AeTel UMeeT Aer-
KYIO CTelleHb TsDKeCTH 3aboaeBanms, 51,1% AeTeil CeHCMOMAM3UPOBAHbI K OAHOMY MAM HECKOABKUM

dAAEPIE€HaM.

KAroueBbIe CAOBa: aTONMYECKUH ACPMATHUT, AAAEPTOAOTHYECKOE 00CACAOBAHNE, PACTIPOCTPAHEH-

HOCTH, OIIPOCHHK.

BBepenne

baaropapss MexAyHapOAHOMY SIHMAEMHOAOIH-
4eCKOMy HcCAepAOBaHHIO «International Study of
Asthma and Allergies in Childhood> (ISAAC) xo-
POIIO U3y4YeHbI PACIPOCTPAHEHHOCTD U PpaKTOPHI pH-
CKa BO3HUKHOBeHM AT/ cpeau AeTel IIKOAbHOIO
BoapacTa. Tak, pacipocTpaHeHHOCTb ATA KOAebAeT-
CsI B 3aBUCHUMOCTH OT CTPAHBI CPEAU AeTell 6—7 AeT
or 0,7 Ao 18,4%, cpeaun aeteit 13-14 aet — ot 0,6 A0
20,5% [1-4]. ®akTopamu pucka AT/, COraacHo uc-
caepoBannio ISAAC, ABASIIOTCSI OTSITOIEHHBIN ce-
MEMHBIN aAAePIOAOTHYECKUI aHAMHE3, ITaCCUBHOE
KypeHUe, KOHTAKT C )XUBOTHBIMH U aHTUOHOTUKOTe-
panys Ha IepBoM ropy xusHu pebenxa [ S—-8]. Takum
06pa3oM, CYILIeCTBYIOT HAyYHO OOOCHOBAHHbIE AQH-
Hble 00 aNUAeMUOAOTHH AT/ CPEAH A€Tel IKOABHO-
ro BO3pacTa, B TO BpeMs KaK pacIpOCTPaHEHHOCTb
u $pakTOphl pucka AT/ cpepn AeTell AOIIKOABHOIO
BO3pacTa M3y4eHbl HEAOCTATOYHO, IIOCKOABKY MeX-
AYHApOAHBIX 3ITUAEMUOAOTUYECKIX HCCACAOBAHUIM
CpPeAH 3TOM BO3PACTHOM I'PYIIIIbI HE IIPOBOAUAOCD,
U K HACTOSILIEMy BpeMeHH OITyOANKOBAHO He 6O0Ab-
II0e KOAMYeCTBO paboT, IOCBAIIeHHBIX TOMY BO-
npocy [9-12]. OtcyTcrBre HayIHO 060CHOBAHHBIX
AQHHBIX O PacIIPOCTPaHEHHOCTH M PaKTOpax pHCKa
AT/ y AOIIKOABHHUKOB He II03BOAseT CPOPMUPOBATDH
CTpaTeruy, HalpaBA€HHbIE Ha €ro IMpOQPHAAKTUKY

B paHHeM Bo3pacTe. B craTbe mpeacTaBACHBI pe3yAb-
TaThl HICCAEAOBAHHS PaCIPOCTPAHEHHOCTH, KAUHMU-
KO-aAAePrOAOTHYECKOM XapaKTepUCTUKU U PaKToO-
poB pucka ATA cpeau aeteit 7-8 u 13-14 aer.

ITeAap nccaepoBaHMS

OLIEHUTDb PACIIPOCTPAHEHHOCTD, KAMHUKO-aAAEP-
FOAOTHYECKYIO XapaKTePUCTHKY AT/ cpear AeTeil.

MartepHnaAbl H METOABI HCCAEAOBaHHE

Hamu 65110 mpoBepeHo ankerupoBanue 5500 ae-
Tel, B Bo3pacTe 7—8 AeT u 13—14 AeT, npoxXMBarOImmUx
B IIPOMBINIACHHBIX pernoHax TamkeHTcKoi obaacTH
(Pecrybanka Ys6exucran). OCHOBaHHEM AAS TIPOBeAE-
HUSI HICCAEAOBAHUSI B TPEX perroHax TalkeHTCKO# 06-
AACTH ITOCAY>KHAO TO, 4TO B 9THUX PETHOHAX PACIIOAOXKE-
HBI HECKOABKO IIPOMBIIIACHHBIX 06bekToB. Harpumep,
B AAMaAbIKe PacIiOAAraeTCsl KPYIHbIN IPOMbIIIACH-
b1t xoaAuHT ATMK (AAMaAbIKCKH#t TOPHO-MeTaA-
AyprHdecKuii KOMOHHAT ), TAE IEPHOAMIECKH IPOCXO-
AUT BBIOpOC LiHHKa B BoAy. B Unpunke pacriosaraercs
KPYTIHbINA IpoMbIAeHHbIN X0AAMHT OO0 «Y3ued-
Tera3Mal>, KOTOPbI IIPOM3BOAUT TeXHOAOTUYECKHe
060pPYAOBAHUS AASI XUMUIECKOF IIPOMBIIIACHHOCTH,
TaM [IePUOAUIECKH IIPOUCXOAUT BBIOPOC ITAPOB XAOpa
B aTMocepy. B Anrpene pacroaaraeTcs orpacab Me-
TAAAYPIUYECKOM IIPOMBIIIACHHOCTH, TA€ IPOUCXOAUT
BBIOPOC AAIOMUHUS B ITOYBY B OOABIIIOM KOAMYECTBE.
AAsL cpaBHeHHUSI OBIAO NPOBEAEGHO AHKETHPOBAHHE
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CpeAU AeTell, IPOXKUBAIOIINX B 9KOAOTHIECKU HoAee
6aaronpusTHOM perrone TamxkenTckoi o6aactu (Ku-
6pait). Hanprmep, B AAMaAbIKe PacrioAaraeTcs Kpyr-
Hb1it TpoMbIiAeHHbIH xoAArHT ATMK (AAmasbikckumit
TrOPHO-METAAAYPTHYECKHIl KOMOUHAT), TA€ TIEPUOAH-
YeCKH IIPOUCXOAUT BBIOPOC IfHKA B BoAy. B Uupurike
PacoAaraeTcs KpyIHbIM IIPOMBIIIACHHBIA XOAAMHT
OOO «VY3nedrerasmanr», KOTOPbIA ITPOU3BOAUT
TEXHOAOTHYECKHE OOOPYAOBAaHUS AASL XUMHYECKOM
IPOMBIIIA€HHOCTH, TaM IIEPHOANYECKHU IIPOUCXOAUT
BBIOpOC ITApOB xA0pa B aTMocepy. B Anrpene pacro-
AATaeTCsl OTPACAb METAAAYPTHUYECKON IIPOMBIIIACH-
HOCTH, TA€ TIPOUCXOAUT BBIOPOC AAIOMUHUS B IIOYBY
B 6OABIIIOM KOAMYeCTBe. AASI CpaBHEHUSI OBIAO IIPO-
BEAEHO aHKeTHPOBAHHE CPEAU AeTeH, IIPOXKHUBAOIIIX
B 9KOAOTHYIECKH O0Aee OAAronpHsaTHOM perrioHe Tarm-
keHTCKOM 06AacTH (Kubpait).

HccaepoBaHme MPOBOAMAOCH B ABYX OTarax:
I — aTan BKkAIOYAA NTpOBeAeHHE aHKETUPOBAHMSA IO
AAANITUPOBAHHOM M MOAMQUIIMPOBAHHOM HaMHU
MexAyHapoaHo# aHkeTe ISAAC. CrapmekaaccHUKH
3aITOAHSIAM QaHKETHI CAMOCTOSITEABHO, 32 TTePBOKAACC-
HHKOB aHKETBI 3aITOAHSIAY poauTeAn. I Taanupys usy-
JeHHe PacpOCTPaHEeHHOCTU CUMIITOMOB AT/ B peru-
oHax TalIkeHTCKO 00AACTH, IPEATIOAATAAY IIOAYIUTb
IIOATBEPIKAEHNE HCTUHHOM PacHpOCTPAHEHHOCTH.
Hsyuenne pacnpocTpaHeHHOCTH AT/ y IIKOABHUKOB
TamkeHTCKO 00AACTH IPOBEAEHO ITyTeM CIIAOIIHOTO
OAHOMOMEHTHOTO HCCAEAOBAHUS A€TEM:

1. Aetu, npoxkusaromue B I. AHrpeH n=197

2. AeTn, mpoxxusaromue B I. AaMaabik n=201

3. Aetn, npoxxuBaromue B I. Yupuuk n=183

4. Aetu, mpoxxuatomue B . Kubpait n=20

ITocae 1 arama uccaepOBaHHSI OBIAO OTOOpaHO
581 pereit (10,5%) ¢ 6OABIIIM KOAMYECTBOM TIOAO-
JKUTEAbHbIX OTBETOB Ha BOIIPOCHI AaHKETHPOBAHUSI.

II sTam o6caepoBaHUA (KAI/IHI/IKO-(l)YHKI_II/IOHaAb-
HbIe U AAAEPTOAOTHUYECKUE UCCAEAOBAHUSL) IPOBO-
AUACS ACTSIM, KOTOPBIE AAAY TIOAOXKHTEAbHbBIE OTBETDI
Ha BOITPOCHI aHKeT.

PacrpocTpaHeHHOCTh CUMITTOMa — IpotienT (%)
HIOAOXKUTEABHO OoTBeTHBIINX (<Aa>» ) AeTeil Ha BO-
IPOC QaHKEThI OT OOIIero YHUCAA 0OCAEAOBAHHBIX.

Pe3yabTaThl HCCACAOBAHHS

M3yueHne AaHHBIX AeTell C TIOAO3peHHeM Ha aTo-
MUYeCKUN AePMATUT MTOKA3aA0, YTO Ha IOSIBACHHE
PaCIpPOCTPAaHEHHOM 3YASAIIENCS CBIIK B T€YEHHE
12 mecsaneB »xaroBaAuch 5,1% 06CA€AOBAHHBIX.
YcraHoBA€HA 3aBUCHMOCTD PacpOCTPAHEHHOCTH
AN ot BospacTa aeTer. AA BcTpevaacs B 2,2 pasa
Jale y MAAAIIMX ITKOABHHUKOB, YeM y cTapumux. [Ipu
3TOM TUIHUYHYIO AOKAAU3AITUIO CBHIITH B TIOAKOACH-
HBIX, AOKTEBBIX Cr0ax, Ha KOXe AOABDKEK, BOKPYT
IIeH, TAA3 U yluel ykasdaau 4,8% ompolleHHbIX, U3
HUX y MAaAIIMX Ha 1,1 pasa vamie, yeM y cTapmmx
IIKOABHHUKOB. ¥ 5,5% aereit AA mpoTekaa ¢ mepuo-
AAMU IIOAHOM KAMHUYECKOM PEMHUCCHUH, KOTAQ ChIIb
MCYe3aAd MMOAHOCTDIO, U OTCYTCTBOBAAU HOYHBIE
npoOy>KAeHuUs, BbI3BaHHbIe 3yAoM. Hapymienue cHa
M3-32 CHABHOTO 3yAQ pexe 1 pasa B HepeAro oTMe-
geHo y 3,0%, a yame 1 pasa—y 1,2% onpomeHHbIX

(Taba. 1).

Tabnunua 1.— PacnpocTpaHeHHOCTb CUMIMTOMOB aTOMNMYECKOro
JepmaTtmTa y LWWKOJIbHMKOB MO AaHHbIM aHKeTUpoBaHus (%)

Cumnrombl 3a60AeBaHus HlxoAp i Bcero n=581

7-8 aer (n=345) | 13-14 aer (n=236)
1 2 3 4
YacroTa ciMnTomMoB AA (HaAHume 3ypAIIericsi ChImN)
B Teuenue 6 mecanes xu3sHn 8,9 5,9 7,7
B mocaepnue 12 mecsanes 6,3 3,3 5,1
Tunmmysas AOKaAM3aIis ChIITN 4,3 5,5 4,8
IToAHOE MCYEe3HOBEHHE CHIITH 32 ITIOCAEAHHE 75 25 55
12 MecsiieB
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1 |

2 3 | 4

Hounbie cuMnTompl: (HapylieHne CHa H3-3a 3YASIIE Cs CHIIHN)

MeHee 1 HOUM HEAEAIO 3,4 2,5 3,0
1 1 60Aee HOYEI HEAEAIO 2,0 1,6 1,2
Awnaruos AA 4,3 2,9 3,7

*— p < 0,0S npu cpasHeruu mesxdy 2pynnamu

¥ 9,3% 06cAeAOBaHHDBIX A€TEl B aHAMHE3€e ObIAK
cumrToMsl AA. Cpeart HUX HaHOOABIINIT IIPOLIEHT
aeteit mposkusaau B Aurpere (5,5%) (Taba. 2). Ha
HapylleHre CHa U3-3a 3yAsIleil ChInu ykazaan 3,5%
y4alMXxcs MPOKUBAIOIUX B AHTpeHe, 4To B 1,8 pasa
Jae 110 CPAaBHEHMIO CO IIKOABHHKAMU IIPOXKUBAIO-

mumu B Aamassike u Yupunke (p <0,05). Y 5,5%
Aeteit ¢ A/, IpoXUBAOINX B AHIpeHe IIpU 0bpa-
II[eHUU B MEAULIMHCKHUE YIPeXXAEHHS ObIAY YCTAHOB-
A€HDI TaKHe AMArHO3bl, KaK 9K3eMa, HeMPOAEPMHUT.
B Aamaabike u Yupunke Takux AeTeft ObIAO MeHblIIe
(1,8uS5,5 pasa COOTBETCTBEHHO).

Tabnuua 2.—YactoTa CMMNTOMOB aTOMMYECKOro AepMaTmTa rno AaHHbIM,
MoandunumpoBaHHoro onpocHuka ISAAC B 3aBUCMMOCTU OT pernoHa,%

O61mee KoAHYECTBO AeTei n=741
IIpn3nak Anrpen AAMaAbIK Yupuuk Kubpaii
n=197 n=201 (n=183) (n=20)
Haanaue 3ypsiineit Chimm KOrpAa-An6o 7,6 6,9 4,3 1,25
Haanune 3ypsinneit coiny 3a HOCAEAHU FOA 4,5 3,9 3,2 1,8
HapymeHre HOYHOTO CHA HM3-3a 3YASIIel ChITU 3,5 1,9* 2,1* 0,6
A, AMarHOCTHPOBAHHBII KOTAQ-AMO0 5,5 2,9* 1,0* 0,6*

*— p <0,08 npu cpasrenuu mexdy epynnamu

KoAnuecTBO AeTell ¢ AeTKUM, CpeAHETSDKEABIM
U TSOKeAbIM TedeHueM ATA 65180 — 131 (66,49%),
63 (31,9%) u 3 (1,52%) pe6enok cOOTBETCTBEHHO

B Anrpene (aba. 3). IIpeo6aapanne Aerkoii cTereHu
TsDKeCTH AT/\ OTMeYeHO BO BCeX pernoHax TamkeHT-
CKO¥1 06AaCTH.

Tabnuua 3.— CteneHb TsxxkecTn ATy aetein TalwkeHTCkom o6nacTtu

Crenenb TskecTn | Aurpen n=197 | Aamaabik n=201 | Yapunk (n=183) | Kubpaii(n=20) | p

Aerxas 131(66,49) 156(77,6) 155(84,6) 18(90) > 0,05
Cpepnsis 63(31,9) 44(21,8) 28(15,3) 2(10) > 0,05
Tsxeras 3(1,52) 1(0,49) - — > 0,05

ITpumeuanue: docmosepHocmv pasaunuti onpedessAacs Mexcdy pecuoHamu

U3z 90 aereit 46(51,1%) 6bIAM CeHCHOHAU3H-
POBaHbI K OAHOMY HAM OOA€e aAAepreHaM, M3 HHUX
32(71,1%) Mmonocencubuausuposanbi u 14(30,4%)
HOAMCeHCHOnAM3UpOBaHbL. Hamu ycTaHOBA€HO, 4TO
HamboAee 9acTo AeTu ¢ ATA CEeHCHOUAU3UPOBAHBI
K KAemaM poManrHer meiau (40,0%; 13,3%; 26,6%),
mepcru xomxku (13,3%; 20,0%; 6,6%) u cobaku —
(20,0%; 13,3%; 13,3%) (Taba. 4). CencubuAM3arms

K KA€II[aM AOMAIIIHEH ITBIAY IIPe0OAaAaAA BO BCEX pe-

TMOHAX. YCTAHOBAEHO, YTO Y A€Tel IPOKUBAIOIINX
AHrpeHe AOCTOBEPHO 4allle OTMEYaAACh CeHCHOH-
AMBAIHS K KAEIlaM AOMAIITHEH IThIAU (p <0,05) 1o
CPaBHEHHIO C ACTbMH IPOXXMBAIOMUX AAMaABIKe
u Yupunxke.

Y 25 (54,3%) aeTeit BbIABACHA CEHCHOMAM3AIIHS
K numesbiM asseprenam: y 15(32,6%) — k xypu-
Homy siinry, y 12(26,08%) — K KOPOBbEMY MOAOKY,
y 6(13,04%) — x mmenwurie u y 4(8,6) — x pribe.
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Tabnuua 4.— CeHcnounusaums npn AT, y neten

Aasepren | Anrpen (n=15) | Aamaabik (n=15) | Ynpunx (n=15) | p
HNHrassmunoHHbIe
Kaemy pomaiHeit mbiau 6 (40,0) 2(13,3) 4(26,6) <0,05
Dermatophagoides pteronyssinus 4(26,6) 3(20,0) 2(13,3) >0,05
Dermatophagoides farinae 3(20,0) 3(20,0) 1(6,6) >0,05
IlepcTh KOLIKM 2(13,3) 3(20,0) 1(6,6) >0,05
Illepcth cobaku 3(20,0) 2(13,3) 2(13,3) >0,05
ITbiabITa 6€pessl 1(6,6) 2(13,3) 1(6,6) >0,05
CMech AYTOBBIX TPaB 4(26,6) 3(20,0) 5(33,3) <0,05
TTbIABIA TOABIHE 2 (13,3) 1(6,6) 3(20,0) <0,05
ITumesbie
KopoBbe MOAOKO 5(333) 3 (40,0) 4(26,6) >0,05
Kypunoe sitrio 6 (40,0) 4 (26,6) 5(33,3) >0,05
[Mmenwra 3(20,0) 1(6,6) 2(133) >0,05
Pri6a 3(20,0) 1(6,6) — >0,05

Ipumenanue: docmosepHocmb passuduii onpedessraco mexoy peeuoHamu

CoraacHO pe3yAbTaTaM HAIIEIO MCCAEAOBAHMSI,  AAAEPTHUYECKHIM 3a00AEBAHUAM CEMEIHbIN AaHAMHE3
51,1% peteit ¢ ATA uMeAU CeHCHOHAM3AIUIO K 0A-  (62,5%), maccuBHOe KypeHue (34,1%) u HapyIIeHUs
HOMY MAM 60Aee MHTAASIIMOHHBIM M/ MAM MIUIIEBbIM  MMTAHHUS HA IEPBOM ropy xush (21,7%) moBbimaroT
aarepreHaM. MbI yCTaHOBUAY, YTO OTATOIIEHHBIN IO PUCK Pa3BUTHS AT/\ B IIKOABHOM BO3pacTe.
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Abstract. In situ systems are one of the most promising modern delivery systems. Their use in

clinical practice can solve the problems of patient compliance, as well as increase the bioavailability

of active ingredients, However, the global scientific community needs to make efforts to solve the key

problems that stop the development of the technology of these targeted delivery systems.

Keywords: in situ systems, in situ gelling, implants, drug design, target delivery system.

Introduction. According to an analysis of the
database of medical publications PubMed [1-5], in
situ systems are one of the most dynamically devel-
oping area in drug design. In situ systems show high
potential and clear advantages over classical drugs
in in vitro, in silico and in vivo trials [2; 3]. However,
the number of registered and industrially produced
drugs based on them is still insignificant [4; S].

Despite sufficient accumulated clinical experience,
drug design in situ systems remains more scientifically
oriented and often does not go beyond scaling.

More and more in situ systems with proven ef-
ficacy are registered as medical devices and cosmet-
ics, which no longer allows them to be considered
as targeted drug delivery systems. In order to form
a strategy for solving this problem, it is necessary to
determine the causes of this phenomenon.

The purpose of this work is to consider the main
problems both in the field of pharmaceutical devel-
opment and the introduction of in situ systems into

clinical practice and the industrial production of
drugs based on them.

The first reason is the conservatism in the con-
sumer preferences of patients in terms of medicines
and the relative freedom for perfumes and cosmet-
ics. Patient confidence in medications and routes of
administration that have been marketed for years,
despite obvious shortcomings, is a major reason for
the slow pace of innovation in treatment regimens.

One such example is the use of eye drops in oph-
thalmic practice. Despite the fact that dozens of stud-
ies have shown the problems associated with the use
of eye drops, this dosage form continues to be the
most popular and widely used in ophthalmology.

When a patient instills eye drops, a high percent-
age of errors are allowed, which lead to a significant
loss of dose, and, accordingly, can lead to ineffec-
tiveness of the therapy. Using classic eye dropper
bottles, the risks of cross-microbial contamination
are increased (by some researchers, these risks are
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estimated as comparable or even greater compared
to applying the drug by a patient with a finger — as
for contact lenses, eye films, gels, etc.). Leakage of
eye drops from the lacrimal sac occurs even when in-
stilled by medical personnel. the dose of eye drops is
measured using the dropper of the package, which in
itself cannot provide absolute accuracy. dosing accu-
racy for such dosage forms is extremely conditional.

At the same time, in the form of eye drops, not
only drugs are produced that have a local effect on
the cornea — for example, containing hyaluronic acid
or carbomer - for the treatment of dry eye syndrome,
but also drugs containing active ingredients with a
pronounced pharmacological effect — adrenoblock-
ers, adrenomimetics, M-anticholinergics and others,
for which dosing accuracy will be the property that
determines the effectiveness of pharmacotherapy.

An alternative to classic eye drops are in situ
ophthalmic systems — with a reduced risk of leak-
age, a prolonged effect, which reduces both the
frequency of use and the likelihood of errors with
each instillation. However, despite all the signifi-
cant advantages, such systems not only have not
yet replaced the classic eye drops in treatment regi-
mens, but are also present on the pharmaceutical
market in extremely limited quantities.

The solution to this problem may be to conduct
international campaigns to educate patients in the
field of in situ systems — to increase their level of
awareness and the possibility of choosing alternative
effective treatments.

In the sphere of perfumery and cosmetic prod-
ucts, unlike most dosage forms, consumer awareness
of the benefits of new systems is carried out through
well-established marketing strategies. On the one
hand, this explains the reason for the registration of
some targeted in situ delivery systems as cosmetics.

Medical devices are mainly intended for ma-
nipulation by medical personnel. Since the global
practice includes a streamlined process of continu-
ous education of doctors and medical personnel,
informing about new effective targeted delivery sys-

tems that would not only increase the effectiveness
of therapy and patient adherence, but also facilitate
medical manipulations, occurs quite quickly and in a
timely manner. The publication of a large number of
review articles intended for professionals in this field,
the holding of thematic conferences and congresses,
trainings, master classes and webinars, contributes to
the fact that doctors and medical staff demonstrate a
much greater commitment to the use of new delivery
systems in therapy than patients.

The main reason hindering the introduction of in
situ systems into clinical practice is the insufficiency
of the regulatory framework for registration and
standardization of such drugs.

Itis obvious that registration of such systems only
in the initial or final form (“before” or “after” the phase
transition) is an incorrect approach, leading to the ap-
pearance on the market of ineffective or low-quality
drugs that discredit delivery systems in general.

Standardization of in situ systems should be a
two-step process, and include both traditional quality
measures related to the aggregate state of the system
or route of administration (e.g,, viscosity, pH, iso-
osmoticity) and specific quality indicators that are
important to control during the screening step (e.g.,
time film formation, strength of the gel structure, mu-
coadhesion, film elasticity, gas permeability, etc.). the
phase transition process is separately standardized and
studied depending on the factors initiating it. Thus,
for thermoreversible systems, the most important
parameter of the phase transition is the temperature
of gelation, for ion-selective polymers, the ionic com-
position, etc. These characteristics help the researcher
to predict the targeting of the in vivo delivery system
even at the drug design level. The study of the parame-
ters that determine the phase transition is complicated
by the actual lack of simple and accessible validated
models. Most researchers still use in vivo and ex vivo
methods that cannot be sufficiently reproducible and
experimentally controlled. As an alternative, biorele-
vant in vitro reproducible models should be proposed,
but the modern scientific community is just beginning
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to deal with the issues of their construction. Models of
the vitreous body have been developed to assess the
phase transition and the formation of in situ implants,
the nasal cavity — to develop intranasal in situ gels, but
their implementation in drug design and validation is
still a matter for future research.

There are certain prospects for the introduction
of modern 3D printing technologies for modeling in
vitro systems. This method would provide standard
models commercially available to many research
laboratories — and would facilitate harmonization of
in situ system evaluation parameters.

The third, but no less important problem among
others, limiting the introduction of in situ systems
into production, is the stability of the above indi-
cators. Thus, recent studies have shown that some
thermoreversible matrices based on poloxamer 407,
which provide a phase transition during develop-
ment in an acceptable temperature range, lose this
property during long-term storage, due to which
the gelation temperature drops to room values that

do not correspond to the tasks research. To stabi-
lize this parameter, various technological methods
can be proposed, in particular, in recent studies, the
range of excipients introduced into the composition
of thermoreversing matrices that stabilize the phase
transition temperature has been determined.

However, this circumstance indicates the need
to fix at the regulatory level, to conduct long-term
technological tests for the developed systems, since
the complexity and sensitivity of the phase tran-
sition parameters can often make them unstable,
ineflicient and reduce or even completely eliminate
their targeting.

Conclusion. In situ systems are one of the most
promising modern delivery systems. Their use in
clinical practice can solve the problems of patient
compliance, as well as increase the bioavailability
of active ingredients, However, the global scientific
community needs to make efforts to solve the key
problems that stop the development of the technol-
ogy of these targeted delivery systems.
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REPURPOSING OF KNOWN DRUGS AS POTENTIAL
THERAPEUTICS FOR CANCER IMMUNOTHERAPY
FOR PATIENTS WITH SOLID TUMORS

Abstract. For several decades treatment of advanced cancer has been challenged by lack of reli-
able therapeutic options. Patients with metastatic tumors that were not surgically resectable had to
depend on chemotherapy, which is commonly associated with severe adverse events as well as high
rates of relapse. As the understanding of immune system and immune surveillance grew, the idea of
utilizing immune cells to eliminate cancer gained significance and various strategies to activate im-
mune response were developed.

Tumor cells form immune escape and subsequently obtain unlimited proliferation ability due
to the abnormal immune surveillance mediated by immune checkpoints. Negative immune check-
points, such as programmed cell death protein 1 (PD-1), are regulators of human immune system
that downregulate T-cell activation and hinder the ability of the immune system to attack cancer cells.
FDA-approved monoclonal antibodies (mAbs) against negative immune checkpoints have revealed
remarkable clinical success in different malignancies. However, there are currently no small molecules
clinically approved based on targeting immune checkpoints. The aim of this project is to identify
FDA-approved drugs that can be potentially used to target immune checkpoints and inhibit their
function. The approach will be based on a computational study by investigating the ability of alibrary
of known drugs to interact with the crystal structure of PD-1. This work would potentially enable the
development of small molecules for early cancer diagnosis and personalized cancer immunotherapy.

Keywords: Immune Checkpoints, PD-1/PD-L1, Target, Small Molecule Inhibitors, Cancer Im-
munotherapy.

1. Introduction [2]. Upregulated PD-L1 prevents excessive activation

Immune checkpoint molecules work as pro-
tective factors for the body’s immune system [1].
However, when immune checkpoint molecules are
overexpressed or overactivated, immune function is
inhibited. The PD-1/PD-L1 signaling pathway was
discovered relatively early. In the tumor microenvi-
ronment, activated T cells express high levels of PD-1

of T cells, maintains the immune system’s tolerance
to self-antigens, and reduces the immune response
against the surrounding normal tissue after combin-
ing with PD-1 on T cells via protein—protein interac-
tions. Therefore, blocking the interaction of PD-1 and
PD-L1 can reverse immunosuppressive conditions
and improve the killing of tumor cells by the body’s
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immune cells. In recent years, anti-PD-L1 monoclonal
antibodies have shown positive responses in clinical
trials for a variety of malignancies, including mela-
noma, metastatic non-small-cell lung cancer, bladder
cancer, and skin Merkel cell carcinoma [3; 4].

However, antibody drugs are associated with sev-
eral disadvantage, such as immunogenicity issues and
the poor permeability of tumor tissues, which lead to
the overall low response rate of PD-1/ PD-L1 antibody
drugs [S]. Tumor cells continually activate the PD-1/
PD-L1 signaling pathway by overexpressing PD-L1
to trigger multiple immune suppression mechanisms.
From this perspective, this binding can also be inter-
rupted by inhibiting the expression of PD-L1 or pro-
moting its degradation. Increasing research is devoted
to intervening in the PD-1/PD-L1 signaling pathway
by applying small molecule compounds such as pep-
tides and peptidomimetics to address this problem.
Currently, these small molecular compounds are in
the preclinical research stage. However, in some cases,
malignant cells prohibit immune responses against tu-
mors by upregulating immunosuppressive molecules
or downregulating immune-activated molecules,
thereby achieving immune escape and immortaliza-
tion [6; 7]. PD-1/PD-L1 has been the most studied
negative regulatory immune checkpoint-related axis
in recent years and plays a prominent role in tumor
immune escape [8; 9].

The purpose of my research paper is to focus on
identifying FDA-approved drugs that can be potential-
ly used to target immune checkpoints and inhibit their
function. It would serve as starting points to designing
more efficient inhibitors. The approach will be based
on a computational study by investigating the ability
of alibrary of known drugs to interact with the crystal
structure of PD-1. This work would potentially enable
the development of small molecules for early cancer
diagnosis and personalized cancer immunotherapy.

2. Literature Review

For several decades treatment of advanced cancer
has been challenged by lack of reliable therapeutic
options. Patients with metastatic tumors that were

not surgically resectable had to depend on chemo-
therapy, which is commonly associated with severe
adverse events as well as high rates of relapse. As
the understanding of immune system and immune
surveillance grew, the idea of utilizing immune cells
to eliminate cancer gained significance and various
strategies to activate immune response were devel-
oped [10; 11; 12]. However, the first generation of
immunotherapies were limited by low response rates
and high incidence of serious adverse events [13].
The search for dependable targets for the modula-
tion of immune responses led to the discovery of
checkpoints of T-cell activation and development
of monoclonal antibodies targeting the checkpoints
[14-20]. The impact of CTLA-4 and PD-1 block-
ers on cancer research and their success in cancer
treatment is acknowledged by researchers as well as
clinicians worldwide and rightfully the Nobel Prize
in Physiology or Medicine for 2018 was awarded
to Professor James Allison, MD Anderson Cancer
Center, USA and Professor Tasuku Honjo, Kyoto
University, Japan for their research on CTLA-4 and
PD-1 respectively [21; 22].

For T cells, several regulatory mechanisms are
induced during initial antigen-mediated activation,
which involves peptide-MHC engagement of the T
cell receptor (TCR) and positive costimulatory sig-
nals such as interactions between CD28 on T cells
and CD80 and/or CD86 on antigen-presenting cells
(APCs). Early during the activation process, nega-
tive regulators are induced to counteract the activa-
tion programme. Cytotoxic T lymphocyte antigen
4 (CTLA4) is one of the first negative regulators
to be induced, and it directly competes with CD28
for the ligands CD80 and CD86. Programmed cell
death protein 1 (PD1) is also expressed during T cell
activation and counters positive signals through the
TCR and CD28 by engaging its ligands programmed
cell death 1ligand 1 (PDL1) and/or PDL2 (referred
to collectively here as PD1 ligands) [23-26]. These
‘coinhibitory’ receptors function as breaks for the
adaptive immune response, serving as immune
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checkpoints that effector T cells must pass in order
to exert their full functions.

3. Methodology

3.1 Availability of PD-1 Binding Sites

In the first experiment, Geometric method was
used to determine available binding sites of PD-1.
The website https://proteins.plus/ was used to
determine all the binding sites of PD-1. The PDB
code of PD-1, which is “3RRQ,” was entered into the
“PDB-code” section. Then, “Go!” was pressed, lead-
ing to the “ProteinsPlus - Structure-Based Modeling
Support Server,” which displayed an PD-1 model on
the left and a list of options on the right. In the list
of options to the right, “DoGSiteScorer Binding site
detection” was selected. “DoGSiteScorer” was then
selected and a list of options for settings appeared.
The settings were set to as follows: for the “Analy-
sis detail” section, “Pocket(s)” was chosen; for the
“Binding site prediction granularity” section, “and
druggability” was chosen; for the “Ligands” section,
it was left blank; for the “Chain” section, “A” was cho-
sen. After that, “calculate” was selected.

3.2 Virtual Screening of Potential Inhibitors of
PD-1

In the second experiment, virtual screening was
used to narrow to a smaller number of compounds
that can potentially bind and inhibit PD-1. Virtual
screening was based on pharmacophore maps, which
are a presentation of a map of the interactions be-
tween two compounds. First, http://pocketquery.
csb.pitt.edu/ was used to determine the strength of
the interaction between the compound tested and
PD-1. After landing on the Pocket Query web page,
“Search” was clicked and then “3BIK” was put into
the “ID” section. The computer key “Enter” was
clicked, yielding a list of clusters. For each cluster,
the “export” button was clicked and then the “send
to ZincPharmer” button was clicked. After landing in
ZincPharmer for each cluster, the “Viewer” tab was
clicked and then the “Receptor Residues” was made
invisible. After that, the “Pharmacophore” tab was
selected. Within the “Pharmacophore” tab, different

cluster groups were enabled and/or disabled, then
the “submit query” button was selected to yield the
number of hits found.

3.3 Evaluation of Selected Compounds Binding
to PD-1

In the third experiment, the molecular dock-
ing approach can identify the degree of binding of
each of the compounds from PocketQuery to PD-1.
http://www.swissdock.ch/docking# was used to
perform this procedure. On the SwissDock website,
there are three sections to be filled: Target Selection,
Ligand Selection and Description. For the “Target
Selection” section, “upload file (max SMB)” was se-
lected. Then, the PDB file, the PDB code for PD-1
was uploaded to SwissDock. For the “Ligand Selec-
tion” section, the ZINC code for each compound
was inputted into the text box. Then, yielding a new
page containing all the ZINC AC hits found. The
ligand that corresponded to the ZINC code was se-
lected, and then the “Dock 1 selected ligand” button
was clicked. Finally, in the “Description” section, the
ZINC code for each compound was entered under
the “Job Name (required)” section. Then, an E-mail
address was inputted under the “E-mail address (op-
tional)” section. “Start Docking” was selected. After
a few hours, messages containing the link to each
output of SwissDock were sent to the inputted E-
mail address.

3.4 Identification of the Best Compound as In-
hibitor of PD-1

In the fourth experiment, SwissADME was used
to evaluate how five of the selected compounds based
on the most negative AG fared with Lipinski’s rule.
To start, http://www.swissadme.ch/ was inputted
into the search engine. Then, the SMILES code for
each of the selected compounds is entered into the
“Enter a list of SMILES here” section. Finally, “Run!”
was clicked. Then, a detailed report about each com-
pound was generated. The molecular weight, num-
ber of H-bond acceptors, number of H-bond donors,
and Log P (LogP) were recorded to determine if
any aspect of Lipinski’s Rule of Five is violated.
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4. Results and Discussion

4.1 Availability of PD-1 Binding Sites

In the first experiment, three methods were used
to determine the available binding sites for PD-1. It
would ensure that PD-1 has binding sites for iden-
tified inhibitors to bind. The Geometric method
determines the binding sites based on the size and
shape of PD-1. The website https://proteins.plus/
was used because it incorporates the Geometric
method when determining the binding sites to PD-1.
Fig. 1 shows the binding sites of PD-1 determined
using the Geometric method, and Table 1 shows the
surface area and volume of binding sites.

Figure 1. The binding sites of PD-1 determined
using the Geometric method

Table 1. — The Surface Area and Volume of Binding Sites Determined by the Geometric Method

Name of binding site Displayed color Surface area(A?) Volume (A?)
P O 593.78 238.78
P 1 @ 319.8 209.79
P2 326.88 153.92
P 3 329.38 127.74

From these results, there are 4 available bind-
ing sites. It is notable that the binding site with the
greatest surface area and volume is P_0, which has
a surface area of 593.75A2 and a volume of 238.78
A, The binding site with the smallest surface area
is P_1, with 319.8A2 The binding site with the
smallest volume is P_3, with 127.74A%. From the
experimental results, we can conclude that PD-1
has numerous binding sites. It means that there are
likely many opportunities to inhibit this protein,
be it competitively or noncompetitively. However,
there are only a very limited amount of inhibitors
approved by the FDA.

4.2 Virtual Screening of Potential Inhibitors of
PD-1

In the second experiment, http://pocketquery.
csb.pitt.edu/ was first used to show the strength of the
interaction between the antibody and PD-1, and that
strength is represented by a score. PocketQuery deter-

mines the strength of interaction by virtual screening
and matching the compounds that may bind to PD-1
through pharmacophore maps. A pharmacophore
map is a 3D representation of features that are critical
for a ligand to interact with the target receptor of a
specific binding site. The strongest interaction has a
score of 1, with decreasing strengths leading to lower
scores. Virtual screening was completed and ten clus-
ters of chain A with the highest scores were selected.
The scores, along with the models, amino acids, and
sizes are showcased in (Table 2).

Table 2 shows that the first Chain A, consisting
of TYR123 and ARG 125, has the highest score
of 0.81099. This indicates the antibody and PD-1
have the strongest interaction. In comparison, the
last Chain A consisting of GLUSS8, ARG 113, MET
115, TYR123 and ARG 125 has the lowest score
of 0.680281. This indicates the antibody and PD-1
have the weakest interaction.
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Table 2.— The Results of Virtual Screening of Potential Inhibitors of PD-1

Chain

Size

Amino Acid

Score

2

3

4

TYR123
ARG 125

0.81099

ARG 113
MET 1158
TYRI123
ARG 125

0.740154

ARG 113
MET 115
TYR123
LYS124
ARG 125

0.722176

ARG 113
TYR123
ARG 125

0.705746

ARG 113
MET 1158
ARG 125

0.705299

>

ARG 113
MET 1158
ASP 122
TYR123
LYS124
ARG 12§

0.701324

ARG 12§

0.693793

GLUSS
ARG 113
MET 1158
TYR123
ARG 125

0.680281
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1 2 3

ARG 113
TYRI23
LYS124

ARG 12§

0.677142

L

GLUSS8
ARG 113
MET 115
TYR123

LYS124
ARG 12§

0.667507

Al

Each cluster will now be focused on individually
to determine the hits that have the lowest RMSD
scores, which indicate the hit that has the greatest
overlap with the binding site of PD-1. The results are

displayed in the table below. The structure in black
represents the paired compound while the structure
in gray represents the cluster. Table 3 shows each
compound’s RMSD score, name of hit, and model.

Table 3.— The RMSD Scores and the Model of 30 Selected Hits

Cluster Score + Model Name of Hit RMSD Score Model
1 2 3 4
ZINC16267039 0.409
0.81099
ZINC71788370 0.425
ZINC35326858 0.447
0.740154 ZINCO02101516 0.183
é \
: ZINC02101503 0.184
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1 2 3
ZINC02101649 0.188
ZINC02101516 0.183

0.722176
Q ZINC02101503 0.184

)T
ZINC02101649 0.188
ZINCA40967643 0.189

0.705746
) ZINCA40967646 0.190
ZINCA40967640 0.190
ZINC20762311 0.029

0.705299
3/ { ZINC20761644 0.029
ZINC20762875 0.033
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1 2 3
ZINC02101516 0.183

0.701324
ZINC02101503 0.184
ZINC02101649 0.188
ZINC17020760 0.332

0.693793
ZINC04899739 0.335
ZINC13541443 0.358
ZINC02101516 0.183

0.680281
@ { ZINC02101503 0.184
ZINC02101649 0.188
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1 2 3

ZINC40967643 0.189

0.677142
ZINC40967646 0.190
ZINC40967640 0.190
ZINCO02101516 0.183

0.667507
ZINC02101503 0.184
ZINC02101649 0.188 2

According to Table 3, the hits ZINC20762311
and ZINC20761644 from the cluster with a score
of 0.705299 both have the lowest RMSD scores
of 0.029. This represents an almost perfect overlap
between the binding site and the hits. In contrast, the
hit ZINC35326858 from the cluster with a score of
0.81099 has the highest RMSD score of 0.447. This
means that the overlap is the least identical between
the hit and PD-1.

4.3 Evaluation of Selected Compounds Binding
to PD-1

In the third experiment, the SwissDock server
(http://www.swissdock.ch/docking#)
incorporated to determine which of the 15 identified

‘was

compounds is best able to bind to PD-1. SwissDock
takes each of the 15 compounds and PD-1 and allows
them to freely interact with each other. From this,
SwissDock identifies the degree of interaction in all
available binding sites. The output that SwissDock
provides is the number of clusters, which indicates
the number of binding sites; the number of elements,
which indicates the number of positions the
compound can interact with a specific binding site;
the Full Fitness and Gibbs Free Energy (AG), which
both quantify the favorability of the interaction.
AG will be focused on instead of Full Fitness as it is
more universally used by the scientific community.
A more negative AG indicates a more favorable
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interaction between the compound and PD-1. The  models and estimated AG values for the 15 selected
results gathered are displayed in Table 4. It shows the ~ compounds.

Table 4.— Models and Estimated AG values for the 18 Selected Compounds

ZINCID Number of Clusters | Estimated AG(kcal/mol) Model
1 2 3 4
ZINC16267039 31 -5.93
ZINC71788370 29 -5.45
ZINC35326858 30 -5.55
ZINCO02101516 32 -6.36
ZINC02101503 33 -6.21
ZINC02101649 33 -5.44
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1 2 3
ZINC40967643 33 -6.43
ZINC40967646 31 -5.88
ZINC40967640 30 -6.14
ZINC20762311 31 -6.58
ZINC20761644 32 -6.94
ZINC20762875 31 -6.67
ZINC17020760 36 -6.18
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1 2 3
ZINC04899739 30 -6.39
ZINC13541443 31 -6.02

From the results, the compound named
ZINC20761644 has the most negative estimated AG
of —-6.94 kcal /mol. This suggests that ZINC20761644
binds to PD-1 the most favorably. The compound
named ZINC02101649 has the lowest estimated AG
of —5.44 kcal /mol. This suggests that ZINC02101649
binds to PD-1 the least favorably. From this, we can
conclude that we do have compounds that are capable
of binding to PD-1 and the most promising prospect
is ZINC20761644. Furthermore, the range of clusters
between the 15 compounds is 29 to 36.

4.4 Identification of the Best Compound as In-
hibitor of PD-1

From the previous experiment, each compounds’
affinity to the binding site of PD-1 was quantified us-
ing AG. From the results, the five compounds with
the most negative AG are selected for the last experi-
ment because they bind to PD-1 the best. In this ex-

periment, each compound’s adherence to Lipinski’s
Rule of Five will be evaluated to determine the best
compound to bind to PD-1. Lipinski’s Rule of Five
is used to evaluate a drug’s viability in terms of ab-
sorption and permeation. The four requirements of
Lipinski’s Rule of Five are as follows: no more than five
hydrogen bond donors, no more than ten hydrogen
bond acceptors, calculated LogP of no greater than
five and molecular mass of fewer than 500 daltons.
Specifically, LogP determines the range of aqueous
character and the lipid character, with a score having a
positive relationship with the former and a negative re-
lationship with the latter. Each compound is screened
in the SwissADME server, which generates all the data
needed to determine the conformity to Lipinski’s Rule
of Five. In Table S, each component of Lipinski’s Rule
of Five is quantified by SwissADME and the confor-
mity to Lipinski’s Rule of Five is determined.

Table 5.- Analysis of Five Selected Compounds by SwissADME

ZINC Code Molecular Number of H- | Numberof H- | LogP ﬁ;?i:;:’lslg:l(;
weight (g/mol) | bond Acceptors | bond Donors | (iLOGP) of Five
ZINC20761644 492.61 N) 2 4.89 Yes
ZINC20762875 462.58 4 2 4.68 Yes
ZINC20762311 492.61 4 1 2.80 Yes
ZINC40967643 497.52 7 0 2.83 Yes
ZINC04899739 272.32 3 4 0.36 Yes
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According to table S, all five compounds adhere to
Lipinski’s Rule of Five. In this case, logically, the com-
pound with the most negative estimated AG would
serve as the best inhibitor for PD-1 because it has most
favorable interactions with PD-1. The compound that
would be the best inhibitor for PD-1. Therefore, it is
ZINC20761644, and it has a AG of —6.94 kcal/mol.

S. Conclusion

In this research paper, the purpose was to identify
new inhibitors of PD-1 that would serve as starting
points to making more efficient inhibitors. These
inhibitors would serve as therapeutics to prevent or
cure cancer. The approach used was a series of com-
putational studies. First, three methods were used
to determine if there are sufficient binding sites for
compounds to bind and inhibit PD-1. Then, a list
of inhibitors was gathered through virtual screen-
ing in the PocketQuery and ZINCPharmer servers.
Finally, the compound that would serve best as the
inhibitor to PD-1 on the basis of energy of interac-
tion and adherence to Lipinski’s Rule was identified
using SwissDock and SwissADME servers. The out-
come from this computational study is a compound

known as ZINC20761644. From all the compounds
favorable interactions with PD-1. Furthermore,
ZINC20761644 satisfies Lipinski’s Rule of Five,
screened, ZINC20761644 has the most negative AG
of — 6.94 kcal/mol, indicating that it has the most
signifying that it has the chemical and physical prop-
erties for it to serve as a therapeutic for human use.

The next step of this project is to test
ZINC20761644 in a laboratory environment. Due
to the COVID-19 pandemic, physical testing was not
possible. However, physical testing is nevertheless an
important part of validating the results obtained in
this previous series of experiments as well as to fur-
ther assess ZINC20761644 as a viable therapeutic
for human use.
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PHARMACOECONOMICS AND THE PATIENTS’
COMPLIANCE AS AN ESSENTIAL PART OF SUCCESSFUL
THERAPY OF IRON DEFICIENCY ANEMIA

Abstract. This article is devoted to pharmacoeconomics and patients’ compliance to the therapy

ofiron deficiency anemia. These directions are relatively youngin science and their importance often

remains underestimated by most specialists. Pharmacoeconomics’ main goal is to determine the most

optimal medicine for treating the disease’s cost-effectiveness ratio. Therefore, this review presents

the main facts that determine the therapeutic efficacy of specific iron preparations and their clinical

and economic analysis results. It also provides the statistical and theoretical substantiation of the

significance of research and control of patients’ compliance in the treatment of iron deficiency anemia.

Keywords: compliance; iron deficiency anemia; pharmacoeconomics; iron preparations.

Introduction

Iron deficiency is the most common form in the
world of microelement deficiencies. Iron deficiency
ranks first among the 38 most common human diseas-
es, affecting more than 3 billion people on Earth [1;
2]. This is the only form of micronutrient deficiency
present in both developing and developed countries
[3]. The clinically pronounced form of iron deficiency
in the body is iron deficiency anemia (IDA).

IDA is a polyethyologic disease, the occurrence
of which is associated with iron deficiency in the
body due to violation of its intake, absorption or in-
creased losses, characterized by microcytosis and hy-
pochrome anemia [4]. Treatment of IDA with iron
compounds (IC) is a complex and multifaceted field
that requires knowledge of several nuances that must
be taken into account when prescribing and moni-
toring therapy to achieve the optimal clinical effect.

Clinical efficacy of IC

Practice shows that the most common causes of
ineftective treatment of IDA IC are the use of too low

doses of the drug, short duration of therapy, impaired
absorption, and treatment of chronic posthemor-
rhagic anemia without elimination of the source of
blood loss [S]. Moreover, if the last two factors do
not depend on the drug used, the rest are primarily
determined by the drug’s characteristics.

Asarule, the doctor chooses IC for the prescrip-
tion to the patient, considering his own experience,
information about the medicine, obtained at train-
ing cycles or exhibitions, from medical journals or
the Internet, as well as material capabilities of the
patient, that s, the possibility of purchasing the med-
icine for the entire course of treatment.

For many years, IDA therapy has included diva-
lent iron drugs, mainly in iron sulfate. Iron sulfate
preparations were considered the “gold standard”
of IDA therapy, as they have the highest absorption
capacity [6]. In this regard, it is no coincidence that
most salt ICs have this very active substance on their
basis. Gluconate, chloride and iron fumarate have a
less pronounced ability to absorb [S; 7].
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However, the world experience in the treatment
of IDA has shown that the use of divalent iron prepa-
rations in doses of 5-8 mg/kg of body weight per day
leads to the development of side effects of IDA in the
majority of patients, which may be the basis for drug
withdrawal, dose reduction and treatment breaks
[3,4]. In this connection, a trend to change IC with
a divalent gland to less toxic IC with the trivalent
gland has started to be observed in the world today
[8]. The appearance of ICs based on the hydroxide
polymaltose complex (HPC) has forced specialists
to change the tactics and plan of IDA therapy.

Distinctive properties of IC with trivalent iron
are high molecular weight, presence of trivalent iron
hydroxide nucleus consisting of 260 atoms, high iron
content in the nucleus (about 27%), and the presence
of polymaltic shell instead of protein [7; 8]. These
characteristics make the iron in these preparations
very similar in structure and valence to the natural
iron compound molecule in the body - serum ferritin.

In general, randomized studies on the side ef-
fects of IDA treatment with IC (II) and IC (III)
have shown their equal effectiveness in the less pro-
nounced toxicity of the latter for the GIT [7; 8; 9].

Pharmacoeconomic issues in the treatment
of IDA

A global health problem in most countries, re-
gardless of their political and economic situation, is
the need to continuously increase spending to pro-
vide health care to the population. This phenom-
enon has its peculiarities for the health care system
in different countries. The main reasons for the cost
increase in the health care system are socio-demo-
graphic, economic and medical factors [10].

One of the problems of domestic health care,
which is the main prerequisite for the development
of pharmacoeconomics, is generic drugs. The deter-
mining factor in this problem is precisely the cost
and effectiveness of drugs. The economic factor is
the leading one for the majority of the population.
Among a wide range of drugs, including IC, the least
affordable are original drugs, while their generics are

cheaper because of the lower cost of their creation
and clinical trials. However, manufacturers of these
generics often extrapolate data on the original drugs’
efficacy, which is not always justified [10; 11].

Clinical and economic analyses are the solu-
tion to these problems because they are based on
evidence-based medicine and comparative clinical
trials. The data obtained with their help allows us to
assess the importance of drugs for reasonable health
care and determine the cost of additional benefits
they possess [9; 12].

First of all, the results of clinical and economic stud-
ies should be addressed to practicing doctors and their
patients. In this case, the pharmaco-economic analysis
data will allow choosing the optimal cost/efficiency
ratio scheme of medication treatment, conduct treat-
ment taking into account the quality oflife of patients,
reduce the length of stay in hospital and reduce the
frequency of disability. All of this will lead to a decrease
in all other costs, including non-material suffering and
patients’ psycho-emotional problems [9; 10; 11].

IDA treatment is a significant clinical and eco-
nomic problem, as IC treatment is long-term and
numerous drugs are quite expensive. Besides, the
treatment of severe IDA forms requires regular lab-
oratory control to assess the dynamics, which also
requires economic costs. Therefore, pharmacoeco-
nomic analysis is of great interest [ 12].

If we consider the price of 1 package, 1 tablet, 1
ml of the preparation and 100 mg of IC most used
by physicians in the treatment of IDA in Russia, then
after assessing the amount of the active ingredient
in these drugs, the attitude to the drugs themselves
changes. If to recalculate for elemental iron, in IC
(II), its content is several times less [7; 9].

In particular, the comparison of IC Maltofer and
Actiferrin in the form of droplets, specially designed for
children of the first months of life, has shown that the
iron content of 1 ml of Maltofer droplets is equal the
iron content of 6 ml of Actiferrin droplets. The calcula-
tion of the drug price, in turn, showed that Maltofer is
cheaper rather than Actiferrin. Similar calculations for
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tablet IC showed that 1 tablet of Maltofer equals 3 tab-
lets of Phenulse or 3 capsules of Ferro-Folgam. The IC
price is higher: instead of two tablets per day, Maltofer
has to use up to 6 tablets with constant monitoring of
their intake, which is very inconvenient [9; 12].

Pharmacoeconomic analysis results showed that
it was more advantageous to use IC (III) for com-
plete clinical and laboratory treatment of IDA. The
higher cost of IC treatment (II) is the need for re-
peated treatment and an increase in the number of
visits to the doctor due to the refusal of treatment
or because of the side effects of taking IC [7; 9; 12].

The lower cost of using IC (III) is explained by
the fact that their treatment leads to a positive result
within the standard time frame, i.e., after 3—6 months
after therapy. IC (II) may increase treatment time
due to periodic drug withdrawal, more side effects
and low tolerance. The results of the cost-benefit
analysis of IDA treatment showed that the cost of
treatment increases due to the consequences of dis-
continuing IC (II) [6; 79].

Cost analysis showed that despite the high price
of IC (III) packing, the cost of 100 mg of iron in all
drugs is approximately comparable. Simultaneously,
the cost of eliminating possible consequences, which
can potentially appear in case of refusal from therapy,
can be several times higher than the cost of used IC
for the treatment of IDA [12].

Pharmacoeconomic analysis results show the ne-
cessity to use those ICs in the treatment of IDA, al-
lowing the patient to get the best treatment. In this re-
gard, doctors should be aware of the benefits of IC not
only from a material point of view but also in terms
of the quality of treatment, rapid improvement in the
patient’s quality of life, and the absence of complica-
tions. Doctors must be fully aware of the economic
component of the issue and explain to patients the
benefits of IDA treatment with specific ICs.

Patients’ compliance for IC therapy

The study of patients’ attitudes to the prescribed
therapy and the degree of compliance is a relatively
new scientific research area. This area’s development is

due to the doctor-patient interaction paradigm’s signif-
icant role, the transition from the paternalistic model
to the partnership, and the patient’s awareness of their
active role in therapy. Doctors must understand the
actual situation from avoiding mistakes in the form of
unreasonable prescription oflarge doses and intensifi-
cation of therapy, leading to an overdose. Finally, the
economic factor plays a significant role since signifi-
cant damage to the health care economy can be caused
by patients’ neglect of prescriptions [13].
Compliance is the patient’s precise fulfillment
of all medical recommendations and prescriptions
within the framework of prevention, treatment, and
rehabilitation. WHO offers a more complex defi-
nition: “the extent to which the patient’s behavior
concerning the use of a drug, the implementation of
recommendations on nutrition or lifestyle changes to
the prescriptions and instructions of the doctor” [ 14].
According to WHO, S groups of factors causing
noncomplliance are identified: social and economi-
cal (a financial situation, low cultural level, old age),
systemic (doctor-patient relations, education of
paramedics, possibilities of the health care system,
duration of medical cosnutation), related to the
disease (degree of severity of symptoms, comor-
bidity, stage of disease progression, availability of
effective therapy), caused by the therapy (complex-
ity of the regime, duration of treatment, unwanted
reactions to drugs, the ineffectiveness of the pre-
scribed therapy), due to the patient’s peculiarities
(forgetfulness, knowledge about the disease, fear
of unwanted side effects, premature termination of
treatment). Along with the presented factors, one
should not underestimate patients’ distinct mental
characteristics, often due to a system of their views
and perceptions, including those established in a
certain community and territory [13; 15].
Insufficient compliance is a widespread phenom-
enon and a problem for health care systems in many
countries. According to WHO, in developed coun-
tries, only 50% of patients with chronic diseases have
long been in strict compliance with medical recom-
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mendations; in developing countries, the rate is even
lower [14; 15].

Even in a country like Germany, where there
is a high level of commitment to society, patients’
non-compliance is relevant. According to the ABDA
(Federal Union of Pharmacy Associations), more
than 50% of all prescription drugs are not taken
following medical guidelines. In order to prevent
non-compliance, in Germany, the implementation
of medical prescriptions is monitored. A database
on prescriptions has been created, which currently
covers 80% of patients for whom drugs are paid by
health insurance [13; 14; 15].

The direct consequence of non-compliance with
the doctor’s recommendations is the lack or insuf-
ficient effectiveness of treatment, deterioration of
the patient’s condition, development of complica-
tions, more frequent relapses, development of drug
resistance, exacerbation of the underlying disease,
adverse drug effects and increased risk of complica-
tions. All of the above affects the health of patients
and causes significant damage to the health budget.

In the United States, losses due to non-compli-
cations are estimated at $100-300 billion annually.
Over 5% of all hospitalizations in the country are
due to inadequate compliance. In large European
countries, additional losses due to non-compliance
in patients are estimated at 10 billion euros annually.
According to reports of the European Federation of
Pharmaceutical Industry Associations, patient non-
compensation costs the European governments’

budget almost 125 billion euros and contributes to
the premature death of about 200 thousand Europe-
ans every year [15; 16].

Thus, patient compliance research is a trend that
is developing quite rapidly. Its results are interesting
and significant for healthcare professionals of differ-
ent profiles. The importance of patient compliance
in the treatment of IDA is due to many factors. The
main ones are the long duration of therapy, the high
cost of IC, the prevalence of side effects of IC that
cause pain to patients during therapy, and the under-
estimation by patients of the severity of the disease
and its consequences. In this regard, the study of this
aspect of IDA therapy is relevant for regions with a
high prevalence of pathology, as it may contribute to
the development of new methods of control over the
treatment of patients.

Conclusion

Iron deficiency anemia is fully a non-contagious
epidemic for modern society, which causes significant
damage to the health of the most vulnerable groups
in society, children and pregnant women. The high
prevalence of iron deficiency anemia makes it neces-
sary to re-evaluate its correction methods when pa-
tients” characteristics and the peculiarities of the at-
titude towards therapy in the whole population come
to the fore. Analysis of the literature has shown that
the issues of competent pharmacoeconomics and
strict compliance of patients to the therapy with iron
preparations are an essential part of the treatment, de-
termining in many cases, its positive outcome.
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COMPARATIVE CHARACTERISTICS OF THE PSYCHOPHYSIOLOGY
INDICATORS OF YOUNG SWIMMERS (CADETS AND JUNIORS)

Abstract. Since temperament is a genetically programmed form of human behavior, its properties
are clearly manifested against the background of the physical activity of athletes, since temperament
is considered as a type of higher nervous activity (L. P. Pavlov). nervous system, i.e. choleric type
corresponds to a strong unbalanced nervous system, sanguine type (balanced) - to a strong bal-
anced mobile nervous system, phlegmatic type (inert) — to a strong balanced inert nervous system,
melancholic type (weak, inhibitory) - to a weak nervous system.

Keywords: athletes, swimmers, juniors and cadets, neurophysiological status, psychophysiologi-
cal features, type of higher nervous activity.

Kaxrarosa Basupa 3amuposna,
Byxapcxuii cocydapcmeentuii meduyuHcKul uncmumym,
Vabexucman

CPABHUTEJIbHAAA XAPAKTEPUCTUKA
NMOKA3ATENENA NCNXODPU3NOJIOT NN IOHbIX
njaoBuUoB (KAOETOB 1 IOHNOPOB)

Annoranms. II0CKOABKY TeMIlepaMeHT SABASETCS IeHeTUYeCKH 3allpOrpaMMUPOBAaHHON (op-
MOM IIOBEACHHS YeAOBEKa, er0 CBOMCTBA SIPKO MPOABASIOTCA B Ha poHe GU3NIECKON aKTUBHOCTH
CIIOPTCMEHOB, IIOCKOABKY TEMIIEPAMEHT PaCCMATPUBAETCS KaK THII BHICIIEN HEPBHOM AEATEAPHOCTH
(W.I1 ITaBaoB) [2; 3; S; 6; 10]. ®usnosormueckoe 060cHOBaHIe Pa3AMYHBIX TUIIOB TIOBEAEHUS (Tem-
TIepaMeHTOB), B3aUMOCBS3aHbI C TUIIOAOTHYECKUMU OCOOEHHOCTSIMU CBOVICTB HEPBHOM CHCTEMBI,
T.€. XOACPUYECKMH THUII COOTBETCTBYET CUABHOM HEYPABHOBELIEHHON HEPBHOM CUCTEME, CAHIBUHU-
cTuyeckuil THN (ypaBHOBENIEHHBII) — CHABHON ypaBHOBENIEHHOM MOABMKHO HEPBHOM CHUCTeMe,
daermarmyeckuit TN (MHEPTHBIN) — CHABHOI ypaBHOBEIIEHHON NMHEPTHON HEPBHOM CUCTEME, Me-
AaHxOAMdecKu#t T (CA6BII, TOPMO3HO#) — cAab0it HepBHOI cucteme [11; 14].

KAroueBbie cAOBa: CIIOPTCMEHBI IIAOBIIbI, FOHHOPBI U KAAEThI, HeHPOPH3NOAOIMIECKHI CTATYC,
IICUXOPU3NOAOTHIECKUX OCOOEHHOCTD, THII BbICIIEN HePBHOM AeSTEAPHOCTH.
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AxTyaAbHOCTD. l3yuenue u onjeHka ncuxopu-
3HOAOTMYECKHIX OCOOEHHOCTEH CIIOPTCMEHOB B XOAE
IIOATOTOBKH K BBICTYIIA€HHSIM Ha CIIOPTHBHOM apeHe
¥MeeT BaXXHyI0 poab [1; 4; 6; 7; 15]. Tak yue6HO-
TPEHUPOBOYHBII MPOLIECC HAMPSIMYIO 3aBHCUT OT
AVHAMITYIECKUX 0COOEHHOCTEN IICUXUKHU CIIOPTCMe-
Ha, 3aHUMAIOIErOCs IAABAHKEM, TAKHE KAa9eCTBa KaK
COOOPA3UTEABHOCTD U MEAAUTEABHOCTD, HHEPTHOCTD
U PSIA APYTHX 0COOEHHOCTeT! B 6OABIIIelT CTeTIeHH 3a-
BUCAT OT THIIA TeMriepameHTa [ 8; 9; 12; 13].
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KageTnl

=

=

=

m XoJiepHCTHYECKHI THII

daerMaTHYeCcKHH THII

C <KAIOYOM> OTBETOB B 0aAAAX, @ HHTEpPIIPETAI[HIO
IIOAYYEHHBIX PE3YABTATOB IIPOBOAMAH ITO IIKAAAM 9K-
Tpa- ¥ UTPaBePCHH, HEMPOTU3MA U ICUXOTH3MA.

I0OHHOpBI

B CaHrBHHHCTHYECKHH THII

B Me1aHX0/IHYeCKHH THIT

PucyHok 2. Pe3ynbTaTbl onpeneneHms TMnoB TeMnepamMmeHTa
CNOPTCMEHOB MJIOBLIOB XEHCKOro nona, 8%
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Ilpy aHaAM3e MOAYYEHHBIX PE3YABTATOB OIPO-
Ca CIIOPTCMEHOB MAOBLIOB OBIAO YCTAaHOBAEHO, UTO
CPeAt KaAeTOB M FOHHOPOB KaK MY>CKOTO II0AQ, TaK
u skeHckoro (PucyHoxk 1. u 2) caHTBUHHCTHYECKHUIT
Y XOAepUCTHYECKUI THIIbI TeMIIEPAaMeHTa COCTABH-
AU OAMHAKOBble 3HadeHus (kapersl — 10%, 1oHuOpbI
20%). OaerMaTHIeCKHi 1 MEAAHXOAMYECKHUIT THITbI
TeMIlepaMeHTa B IOHHOPCKHX IPYIIIaX 000X TOAOB
cocraBuau 30% OT 061I1ero YMCcAa HCCACAYEMbIX, TOT-
A KaK CpPeAH KapeTOB 0001x 110A0B — 40%.

CroprcMeHBl  00Aapatomue QaerMaTUdecKuM
THIIOM TeMIIepaMeHTa KaK IPaBUAO 00AAAAET YpaB-
HOBEIIeHHbIM 1 CHABHBIM THIIOM HEPBHOM AeSITeAD-
HOCTH, TaK KaK B CAeACTBHH MaAO BO30YAMOCTH
CIIOPTCMEH MOXeT COXPAaHMTDb CIIOKOMCTBHUE, NPHU

ITonBu:KHOCTH

u Xopoman

L V,U,OBJ]BTBOPHTBJ]LH&H

HHe
YIOBIETBOPHUIENbHAL

IHoaBU/KHOCTH

1 Xopomrag

EHe
VIORIETBOPHTENEHAS

=Y noBNeTBOPHTENbHAA

9TOM OBITh BBICOKO AKTHBHbIM, YTO B COBOKYITHOCTH
AQET BICOKHE ITOKA3aTeAH TAKUX Ka4eCTB KaK BHIHOC-
AUBOCTD, TePIIEAUBOCTD, BBIACPXKKA H CAaMOOOAaAA-
uue. [ToaToMy caepyromum aTarmom Hamero MccAe-
AOBaHM 3aKAI0YAAOChH B OLjeHKe QYHKITMOHAABHOTO
COCTOSIHMSL HEPBHOM CHCTEMBI.

AAS ICCAAOBaHMS AABMABHOCTH (TIOABIKHOCTH)
HEePBHOM CHCTEeMBI CIOPTCMEHOB HAMH OBIA IIPOBe-
AeH « TemnmuHr — TecT>, rae MOKa3aTeAb AAOHABHOCTH
PaBeH KOAMYECTBY HEPBHBIX MMITyAbCOB B AUHMITY
BpeMeHM, KOTOPbIM XapaKTepu3yeT CKOPOCTHbIe
QyHKIUM TKaHU. AaOHABHOCTD OIIPEAEASeTCS] U3Me-
peHreM MaKCHUMAaAbHOM 9aCTOTHI ABMKEHMS KHCTH
U SBASIETCS MOKa3aTeAeM(yHKIHOHAABHOTO COCTO-
SIHUSABUTATEABHOMN aKTUBHOCTH.

YcTOHYHBOCTH

© Xopomasn
N YV IOBNETBOPHTEIbHAL

B He mocrato4dHas

YCcTOHUYHBOCTE

“ Xopomras
B YV ooBneTBOPHTENBHAA

B He pocTraro4Has

PucyHok 3. NMokasatenu ougeHkn GYHKLIMOHANBLHOMO COCTOSIHNS HEPBHOW CUCTEMBI
CMOPTCMEHOB MJI0BLLOB MY>XCKOro nona (kageTtos 1 loHMOPOoB), B%

CDYHKI_II/IOHEIAI)HOG COCTOsHUE ABHI‘aTeAbHofI
C(l)epbl CIIOPTCMEHA B COYE€TAHNU C YCTOfI‘IPIBOCTbIO

AaéT BO3MOJKHOCTDb AaTb OLIEHKY YTOMACHHIO OpTa-
HH3Ma B CACACTBHH BbIIIOAHCHM MBIIIEIHOM Pa6OTI>I
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u mporiecca Gpa3oBbIX H3MEHEHHI B KOpe OOAbIIHX
HOAYIIAPHiL. KOTOpPbIe XapaKTepU3YIOTCs He AAeKBaT-
HBIMU CUABHBIMU M CAAOBIMH PEAKIHSIMH, YTO MPO-
SIBASIETCSI CHIDKeHHEM PaboTOCIIOCOOHOCTH, UyBCTBA
YCTaAOCTH, CHIDKEHHEeM MbIIIEeYHOM CHABI U Hapylile-
HHEM KOOPAUHAIIHH.

IHonBu:xkHOCTH

 Xopomas

B VooeneTBOpHTENbHAA

EHe
YIOBIeTBOPHTENbHAA

IHoaBH:KHOCTE

" Xopomasa

mHe

B VIoBNeTEOPHTENEHAR

YOOBIETBOPHTEIbHAA

YcTaHOBAGHO, YTO CpeAu IAOBI[OB KaAeTOB
¥ JOHHOPOB 5KEHCKOTO NOAA ( PHCYHOK 4) pe3yAbTaThI
TEINUHT-TecTa y 46% OIleHHBAeTCS KAaK «XOPOIIO>,
y 40% «yAOBACTBOPUTEABHO>,y 11% «He yAOBAeT-
BOPHTEABHO >, YTO TOBOPHT O BHICOKOM yPOBHE Tpe-
HHPOBAHHOCTH.

YCcTOHYHBOCTH

= Xoponras
UV IOBNETEOPUTENBHAT

B He mocraro4Has

YCTOHYHBOCTH

“ Xopowmasa

=Y 10BNEeTBOPHTENLHAA

N He
VIIOBIETBOPHTIENLHASL

PucyHok 4. lNMokazatenu oueHku GYHKLMOHANBHONO COCTOSIHUSI HEPBHOM CUCTEMBI
CMNOPTCMEHOB MIOBLLOB XXEHCKOro nosa (kageToB 1 OHNOPOB), B%

Ha ocHoBe moAyueHHBIX AQHHBIX B XOA€ HCCAe-
AOBaHUA Ha IOHBIX CIIOPTCMEHAX, 3aHHMMAIOIUXCS
ITAABaHHEM MOXXHO CYAUTDb O TOM, YTO AAHHBINA BUA
criopTa- crernuduyeH, OKasblBasi 0Co00e BAUSIHUE
Ha pa3BUTHE NICUXOPEHOTHUIIA CIIOPTCMEHA, 3a CYeT
AAUTEABHOCTH U YIIOPCTBA CIIOPTHUBHBIX TPEHUPO-
BOK, MAaKCMMAAbHO Hampsras ¢uandecKue U INCUXU-
9eCKHe CUABI JOHOTO CIIOPTCMEHa.

BriBoa. TakuM 06pa3oM, MOXXHO IIPEATIOAOXKHUTb,
YTO BKAIOYas YIPa>KHEHMS Ha pPa3BUTHE INCUXO(H-
3MOAOTMYECKUX IIOKa3aTeAer B TPEHMPOBOYHBIN
IIPOLECC CIIOPTCMEHOB-TIAOBLIOB nocnoco6CTByeT
IIOBBIIIEHUIO YPOBHS MAaCTE€PCTBA KOMIIACKCHBIM
BO3AEHMCTBHEM Ha pa3Hble YPOBHU IIPOLIeCcca B CIIOP-
TUBHOM IIOATOTOBKE.
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Rakhmatova Markhabo Rasulovna,
Bukhara State Medical Institute, Uzbekistan

ANALYSIS OF THE BODY COMPOSITION OF JUNIOR
AND CADET ATHLETES AND CYCLISTS

Abstract. One of the methods that determine the adequacy of physical activity is the determina-
tion of the component composition of body weight. Body composition parameters include body fat,
lean mass, and skeletal mass, which are needed to compare the data of the athletes we study, which
differ in age and body type. Changes in indicators of the body composition of athletes during physi-
cal activity are closely related to the functional indicators of systems that determine performance.

Keywords: junior athletes and cadets, component composition of body mass, working capacity.

Paxmamosa Mapxabo Pacyrosna,
Byxapckuii 20cydapcmeennviii meduyunckuti uncmumym, Y3bexucman

AHAJIN3 COCTABA TEJIA CNOPTCMEHOB IOHNOPOB
N KAOETOB JIETKOATJIETOB U BEJIOTOHLLUUKOB

AHHOTaI.H/ISI. OAHI/IM H3 METOAOB, OIIPEACALIOIINX AACKBATHOCTD (l)I/ISI/IlleCKI/IX Harpys3ox — 3To
OIIpEACACHHE KOMIIOHEHTHOI'O COCTaBa MaCChl T€AQ. HapaMeprI COCTaBa T€AQ BKAIOYAIOT ITIOKa3aTe-
AN )KPIPOBOfI, MBIIIEYHON N CKEAETHOM MaccChpl, KOTOpbIE HeO6XOAI/IMI)I AAS COITOCTAaBACHUA AQHHBIX
HCCAEAYEMDBIX HAMHU CIIOPTCMEHOB, Pa3AHYIaIOIMNXCA 110 BO3PACTy U TEAOCAOKEHHIO. Hsmenenus mo-
KazaTeAeH COCTaBa TeAd CIIOPTCMEHOB IIpH (l)I/ISI/I‘IeCKI/IX Harpy3kKax TECHO B3aNIMOCBA3aHbI C CIJYHKHI/I—
OHAaAbHBIMU ITOKA3aTEASIMHU CHCTEM, OIIPEACASAIOIINX Pa6OTOCl'IOCO6HOCTb.

KaroueBbie caoBa: CIIOPTCMEHDI-FOHHOPDI M KAACTDhI, KOMIIOHEHTHOI'O COCTaBa MAaCChI T€AQ, pa-

60TOCIIOCOOHOCTD.

AKTyaApHOCTb. B cnopTuBHOM Hayke U mpak-
THKe AaKTUBHO H3y4aeTcs MPOOAEMBI CEeAeKI[UU
OAQPEHHON MOAOAEXKH, OAHAKO BOIIPOCH OTOOpa
AeTell B CIIOPT, B YJACTHOCTH B ACTKYIO aTACTHKY
U BEAOCIIOPT HEAOCTATOYHO M3Yy4eHbI [1; 4; 6; 7;
10]. Aast pelieHus TPoOAEM CeAEKIIUU OAAPEHHOM
MOAOAE@XH M TPAMOTHOM OPHEHTALUU B CIIOPTHB-
Hble CEKITHH, IIPU IPOTHO3UPOBAHUH YCIEITHOCTH
CIIOPTCMEHOB, HEOOXOAMMO OCHOBBIBATHCS HA CO-
BpeMEeHHbIX METOAAX CIIOPTUBHON IeHeTHKH, KO-
TOpPBIe MO3BOASIIOT HAUTH IPABHAbHOE pellleHHe
Ha OCHOBe (peHOTHUIUIECKHX 1 TeHeTH4IeCKHUX Map-
Kepax, OTPa’kaloIUX HACAEACTBEHHYIO IIpeppac-

IIOAOXEHHOCTh GyAymero coprcmena [2; 3; S].
B mporecce udyueHus u aHaAM3a 9THX MapKepOB
CTAaHOBUTCS BO3MOXXHBIM MHAMBHUAYAAH3UPOBATD
U ONTHMHM3UPOBATh TPEHHUPOBOYHBIN IIpoIjecc.
AAS AOCTHDKEHHS MaKCHMaAbHOTO 3apdexra OT
TpeHupOBKU. OAHHM H3 METOAOB, OITPEASASIONIUX
AAeKBAaTHOCTh PU3HYECKUX HATPY30K — 3TO OIpe-
AeAeHUE KOMIIOHEHTHOTO COCTaBa MacChl TeAa. [ 8;
9; 11; 14]. ITapameTpbl cOCTaBa TeAa BKAIOYAIOT
IOKA3aTeAN XUPOBOM, MBIIIEYHON U CKEACTHOM
MAacChl, KOTOpble HEOOXOAMMBI AASL COTIOCTaBAe-
HMS AQHHBIX HMCCAEAYEMBIX HaMU CIIOPTCMEHOB,
Pa3AMYAIOMIMXCS 110 BO3PACTY M TEAOCAOKEHHUIO
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[12; 13]. M3aMeHeHus mokasaTeAeil cOCTaBa TeAa
CIIOPTCMEHOB Ipy PU3UYECKUX HAIPY3KAX TECHO
B3aUMOCBSI3aHbI C PYHKIMOHAABHBIMHU IIOKA3aTEAS -
MH CHCTEM, OIIPeAEASIOUX PaboTOCIOCOOHOCTD
[1;4; 6; 7; 15]. K Ba>KHBIM KOMITO3UITMOHHBIM 0CO-
0eHHOCTSIM AeTKOATA€TOB-0€IyHOB U BEAOTOHIIU-
KOB OIIPeAEAsIeMBIX [IPU IIOMOII Y AOTIOAHUTEABHbIX
AHTPOIIOMETPUYECKUX OOCAEAOBAHUI, KaAHUIIe-
poMeTpuH, GHOUMIIEAAHCOMETPHH U BO3AYLIHOM
IAeTU3MOTIPadUH, CAEAYET OTHECTU POCT, AAUHY
TYAOBHMILA, MACCY T€AQ, & TAK)KE COOTHOLIEHHE MbI-
IIEYHOH, KOCTHOM Y )XMPOBOM TKaHEH.

ITeAb nccaepoBanms. 13yunTs Noka3aTeAn Mbl-
IIeYHOT 0, KOCTHOTO U 5KHPOBOT'0 KOMITOHEHTOB TeAd
Y HCCAEAYeMbIX CIIOPTCMEHOB IOHHOPOB H KaACTOB
AEIKOATAETOB U BEAOCUIIEAMCTOB.

Marepuaasbl 1 pe3yAbTaThl HCCAepOBaHuA. Hamu
OBIAM M3y4eHBI ITOKA3aTeAN MBIIIEYHOTO, KOCTHOTO
Y XKMPOBOTO KOMITOHEHTOB TeAQ Y HCCAEAYEMBbIX CIIOP-
TcMeHOB (Tabamia 1-4), MeTopoM IIPEAAOSKEHHBIIN
1. Mare¥ko, rAe HaX0XXA€HHe )KHUPOBOTO, MbIIIEYHOIO
¥ KOCTHOTO KOMIIOHEHTOB MACChI T€Aa ITPOHCXOAUT IO
CIIeIJHAABHBIM pOPMYAAM C yYETOM aHTPOIIOMETPHYe-
CKHX AQHHBIX I METOAQ KaAHIIepOMEeTPHH.

Tabnuua 1.— Pe3ynbTaTthl NokasaTenen coctaBa Tena CrnopTCMeHOB nerkoartnetos, M+m

ITokasareap Kapers1 (12-14 aet), n=36 FOuuopsi (15-17 aer), n=27
JKuposoit koMmnoHeHT, % 11,7£3,8 10,3+2,6
Mblime4HbIit KOMIIOHEHT, % 48,3+4,2 49,31£5,8
Kocrusiit koMmoueHt,% 14,3+3,4 13,2428

CoraacHO IOAyYEHHBIM AQHHBIM I10 COCTaBY T€AQ
B IPYIIIIE AETKOATACTOB-KAAETOB XUPOBOI KOMIIO-
HEHT He 3HAYUTEAbHO Bblile, YeM y I0HHOpoB. ITo
pe3yAbTaTaM aHAAW3a MbIIIEYHOIO KOMIIOHEHTA Ha-
OArOAaeTCsI 0OpaTHAs KAPTHUHA, Y CIOPTCMEHOB-Ka-

AETOB AAQHHBIN ITOKa3aTeAb HE3HAUUTEAbHO HIDKe,
4eM y AeIKOATAeTOB-IOHUOPOB, TOTAA KaK KAaOCTHBIN
KOMITOHEHT B I'PYIIIe KaAeTOB Bblllle, YeM B TpyIIIe
IOHHOPOB.

Tabnuua 2.— Pe3ynbTaTthl MokasaTesnen cocTaBa Tefia CnopTCMEHOB JlerkoatneTok, M=m

IToxasarean Kapers1 (12-14 aet), n=36 I0unops1 (15-17 aet), n=27
JKuposoit KoMroHeHT, % 12,3+£2,6 10,7£3,2
MBplinevHbIit KOMITOHEHT, % 47,4%£3,9 48,6+4,5
KocTHbrit koMoHeHT, % 15,6144 14,6+3,7

CoraacHO MOAy4eHHBIM AQHHBIM ITO COCTABY TeAd
B IPYTIIIe AeTKOATACTOK-KAACTOK )KUPOBOI KOMITIOHEHT
He 3HAUMTEABHO BblIllle, 4eM Y IOHHOpOK. I To pesyabra-
TaM QHAAM32 MBIIIEYHOrO KOMIIOHEHTa HAOAI0OAQeTCsI

oOpaTHasi KApTHHA, Y CIIOPTCMEHOK-KAAETOK AAHHbII
MOKa3aTeAb He3HAYUTEABHO HIDKE, YeM Y AeTKOATAe-
TOK-IOHHOPOK, TOTAQ KaK KOCTHbINM KOMIIOHEHT B IPyII-
Tie KAACTOK BbIIIIe, YeM B IPyIIIe IOHHOPOK.

Tabnuua 3.— Pe3ynbTaTbl NOkasaTesnein coctaBa Tena CnopTCMEHOB BEJIOrOHLWMKOB, M+m

IToka3areab Kapersr (12-14 aet), n=34 Onnoper (15-17 aer), n=24
JKupoBoit KOMIOHeHT, % 9,2+3,5 8,8+3,1
MBpimeuHsIit KOMIIOHEHT, % 48+2,8 50%6,4
Kocrupiit koMmoueHt,% 15£3,3 14,3+4,7

Coraacuo ITOAYY€HHDBIM AQHHBIM Y BEAOTOHIIIH-
KOB KaA€TOB ITIOKa3aTE€Ab MbINICYHOI'O KOMIIOHEHTA
HIDKE 9€M B I'pYIIIIE€ IOHHOPOB, OAHAKO ITOKa3aTEAN

JKHPOBOT'O M KOCTHOTO KOMIIOHEHTA T€AQd B AaHHOfI
I'pyIIIle BbIIE€ B CPABHEHNHU C IOHHOPaMH.
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Tabnuua 4.— Pe3ynbTaTthl NoOKkasaTenen coctaBa Tena CrnopTCMEHOB BENOrOHLLMLL, M*+m

ITokasareAb Kaaetpi (12-14 aer),n=34 | IOumops1 (15-17 aet), n=24
JKupoBoit KoMIOHeHT, % 9,4+3,8 6,3+5,2
MplieyHbI KOMITOHEHT, % 51+3,8 48+6,1
KocTubrit KOMITOHEHT, % 14,2+4,7 13,8£5,2

CoraacHo MOAy4YEeHHBIM AAQHHBIM Y BEAOTOHIIUI]
KAaAETOK ITOKA3aTeAb MBIIIIEYHOI'O KOMITIOHEHTA HIDKe
9eM B IpyIIIe JOHHOPOK, OAHAKO ITOKa3aTeAH XKHPO-
BOT'O M KOCTHOI'O KOMITOHEHTA TeAd B AAHHOM IpyIiIie
BbIII€ B CPAaBHEHHMH C FOHMOPKaMH.

B xoae IpOBeAEHHBIX UCCAEAOBAHHIT OBIAU BBI-
SIBA€HBI OTAMYMS B KOMIIOHEHTHOM COCTaBe TeAa
CIIOPTCMEHOB AeTKOATAETOB U BEAOTOHIIIUKOB 060-
HX ITOAOB. Y KAAETOB AETKOATAETOB ¥ BEAOTOHIITUKOB
0601X [T0AOB H0A€e BHICOKOE COAEPIKAHIUE SKHPOBOTO

KOMIIOHEHTA [10 OTHOIIEHHUIO K CHOPTCMEHaM B IPyTI-
e oHHOPOB. I10 YpOBHIO MBIIIEYHOTO KOMIIOHEH-
Ta B IPyTIaX KAAeTOB AET'KOATACTOB U BEAOTOHIIU-
KOB 0OOHX IIOAOB ITOKa3aTeAb HIDKE IO CPABHEHHUIO
C IOHMOpPaMM. AHAAM3BHPYs MMOKa3aTeAH KOCTHOTO
KOMITOHEHTA, aHAAOTUYHAsI KapTHHA.

TakuM 06pa3oM, y HCCAEAyeMbIX IPYIII CIIOPTCMe-
HOB YCTaHOBAEHbI MOPPOAOTHIECKHE 1 MeTaboAnde-
CKHe 0COOEHHOCTH, KOTOpble CpOPMHUPOBAAKCD TTOA
BAMSIHHEM PeryAspHOH ¢pu3nyeckoil akTUBHOCTH.
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Abstract. Cornelian cherry or male — Cornus mas L. is a deciduous shrub or small tree from the

family of dogwood (Cornaceae) with a height of 3-5 (up to 10) m. The article presents data on the

results of studies of cornelian cherry (Cornus mas L.). This fruit plant is very ancient, valuable food,

medicinal, soil-protective and decorative, undemanding to growing conditions, almost not damaged

by pests and not affected by diseases.

Key words: Families, fruit, flower, reproduction, fever, active substances, medicine.

The stem of old trees reach a diameter of 25, in rare
cases even 45 cm, covered with gray cracked cortex.
The lateral shoots extending from the main stem are
directed upwards almost vertically. The leaves are op-
posite, ovate or elliptical, up to 10 cm long, with an
elongated and pointed tip, with arcuate lateral veins,
whole-cut, with petioles. The leaves on both sides are
covered with pressed bristles, which easily break oft
and get on human skin, cause unpleasant itching,

The flowers are bright yellow, collected in 5-9, in
umbellate inflorescences with a diameter of about 1
cm, surrounded by wrappers of 4 filmy leaflets. Inflo-
rescences are located on shortened shoots. The flow-
ers are regular, 4-membered, bisexual, but in some
flowers the stamens are sterile. The calyx is grayish.
Corolla with lanceolate-triangular petals 2-2.5 mm
long. A pistil with alower ovary and a green column.
The flowers are pollinated by bees and other insects.

Fruits are large cylindrical or pear-shaped, rare-
ly almost spherical drupes up to 3.5 cmlong and up

to 2 cm in diameter, with juicy pulp of sweet and
sour, slightly astringent taste. When fully ripe and
after frosts, the astringency decreases. The color of
fruits in different individuals (as well as their shape
and size) varies greatly, it can be pink, red or dark
red in different shades. Each drupe contains 1-2
oblong bones (seeds). The red color of the fruits
gave the basis to the name of the plant (“dogwood”
in Turkic “red”) [1, 2]. Blooms early in spring— in
March-April, before the leaves bloom. The fruits
ripen in August-September. Individuals live up to
250 years.Wild dogwood species are common in
the mountains of the Caucasus, Asia Minor, and
Southern Europe. It grows in the undergrowth of
deciduous forests, on their edges and clearings in
the lower and middle belts. It is also found on the
territory of the Russian regions of the North Cau-
casus. The extent to which it is widespread there
can be judged by the size of fruit preparations — in
the 50s. in the last century, up to 3 thousand were
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harvested in Dagestan alone. tons of this product
annually [2,3].

Cornelian cherry has long been growed near
houses and in gardens, even varieties that differ in
large fruitfulness have been bred. In Uzbekistan, the
cornelian culture as a “Conservation and development
of Biodiversity” in Republic online scientific and prac-
tical conference fruit plant has not been widely distrib-
uted. In many places in Russia, the Caucasus and the
Astrakhan region, you can find its planting, It is also
planted in protective forest strips in the Rostov region,
Krasnodar and Stavropol territories. Up to the Eagle,
you can find individual cornelian plants in plantings.
Propagated by seeds that germinate unfriendly, and
young seedlings grow very slowly, which makes it dif-
ficult to breed cornelian [4].

Cornelain cherry is a well-known food plant. Its
fruits contain up to 10% sugars (mainly glucose and
fructose), 2-3.5% acids (mainly malic), pectin, tan-
nins and coloring substances, essential oil, vitamins
C (up to 120 mg) and R. In terms of ascorbic acid
content, dogwood fruits surpass such well-known
vitamin-bearing fruits as citrus fruits. There is a lot
of fatty oil in the seeds [2].

Cornelian fruits are eaten fresh and boiled, jam,
jam and compote are prepared from them, processed
into pastilles, marmalade, syrup, alcoholic and soft
drinks. Fresh and dry fruits are used as a seasoning
for meat dishes, marinades and sauces are prepared
from them. Caucasian peoples make pita bread from
dogwood fruits — cakes made from dried fruit pulp,
as well as turshu — boiled juice.

Cornelian juice is popular in Georgia. He was
loved by Sergei Yesenin, who wrote, addressing
the Caucasus: “You teach my Russian verse to flow
with cornelian juice.” Fruits are raw materials for the
confectionery and canning industry. For home use,
they can be stored for several months in a cool place,
sprinkled with granulated sugar. The seeds of the
fruit serve as a good substitute for coffee [3]. Cor-
nelian has not only food use. It is decorative, used
to create hedges. It is valued as an early spring hon-

ey plant that gives nectar and pollen. The bark and
leaves were used for tanning and coloring the skin.
Cornelian wood is very strong and heavy, has a beau-
tiful pattern, so it is appreciated for artistic crafts.
Previously, weaving shuttles, buttons and even watch
wheels were made of it. And in Dagestan there were
masters who made a name for themselves by mak-
ing wonderful dogwood canes. Branches are used as
handles of various tools and agricultural implements.
Note in passing that the Latin name Cornus, which
means “horn”, dogwood received precisely for hard
wood with thin annual rings, really remotely similar
to horn [S]. In ancient medicine, dogwood fruits
and the bark of the aboveground part of the shrub
were used as a wound healing and antidote. At the
Republican online Scientific and Practical Confer-
ence “Conservation and development of Biodiver-
sity”, burnt bark or crushed dogwood fruits were
applied to the surface of the wounds. According to
Avicenna, the squeezed juice was applied inside or
in the form of a medicinal dressing applied to the
bite site of poisonous snakes (vipers). Cornelian was
known in ancient Greece, and it was salted like olives.
In ancient times, even before Galen, dogwood was
used as an astringent. Later this property was con-
firmed by the Salerno School. In the folk medicine
of Armenia, dogwood seeds, powdered and boiled in
water, as well as a drink made from roasted seeds, like
coffee, are given for diarrhea. In the Caucasus, juice
from fresh leaves is used as eye drops. From a de-
coction of dogwood leaves and barley flour, a plas-
ter mask is prepared for the treatment of abscesses.
A thick decoction of fruits is spread on wet gauze
and put on the forehead for headaches. In Karachay-
Cherkessia, a decoction of dogwood roots is taken
orally for rheumatism, and a decoction of fruit seeds
for diarrhea.

Chinese traditional medicine recommends fruits
as arestorative and tonic for tuberculosis, pain in the
lumbar region, frequent urination, tinnitus [6]. In
America, the roots and bark of dogwood branches
are used as a substitute for quinine as an antimalarial
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agent. Juice, jam and fruit compote in folk medicine
are recommended for anemia, liver diseases, gout,
diabetes mellitus, as a concoction, choleretic and di-
uretic. Water extracts from fruits and leaves are used
as an antipyretic and diuretic. For the treatment of
the same diseases, you can use a decoction and an
infusion of dogwood. Water extracts from dogwood
bark are a good tonic and stimulant.

For medicinal purposes, dogwood fruits, leaves,
shoots, bark, roots are used. According to research,
the fruits have an anti-scurvy, antidiabetic, antipyret-
ic, anti-inflammatory, bactericidal, antimalarial, bile
and diuretic, tonic effect. They treat gastrointestinal
diseases, dysentery, typhus, anemia. They help with
measles, flu, scarlet fever, rickets, sore throat, diarrhea,
tuberculosis, cirrhosis of the liver and other diseases.
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