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Hyperglycemia, characteristic of diabetes mellitus, contributes to the production of oxidative stress agents that
cause impaired immune function and the development of a chronic inflammatory process. These factors underlie the
development of late complications of diabetes mellitus, such as coronary heart disease, unstable angina pectoris,
myocardial infarction, peripheral microangiopathy and other articular diseases that worsen the prognosis for diabetic
foot syndrome. Inflammatory processes and disorders of the immune system contribute to an imbalance of tissue
homeostasis, are associated with the appearance of chronic ulcers and the need for amputation of the lower extremities.
The consequences of chronic wounds create an unfavorable reality of disability and mental stress for patients. Both
patients and medical staff will undoubtedly benefit from a deeper understanding of the pathogenesis and pathophysiology
of various non-healing ulcers. New knowledge was acquired by comparing the similarities between chronic wounds of

different natures with their differences from acute wounds.
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INTRODUCTION

Normal blood sugar levels are regulated by the body with
the help of several organs, such as the liver, the autonomic
nervous system, and the endocrine glands. Homeostasis of
blood glucose levels is vital for humans. The liver plays a
key role in responding to changes in blood glucose levels by
activating hormonal reactions. A decrease in glucose levels
leads to the release of glucagon, and an increase leads to
the release of insulin by the pancreas. Any disruption in the
production of these hormones can lead to diabetes and im-
proper regulation of blood glucose levels. Type 2 diabetes
mellitus is a metabolic syndrome characterized by metabolic
disorders and hyperglycemia. It occurs due to insufficient
insulin production by beta cells of the pancreas and insuf-
ficient sensitivity of the body to insulin. The initial causes of
this disease are extremely complex and are most often as-
sociated with metabolic and immune processes. Risk factors
contributing to the development of complications in diabetes
mellitus include diet, overweight, obesity, smoking, alcohol
consumption, physical activity level, hormonal balance, viral
infections, atherosclerosis, cardiovascular diseases, insulin
shock, diabetic ketoacidosis, and hyperosmolar hypergly-
cemia. Uncontrolled factors such as genetics and age are
beyond people's control. However, people can reduce the
impact of controlled risk factors such as exercise and proper
nutrition by improving their healthy habits, which can reduce
the likelihood of complications [3, 25].
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According to the definitions of the World Health Organi-
zation and the International Diabetes Federation, diabetic
foot syndrome is a serious complication of diabetes melli-
tus, which is manifested by ulcers and wounds on the tis-
sues of the foot. Diabetic foot ulcers are usually associated
with neuropathy, ischemia, and trauma. Diabetic peripheral
neuropathy leads to insensitivity and weakening of the foot
tissues, increasing the probability of ulceration due to re-
peated exertion and impaired blood supply. Hyperglycemia
in diabetes causes metabolic disorders that interfere with
wound healing. These include glycation, oxidative stress,
skin dysfunction and inflammation, as well as increased
stiffness of the extracellular matrix. This leads to a chronic
inflammatory condition, circulatory dysfunction, and poor
oxidative tissue perfusion due to lack of oxygen [30]. How-
ever, this process can be prevented and controlled through
proper and accurate pharmacological therapy, moderate
physical activity, as well as a balanced diet and dietary
supplements to compensate for the deficiency of certain
trace elements that play an important role in glucose and
insulin metabolism.

The deficiency of nutrients in the body of patients
suffering from type 2 diabetes mellitus leads to a de-
crease in fat deposits under the skin in areas with pres-
sure, increasing the probability of pressure wounds, re-
duces the synthesis of collagen necessary for healing,
reducing energy resources and affecting the mobility of
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the patient, affects the body's response to infection, im-
pairs immunity and contributes to the appearance of thin
and flaky skin, which eventually leads to the formation
of wounds. Slowing down the wound healing process in
diabetic foot is a complex problem depending on various
factors, and improper nutrition only worsens this situa-
tion [19, 26].

PHYSIOLOGY OF WOUND HEALING

The process of normal wound healing, during which
the skin barrier is restored and closed after damage, can
be divided into three interrelated phases, including five key
stages: inflammation with hemostasis processes, prolifer-
ation with granulation and repidermalization processes, as
well as the remodeling phase, which can vary in duration,
with nutrients playing an important role at each stage.

The first stage of the healing process is hemostasis
and the formation of a temporary wound matrix. After the
endothelium is damaged, the components of the extracel-
lular matrix bind and activate circulating platelets, which
then undergo adhesion and aggregation. Damaged tis-
sue and aggregated platelets trigger external and inter-
nal clotting pathways, working together to stabilize the
fibrin-platelet clot. This process creates the basis for mi-
gration and proliferation of other cells involved in wound
healing and provides a reservoir for cytokines and growth
factors.

Inflammation is a significant, non-specific, natural im-
mune response aimed at destroying tissues and clearing
cellular and extracellular waste, as well as remnants of
pathogens. This process usually lasts about 6 days after
injury, when the number and phenotype of infiltrated leu-
kocytes return to baseline values. However, in the pres-
ence of an external stimulus that harms tissues, inflam-
mation can become chronic and more intense. Like plate-
lets, white blood cells produce inflammatory cytokines
that create a chemotactic gradient to attract additional
white blood cells, enhancing the inflammatory process.
These include interleukin (IL)-1a, IL-18, IL-6, IL-8, tumor
necrosis factor (TNF)-a, platelet growth factor and trans-
forming growth factor (TGF)-B. As a result, this process
activates matrix-producing cells, which promotes rapid
deposit of connective tissue for subsequent phases of
inflammation and proliferation. This recovery process is
mainly due to the mediated action of histamine by vasodi-
lation, which prevails over vasoconstriction approximately
10 minutes after injury. Released from mast cells, hista-
mine forms pores in blood vessels, promoting the release
of protein and white blood cells into the wound. In the
initial phase of the leukocyte response, neutrophils pre-
dominate during the first two to five days, but by about the
third day macrophages become dominant. Neutrophils
perform three main functions: they produce free radicals
through the myeloperoxidase pathway to kill bacteria,
clean the wound by isolating proteolytic enzymes that de-
compose some tissues, and phagocytize dead bacteria
and matrix residues. After completing their tasks, neutro-
phils usually undergo apoptosis and are removed by mac-
rophages. Monocytes migrate to the wound, where they
turn into macrophages, and become key regulatory cells
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in the process of inflammation. Macrophages with high
activity phagocytize non-functional host cells, neutrophils
filled with bacteria, damaged matrix, foreign debris, and
residual bacteria.

This leads to the next stage - the proliferation phase,
which begins 3-5 days after injury and can last up to 3
weeks. At this stage, cellular activity predominates in re-
sponse to elevated cytokine levels. The skin repair process
begins when keratinocytes and epithelial stem cells begin
to proliferate and migrate. With a decrease in inflammation,
the skin is restored, and endothelial cells and fibroblasts
begin to accumulate in the wound area for the synthesis
of granulation tissue. Angiogenesis and fibroplasia occur
simultaneously, providing the body with oxygen, nutrients,
and a hydrated matrix to maintain a high level of cellular
activity. Fibroblasts play a key role in the production of
extracellular matrix substances (collagen, fibronectin, gly-
cosaminoglycans, proteoglycans and hyaluronic acid) that
interact with cells, regulating their migration, growth, and
differentiation.

The process of reduction and remodeling is the final
stage of wound healing. It usually begins two weeks after
injury and can last up to two years. Under the influence of
mechanical stress and cytokines, including TGF-B, fibro-
blasts increase the expression of a-smooth muscle actin,
turning into myofibroblasts. These cells shrink the wound
through interaction with the integrin receptor and extracel-
lular matrix components such as fibronectin and collagen.
In the process of remodeling, fibroblasts increase the syn-
thesis of more durable type | collagen, while matrix metal-
loproteinase destroys disorganized old collagen. A careful-
ly balanced ratio between collagen synthesis and destruc-
tion contributes to the formation of a normal scar, in which
collagen fibers are rearranged into small parallel bundles
along the stretch lines.

Previously, these stages were considered separate
and sequential, but modern research suggests that such a
traditional view is outdated. Wound healing occurs through
a complex mechanism that starts immediately after skin
damage, and the phases overlap and even occur in parallel
both in time and in the space of the wound. The time re-
quired for wound healing depends on several factors, such
as the type and size of the wound, the age of the person,
his physical condition, the presence of comorbidities, the
location of the wound and treatment methods.

Chronic wounds are characterized by a disrupted heal-
ing process, which does not allow achieving stable ana-
tomical and functional results in the expected time. Unlike
the typical sequential healing process, they get stuck at
the stage of inflammation and remain immune to adequate
treatment. Further tissue damage supports a prolonged
and increased inflammatory state of the wound, accompa-
nied by abundant penetration of neutrophils, reactive oxy-
gen species and destructive enzymes, which supports the
stagnant process. Also, the presence of a wound affect’s
nutrition due to the need to mobilize metabolic resources
to repair damaged tissues, as well as due to the loss of
nutrients through wound fluid. Therefore, the main goal of
proper nutrition in wound healing is to provide optimal calo-
ries and nutrients that will promote healing [2, 24, 30],
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KEY NUTRITION CONCEPTS AND THE ROLE
OF NUTRIENTS

Nutrition is considered one of the key and most con-
trolled environmental factors that can reduce the risk of dis-
eases throughout life. Proper and rational intake of nutri-
ents and their metabolism provide the basis for the normal
functioning of physiological processes in the human body.
To analyze the nutritional needs of a diabetic foot patient, it
is important to understand basic concepts and terminology.
All nutrients consumed by the body are divided into macro-
nutrients, micronutrients, and water. According to the AS-
PEN guidelines and standards, macronutrients are defined
as «the nutrients needed in the body in the largest amounts
(proteins, carbohydrates, fats)». Amino acids serve as
building materials for proteins in the body. Carbohydrates
can be used to form carbon scaffolds in the synthesis of
amino acids; however, they can only be used for those ami-
no acids that the body can synthesize on its own. Essential
amino acids must enter the body as part of proteins or in
the form of ketoacid for the synthesis of all essential ami-
no acids. Fatty acids and cholesterol are nutrients that are
broken down by beta oxidation to produce cellular energy.
They play an important role in cellular function, for exam-
ple, providing isolation of nerve axon membranes and are
necessary for the creation of a lipid bilayer — an important
component of organelles and cell membranes. Micronutri-
ents are nutrients that the body needs in small amounts,
such as vitamins and certain minerals (trace elements).
Vitamins are organic nutrients that are needed in limited
quantities and are not available for synthesis by the human
body. The main types of vitamins are fat-soluble and wa-
ter-soluble. Water-soluble vitamins require more frequent
use compared to fat-soluble ones. Some minerals, such as
calcium, magnesium, and phosphorus, called macronutri-
ents, are present in the body in large quantities. One of the
main functions of trace elements and some macronutrients
is to provide the necessary cofactors for enzymatic reac-
tions. Basic, or essential, nutrients are those that cannot
be synthesized in the body. Conditionally essential nutri-
ents are those that are necessary in the diet under certain
metabolic conditions when the body cannot meet its needs
through internal synthesis [18].

Vitamin A is an essential micronutrient present in var-
ious forms such as retinols, retinals and retinoic acid. The
body assimilates vitamin A, which comes from food from
animal products such as dairy products, fish, and meat, in
the form of retinol or retinyl esters from ready-made reti-
noids or in the form of carotenoids, which are provitamin A,
which are yellow, orange, and red compounds contained
in plants, which are converted into retinol in enterocytes.
After that, they are transported to the liver for storage using
chylomicrons, and then released into the bloodstream and
into biologically active tissues, binding to the protein re-
sponsible for binding retinol. Retinoids regulate important
cellular processes such as cell proliferation, differentiation,
and apoptosis, and therefore play a key role in many phys-
iological processes such as immune maintenance, barrier
integrity, male and female reproduction, and embryonic
development. Retinoids regulate the growth and develop-
ment of various types of skin cells. The lack of retinoids
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leads to abnormal formation of the stratum corneum of the
epidermis. In case of tissue damage, vitamin A promotes
the restoration of the epidermis, accelerates the healing
process, and restores the structure of the skin, and has the
ability to eliminate the negative effects of anti-inflammatory
steroids on the healing process. In addition to its function
in the inflammatory healing phase, retinoic acid promotes
the production of extracellular matrix components such as
type | collagen and fibronectin, stimulates the division of
keratinocytes and fibroblasts, and reduces the activity of
matrix-destroying metalloproteinases [15, 21].

Vitamin D is believed to have a variety of effects on
the body, including an important role in the work of insulin
and the differentiation of keratinocytes and fibroblasts by
regulating growth factors and cytokines. Vitamin D comes
from foods rich in this vitamin and is formed in the skin
when exposed to sunlight. Ultraviolet rays convert 7-de-
hydrocholesterol in the skin into previtamin D3. Previtamin
D3 can then undergo the process of isomerization into vi-
tamin D3 under the influence of membrane structures. Vi-
tamin D3, also known as cholecalciferol, is released from
the keratinocyte cell membrane, and absorbed by the skin
capillaries using a protein that binds to vitamin D [17]. Vita-
min D is converted to 25-hydroxyvitamin D by the enzyme
hydroxylase, which is a key non-specific regulator of the
immune system. This enzyme stimulates the production of
antimicrobial peptides in monocytes or macrophages. The
receptor of this enzyme is found on the surface of almost
all types of immune cells, including activated CD4 and CD8
T cells, B cells, neutrophils, and antigen-presenting cells
such as macrophages. 25-hydroxyvitamin D reduces the
level of inflammatory cytokines and promotes anti-inflam-
matory reactions. In patients with diabetic foot syndrome,
characterized by weakened immunity, impaired production
of 25-hydroxyvitamin D is considered more common and
severe, especially in the presence of non-healing ulcers
[22].

Vitamin E. There is a long-recognized link between
oxidative stress and type 2 diabetes mellitus that hypergly-
cemia, hyperinsulinemia, and insulin resistance can con-
tribute to the formation of free radicals, which contributes
to the development of oxidative stress. Oxidative stress,
in turn, can lead to glycation of hemoglobin, deterioration
of insulin signaling and decreased secretion of insulin by
beta cells in type 2 diabetes mellitus. Therefore, it is logical
to assume that antioxidants such as vitamin E can have a
positive effect on blood sugar control in diabetes. Vitamin
E (tocopherols and tocotrienols) is a powerful fat-soluble
antioxidant that the body mainly receives from fruits, vege-
table oils, nuts, and green leafy vegetables. It can prevent
glycosylation of hemoglobin by blocking the formation of
end products of advanced glycosylation, mitigating long-
term dysfunction of pancreatic B-cells caused by oxidative
stress in type 2 diabetes mellitus [29].

Ascorbic acid acts as an antioxidant and influences
various body tissues, including participation in the process-
es of reproduction, immunity, growth, and infection control.
It is an important element in the production of collagen,
which is necessary for the health of the skin and the forma-
tion of cartilage tissue. Vitamin C can slow down several
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stages of the wound healing process, including inflamma-
tion, proliferation, and remodeling, which in turn contrib-
utes to overall healing. In the inflammatory phase, vitamin
C is necessary for the breakdown of neutrophils, and in
the proliferation phase it plays an important role in the syn-
thesis, maturation, release, and decomposition of collagen,
which makes up from 30 to 40% of the total amount of pro-
tein in the body. The range of collagen-related diseases is
very extensive and includes various pathologies such as
involuntary bleeding, cardiovascular diseases, arterial an-
eurysms, premature skin aging and impaired wound heal-
ing. Insufficient vitamin C levels can slow down the healing
process of wounds, which increases the risk of infection
and negative effects on the body. One of the limitations
for humans is that they are not able to synthesize ascorbic
acid on their own since this requires the presence of the
enzyme gulonolactone oxidase. Therefore, to complete the
inflammatory phase, it is recommended to consume vita-
min C, which can be obtained from fruits, vegetables, or
special additives [11, 13].

B vitamins are a set of water-soluble organic com-
pounds that have a variety of structures but play an import-
ant role in maintaining vital body functions, such as proper
cell function, growth, and tissue development. The family
of B vitamins includes vitamins B1 (thiamine), B2 (ribofla-
vin), B3 (niacin), B5 (pantothenic acid), B6 (pyridoxine),
B9 (folic acid) and B12 (cobalamin). Except for vitamin B3,
which can be produced from tryptophan, all other B vita-
mins necessary for the human body must come from food
or other external sources. Consequently, a deficiency of
B vitamins can occur within a few weeks with insufficient
intake of a certain type of vitamin B. It is important to note
that B vitamins (B1, B6 and B12) play a key role in the
nervous system, both in terms of its structure and mainte-
nance of its normal functioning [8].

Thiamine, or vitamin B1, is found in whole grains,
dairy products, and red meat. This vitamin plays the role
of a precursor of a biochemical coenzyme in metabolic
processes and is an important component of the biological
membranes of the peripheral and central nervous systems.
The physiologically active form of thiamine is thiamine py-
rophosphate (or sodium thiamine diphosphate), which acts
as a key enzyme in carbohydrate metabolism, especially
in the brain, where it plays an important role in glucose
metabolism and energy production. A lack of thiamine can
lead to a decrease in the rate of nerve conduction and dis-
turbances in the electrical activity of the nervous system
due to changes in the process of myelinogenesis, which
ultimately leads to a decrease in the diameter of myelin
fibers. Prolonged thiamine deficiency can cause distal sen-
sorimotor polyneuropathy, especially affecting the lower
extremities. Polyneuropathy due to vitamin B1 deficiency
is characterized by a slow, bilateral, distal manifestation of
a painful tingling pathology, also known as a burning sen-
sation in the feet. In the absence of adequate treatment,
the condition can progress to a change in gait (stepping)
and the development of muscle weakness in the lower ex-
tremities [8].

Vitamin B5 is widely distributed in food and is pro-
vided by ordinary intestinal bacteria. Foods rich in panto-
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thenic acid include animal organs (liver and kidneys), fish,
shellfish, dairy products, eggs, avocados, legumes, mush-
rooms, and sweet potatoes. Vitamin B5 has a beneficial
effect on keratinocytes and fibroblasts, promotes fibroblast
migration, reproduction, and differentiation of keratino-
cytes, regulates the maturity of macrophages, and plays
a key role in cell development. Its topical application can
promote the natural healing process of wounds. Vitamin
B5 regulates the immune system, stimulates epithelial cells
to express inflammatory cytokines such as tumor necrosis
factor and interleukin, promotes the maturation of macro-
phages and enhances the differentiation of T helper cells.
A lack of vitamin B5 can lead to a decrease in cortisol syn-
thesis, increased pain in arthritis and myalgia, as well as
increased levels of fatigue, headache, depression, insom-
nia and widespread "pro-inflammatory" effects affecting the
immune system. The lack of this vitamin also reduces the
level of acetylcholine, a neurotransmitter of the parasym-
pathetic nervous system, which is manifested by paresthe-
sia and «burning in the legs syndrome» [9].

In nature, there are many foods containing vitamin B6,
such as fish, beef, starchy vegetables, and fruits, and it is
also produced by the intestinal microflora. One of the met-
abolically active forms of vitamin B6 is pyridoxal-5’-phos-
phate, which is formed from pyridoxine, pyridoxamine and
pyridoxal, three pyrimidine derivatives. Vitamin B6 per-
forms two different biological functions: it acts as a cofactor
in many metabolic and physiological processes, as well as
in developmental processes, and works as an antioxidant.
Pyridoxal-5’-phosphate is a cofactor for several enzymes
involved in more than 140 important enzymatic reactions,
including the metabolism of glucose, amino acids and
fatty acids, the synthesis of histamine, hemoglobin, and
neurotransmitters, as well as in the regulation of gene ex-
pression. Vitamin B6 deficiency in adults can lead to neu-
ropathy depending on body length, starting with the legs,
and spreading to the lower extremities. Early signs of this
neuropathy include a feeling of burning pain or numbness,
as well as paresthesia. Neurological examination shows a
decrease in sensitivity in the extremities and a weakening
of deep tendon reflexes, often accompanied by ataxia and
mild weakness in the extremities [8].

The term «Vitamin B12» is used to refer to cobala-
mines, a group of cobalt-containing corrinoids. The met-
abolically active forms of vitamin B12 are adenosylcobal-
amin, methylcobalamin and hydroxocobalamin; while cy-
anocobalamin contained in dietary supplements does not
perform direct biological functions and requires conversion
to adenosylcobalamin or methylcobalamin. Dietary sourc-
es of hydroxocobalamin present in food include animal
products such as fish, beef, poultry, and dairy products.
Vitamin B12 is synthesized by some bacteria, but not by
plants or animals, so it is important to consume it with food
to maintain proper levels and prevent deficiency. Vitamin
B12 can selectively block the conduction of certain sensory
nerves and reduce ectopic nerve arousal. Deficiency of B
vitamins in diabetic patients can increase oxidative stress
and lead to deterioration. Oxidative stress occurs when the
amount of prooxidants exceeds the ability of antioxidants
to compensate for their effects. Reactive oxygen species
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can damage functional compounds and tissues by altering
carbohydrates, proteins, lipids, and DNA. A lack of vitamin
B12 can lead to increased levels of homocysteine, which
is thought to contribute to the accumulation of reactive ox-
ygen species. Vitamin B12 deficiency is associated with an
increase in prooxidants and a decrease in antioxidants [7].

Magnesium plays a key role as a cofactor in the trans-
port of glucose into cells and carbohydrate metabolism and
is also involved in many enzymatic processes. It is neces-
sary for the activation of insulin, the synthesis of collagen
and proteins. Insufficient magnesium intake increases the
risk of developing diabetes. Magnesium deficiency reduc-
es the protective functions of cells from oxidative stress,
which reduces resistance to oxidative stress caused by di-
abetes and contributes to the progression of complications
associated with this disease [6, 13].

The concentration of calcium in the wound area var-
ies according to the biochemical activity of the healing pro-
cess. At the stage of hemostasis, calcium promotes blood
clotting, contributing to the formation of a platelet plug. It
is believed that in the inflammatory phase, a high content
of extracellular calcium penetrates neutrophils and causes
an increase in intracellular calcium, which ultimately mod-
ulates the function of neutrophils. One of the signs of the
proliferation phase is the overgrowth of the wound with a
new epithelium. Extracellular calcium plays an important
role in regulating epidermal homeostasis, and its receptor
(CaSR) initiates calcium signals that promote adhesion,
differentiation, and survival of keratinocytes by increasing
intracellular calcium and transmitting signals associated
with E-cadherin. The rapid diffusion of calcium ions at the
wound site causes a damage signal that does not depend
on transcription and stimulates the healing process of the
epithelium [27].

Zinc plays a key role in various processes of cellular
metabolism and promotes wound healing. It can enhance
platelet activity and aggregation and performs an important
function in the adhesion of monocytes to the endothelium.
Zinc can regulate the differentiation of monocytes into var-
ious types of macrophages: proinflammatory (M1 macro-
phages responsible for initial inflammation and elimination
of microbes/residues) or immunoregulatory/wound healing
processes (M2 macrophages involved in suppressing the
immune response and subsequent tissue repair/remod-
eling). Macrophages use zinc transporters to transport it
to or from bacterial phagosomes. Depending on the pres-
ence of microbes, macrophages can deprive bacteria of
zinc, effectively starving them, or, conversely, harm bac-
teria with toxic levels of zinc and other heavy metals. Zinc
metalloproteinases are involved in DNA and RNA synthe-
sis, protein, and collagen production, and support immune
function, cell division, and wound healing processes. In
addition, zinc is an important cofactor for lysyl oxidase en-
zymes, which play a key role in the formation of collagen
cross-links [13, 16].

Iron plays an important role in the process of collagen
synthesis, promotes wound healing and is necessary for
the hydroxylation of proline and lysine. Patients with dia-
betic foot syndrome often have problems with anemia and
iron deficiency. Lactoferrin, a glycoprotein that binds to iron
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and is secreted by iron-containing epithelial cells, promotes
the healing process, having a beneficial effect on the initial
phase of inflammation. It can reduce excessive immune
responses, contributing to the development of granulation
tissue and the process of epithelialization. Lactoferrin also
promotes the movement of fibroblasts and keratinocytes
by stimulating collagen synthesis.

Copper is necessary as a cofactor for protein synthe-
sis and plays an important role in the formation of collagen
during wound healing, therefore, copper deficiency can
slow down the wound healing process [13].

Selenium plays an important role as an immunonutri-
ent, supporting human metabolic activity through its chem-
ical bonds. Organic forms of selenium that are naturally
present in the human body include selenocysteine and
selenoproteins. These forms have a special mechanism
of synthesis and translational coding. Selenoproteins act
as antioxidants, help regulate thyroid function, increase
male fertility, and have an anti-inflammatory effect. One
of the main selenoproteins present in the human body is
glutathione peroxidase, which helps control the excessive
formation of free radicals in inflammatory foci. In addition
to glutathione peroxidase, other selenoproteins include
selenoprotein-S, which regulates inflammatory cytokines,
and selenoprotein-P, which plays a role in maintaining ho-
meostasis. During wound healing, selenoproteins such as
GPX-1, GPX-4, selenoprotein S and selenoprotein P in-
teract to perform various functions, including antioxidant
activity, suppression of inflammatory cytokines and neu-
tralization of peroxynitrate during the inflammatory process
[10].

DISCUSSION

Most individual, both primary and secondary studies
provide insight and evidence of differences in macro- and
microelements in patients with diabetic foot. Thus, a study
by the authors Pena et al., 2020 showed that the preva-
lence of micronutrient deficiencies, especially vitamins D,
C, A and zinc, is especially high in patients with diabetes
mellitus with foot ulcers [20]. A review by the authors of
Putz et al., 2022 indicated that insufficient vitamin D con-
tent may play a key role in the development of peripheral
neuropathy, diabetic foot syndrome, as well as cardiovas-
cular autonomic neuropathy in patients with type 2 diabe-
tes mellitus [23]. A systematic review and meta-analysis by
Kurian et al., 2023 identified a significant relationship be-
tween diabetic foot ulcers and levels of vitamin D, vitamin
C, as well as magnesium, copper, and selenium. Based
on the data obtained, the authors also make recommen-
dations to determine the level of micronutrient status in pa-
tients with diabetic foot syndrome and to investigate their
relationship [14]. In their study, Dai et al., 2019 conducted
a systematic review and meta-analysis to assess the re-
lationship between vitamin D deficiency and foot ulcers in
patients with diabetes mellitus. The analysis included data
from seven studies with a total of 1,115 participating pa-
tients. It was found that the level of vitamin D in foot ulcers
in patients with diabetes mellitus was significantly reduced
(mean difference — 13.47 nmol/l, 95% CI — 16.84-10.10; P
=0.34, 12 = 12%). It was also found that severe vitamin D
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deficiency significantly increases the risk of developing foot
ulcers in patients with diabetes mellitus (Odds ratio 3.22,
95% Cl 2.42-4.28; P = 0.64, 12 = 0%) [4]. In another prom-
ising study, the authors evaluated the relationship between
vitamin D and diabetic foot in Chinese patients. The total
number of hospitalized patients was 1,721, who were divid-
ed into two groups depending on the presence of a diabetic
foot. According to the results, the level of 25-OH-vitamin D
in patients with Wagner scores from 0 to 5 showed a down-
ward trend (p=0.114) and was also associated with diabetic
foot independently (p=0.001, OR=0.986). Vitamin D defi-
ciency and the frequency of its deficiency were higher in
the group of patients with diabetic foot (77.51%) compared
with the group without it (59.2%). The level of 25-OH-vita-
min D was also lower in the group with diabetic foot (35.80
nmol/l) compared with the group without it (45.48 nmol/l).
The researchers concluded that despite seasonal changes
in vitamin D levels, patients with diabetic foot syndrome al-
ways face an increased risk of vitamin D deficiency [28]. An
updated systematic review and meta-analysis of random-
ized controlled trials conducted by researchers Asbaghi
et al., in 2023, revealed that vitamin E intake significantly
reduces levels of glycosylated hemoglobin, fasting insulin
and insulin resistance index in patients with type 2 diabe-
tes mellitus. In addition, there was a significant decrease
in fasting blood glucose levels when taking vitamin E in
studies with varying duration of intervention. The research-
ers also found that the optimal doses of vitamin E to reg-
ulate the level of glycosylated hemoglobin and insulin are
in the range of 400 to 700 mg per day [1]. In a prospective
double-blind placebo-controlled study among 90 patients
with type 2 diabetes mellitus, it was found that treatment
with oral methylcobalamin at a dose of 1 mg for twelve
months led to an increase in plasma vitamin B12 levels.
In addition, there was an improvement in all neurophys-
iological parameters, somatosensory function, pain level,
as well as an improvement in the quality of life of patients.
These results highlight the importance of maintaining op-
timal nutritional status in people with chronic diseases [5].
A study by Turkish authors examined the relationship be-
tween serum magnesium levels and diabetic foot ulcers in
a sample of 147 people. The participants were divided into
three groups: a main group of 49 patients with diabetes
mellitus and foot ulcers, a control group of patients with
diabetes mellitus without foot ulcers, and a control group of
49 healthy individuals, the groups were similar in age and
gender (p=0.116 and 0.897, respectively). According to the
results, magnesium levels in patients with diabetes mellitus
and foot ulcers were lower than in patients with diabetes
mellitus without ulcers and in healthy individuals (p<0.001).
It was found that there is a strong relationship between the
magnesium content in the blood and the incidence of ul-
cers on the diabetic foot (OR 5.9, Cl 95% 2.7-12.6, p <
0.05) [12].

CONCLUSIONS
According to the results of the presented data, it is
worth noting that the state of vitamins, macro- and mi-
croelements plays an important role, because monitoring
the micronutrient status and proper care make it possi-
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ble to identify deficiencies, take the necessary measures
to restore them, optimize the wound healing process,
strengthen the immune system and improve the patient's
body. Using this strategy, in turn, will lead to significant
improvements, more effective rehabilitation and preven-
tion of complications. Since improper nutrition negatively
affects the complex process of wound healing, it is im-
portant to screen patients with wounds and identify risk
factors for nutritional deficiency in advance. And the intro-
duction of clinical guidelines based on the results of for-
eign and domestic research will provide medical person-
nel with systematic information about the state of trace
elements and macronutrients in the patient's body and the
levels of eating disorders, which will allow developing a
new approach to caring for patients with diabetic foot syn-
drome in clinical practice.
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MneprnvkemMusi, xapakTepHas Ans caxapHoro anaberta, crnocobCTBYET NPOU3BOACTBY BblpabOTKU areHTOB OKWUCHU-
TENbHOTO CTpecca, KOTOpble Bbi3biBalOT HapyLUeHNe UMMYHHOW (YHKLUMN U pasBUTME XPOHWYECKOro BOCMANMUTENBHOIO
npouecca. ATK hakTopbl fexaT B OCHOBE PasBUTUS MO3OHUX OCIIOXHEHWI caxapHoro Auvaberta, TakuMx Kak uilemuye-
ckas 6onesHb cepaua, HecTabunbHasi CTeHOKapausi, MHAPAPKT MUokapaa, nepudepuryeckasl MUKpoaHronatTust U apy-
rMe coudneHeHHble 3aboneBaHusi, KOTopble YXyALlalT MPOrHo3 Npu CMHApOMe AuabeTnyeckoi cTomnbl. BocnanuTens-
Hble MPOLECChbl Y HapyLleHNUs OesTENbHOCT UMMYHHOW CUCTEMbI CrocobCTBYHOT AucGanaHcy TKaHeBOro roMmeocTasa,
accoLMMUPYIOTCS C MOSIBIIEHNEM XPOHUYECKUX SI3B U MOTPEOHOCTLIO B aMmyTauMU HWKHKUX KOHe4dHocTei. MocnencTeus
XPOHUYECKMX paH co3datoT HeGnaronpusSTHYO peanbHOCTb MHBANMAHOCTM M AYLUEBHOrO CTpecca Ans nauveHToB. Kak
nauueHTbl, Tak U MeaMUMHCKUI NepcoHar, HeCOMHEHHO, Nonyyar Beirody oT 6onee rny6okoro NoHMMaHusi natoreHesa
1 NaTon3noNornn pasnnyHbIX HesaxmuBaloLmx S38. HoBble 3HaHWS NPMOBpPETEHbI NMYyTEM CPaBHEHWS CXOACTBa MeXay
XPOHUYECKMMUN paHaMu pasfiMyHON NpMpoabl C MX pasfUunsMi OT OCTPLIX PaH.

Krrouesbie criosa: caxapHblii gnabeT 2 Tuna; CMHAPOM AMabeTUYeCcKoi CTOMbI; BUTAMMUHBI; MUKPOHYTPUEHTbI; MaKpo-
HYTPWEHTbI; BeaeHne

Lll. Bamap6bekoea "', [. XKyHycoea’, I [JepbucanuHa ', )X. bekbepeeHosa ', H. Makcumosea ?

OWABETTIK TABAH CUHOPOMbIMEH ACKbIHFAH 2 TUNTI KAHT OAUABETIH BACKAPYOAFbl 3AMAHAYU
Tocm

'«ActaHa meguuunHa yHuBepcuTeTi» KEAK genengi megumumHa Kypcbl Gap xannbl gapireprik npaktuka kadpegpacsl
(010000, KasakctaH Pecnybnuvkacel, ActaHa k., benbitwinik k-ci, 49 a; e-mail: rektorat@amu.kz)

2H. W. MuporoB aTbiHAafbl Pecen ynTTblk 3epTTey MeauumHanblk yHuBepcuteTi (117513, Peceit denepaumsicel, Mackey
K., OCTPOBUTSIHOB K-Ci, 1/6 yi; e-mail: ims@rsmu.ru)

*WonnaH Batapb6ekoBa — «Metiiprep ici fbinbiMbl» 6iniv 6epy GargapnamachiHbIH AOKTOPaHThI, «AcTaHa MeauumHa
yHuBepcuTeTi» KEAK genengi meavumHa Kypcbl ©ap »xannbl gspirepnik npaktuka kadpegpacsel; 010000, KasakctaH
Pecnybnukachkl, ActaHa K., benbitwinik k-ci, 49 a; e-mail: bksholpan@gmail.com

KaHT gnabetiHe ToH rvneprivkeMns UMMyHObIK (OYHKUMAHBIH, Oy3blnyblHa XeHe Co3bliMarbl KabbiHy NPOLECIHIH
JamyblHa SKeneTiH TOTbIFy CTPECCiHIH areHTTepiH eHgipyre biknan eteqi. byn dakrtopnap XXypekTiH UeMUanbIK aypysbl,
TYpaKCbI3 CTEHOKapausi, Mnokapa WHdapkTici, nepudepusnblk MUKpOaHrMonaTus xeHe anabetTik TabaH CMHOPOMbI-
HblH B6omkamMbiH HalwapnaTtaTblH 6acka Aa apTUKyNSauMsAnbIK aypynap CUsiKTbl KaHT AuabeTiHiH Kelwl acKblHynapblHbIH
AamyblHa Heri3 6onagbl. KabblHy npouecTepi xxaHe MMMYHABIK XXYAeHiH, Oy3binybl TiHAK roMeocTa3ablH TEHrepiMciagiriHe
blKNan eTefi, co3blMarnbl XxapanapablH naiga 0onybIMeH XeHe TOMEHTi askTapdbl aMmnyTaumsnay KaxkeTTinirimeH 6an-
naHbicTbl. Co3blnmarnsl XxapanapablH cangapbl NauMeHTTepP YLWiH MyredeKkTik NeH Ncuxmkanblk CTPECCTiH Kornanmchl3 LblH-
OblfblH Tyablpagbl. Haykactap ga, MegvumuHanslk KelaMeTkeprep Ae ap Typri eMaenvenTiH )apanapablH, natoreHesi MeH
naTtom3nonornsceiH TEPEHIpek TyCiHyAeH Naaa KepeTiHi cescis. XKaHa 6inim apTypni cunatTafbl Co3blniMarbl xapanap
apacblHAaFbl YKCacTbIKTapabl OnapAblH, eTKip XapanapaaH anbipMallblibiKTapbIMEH CanbICTbIpy apKbiibl anbiHagbl.

Kinm ce3dep: 2 TunTi KaHT AvMabeTi; onabeTTik TabaH CUHAPOMbI; BUTAMUHAEP; MUKPOHYTPUEHTTEP; MAKPOHYTPUEHT-
Tep; backapy
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Peueccnsa agecHbl SIBNSieTCA pacnpoCTpaHeHHoW nartororven nomnoctu pTa. lokasaTenu pacnpocTpaHEHHOCTU
Bapbupytotcs oT 15 0o 99,7%. Peueccust oecHbl HacTo NPUBOAUT K CEPbe3HbIM 3CTETUYECKUM npobrnemam. MoryT Takke
NPVBECTY K JOMOSNHUTENBbHBIM XXanobam Ha NOBbILLEHHY YyBCTBUTENbHOCTb M 06pa3oBaHuMio NpulLeeyHoro kapueca. K
pasBUTUIO PELLECCUMMN OEeCHbI CMOCODCTBYOT MHOXECTBO (DAKTOPOB: BpedHble NPUBbIYKM, NfoXas rMrmeHa nonocTun pra,
ATPOreHHble hakTopbl, NOCNEACTBME OPTOAOHTUYECKOIO NEYEHNS U T. 4.

JleyeHne peueccun fecHbl Criefyer HaunHaTb C YCTPaAHEHUS 3TMOMOrMYecknx akTopoB. Tem, He MeHee npu yxe
cchopMmnpoBaHHOM fedekTe, AaHHbIe 4ENCTBUS HE CNOCOOHbI pelwnTb NpobnemMy. 3on0TbIM CTaHAAPTOM B YCTPaHEHUN
peLeccuen ABNsAeTCa Xmpypruyeckoe nedeHme. Beibop xmpypruyeckoro metoga oOycrnoBreH KOonMy4ecTBOM AedeKTOB,
aHaTOMU4YeCKUX yCrioBWiA B MONOCTH pTa v Ap.

Knrouesbie criosa: peueccus OecCHbl; pacnpoCTpaHEHHOCTb; Knaccudukaums; akTopbl pucka; MeToabl Nie4YeHus

PACIMNPOCTPAHEHHOCTb

Peueccusa gecHbl npegcraBnsgetr cobon obHaxeHue
NOBEPXHOCTU KOPHS 13-3a anuKarbHOro CMELLEHUs Kpasi
OECHbl, CBA3@HHOIMO C KIIMHWYECKOM yTpaTOW KOCTHOM
onopsbl [20]. laHHasa naTonorus siBsieTca OAHON U3 Haun-
Gonee pacnpocTpaHeHHbIX NpobneM napoaoHTONOrmun.
PacnpocTpaHeHHOCTb peLeccun AecHbl LMPOKO MUccrie-
JoBanacb B nuTepartype, U noflydeHbl HeOAHO3HaYHble
pesynbtaTthbl. [okasaTtenn pacnpocTpaHeHHOCTU Bapbu-
poBanu ot 15 go 99,7% [16]. Pe3ynbrathl nokasbiBanu,
4YTO peLeccuss AecHbl ABMNSETCA pacnpoCTpaHEeHHbIM 3a-
GoneBaHMeM C pacnpocTpaHeHHOCTbo 68% cpean Myx-
4uH 1 32% y xeHwuH [3]. B cucrtemartmyeckom o63ope,
nposegeHHom Vikender n gp. [65], coobwanock, 4to y
6onee 2/3 HaceneHunsa nmernaco, xoTa 6bl 0O4Ha peueccus
OecHbl, pasamepom Gonee 1 mm, a y 5-32% B3pocrnoro
HacerneHus Habniogancd CTOMKUA MNpPOrpeccupyoLwmii
npoLecc peleccun gecHbl [48].

PacnpocTtpaHeHHOCTb peLeccumn gecHbl Bbile B obna-
CTW HWXHUX pe3uoB (79,8%) [5]. OTn gaHHble Takke nog-
TBEPXAANUCb pe3ynbTataMmu uccriegoBaHust Matas v gp.
[33], Manchala n gp. [31], » Romandini n gp. [22]. OgHako
HeKoTOpble UCCNefoBaHMs Nokasanu 6onee BbICOKYO pac-
NPOCTPaHEHHOCTb B 06NacTu BEPXHUX MPEMOIISPOB Y MO-
napos [25, 31]. HayyHble pabotbl Fragkioudakis n gp. [17]
nokasanu, 4To peLeccumn AecHbl Oonblue BCEro nopaxanm
HWXKHWE NeBble KIbIKM U NEBbLIV NepBbI NPEMOorsp.

MeduuyuHa u skonoeusi, 2025, 2

KINACCUPUKALIUA

Ha pgaHHbI MOMEHT NPUHATOW Knaccudumkaumen pe-
ueccun gecHol [25] aBnsetca knaccudpmkauusa Munnepa.
[34]. OgHako gaHHas knaccudukaunsa MMEET CBOU OrpaHn-
4yeHus, B BUAE CrnoxHoctu anddepeHumnaumm | n |l knacca
n3-3a TPygHOCTU onpeaeneHns 3yboaecHeBoro npukpense-
Hus. Mpu peueccusax Il n IV knaccos no Munnepy npomcxo-
OWT NoTepsi Mex3yBHOM KOCTW, Mpu 3TOM 06bEM M TUN Mo-
Tepu KOCTHOW MAcChbl HE YTOYHAETCH, TaK Xe He onpeaens-
€TCs1 YPOBEHb MEX3YOHbIX COCOYKOB U CTEMEHb UX yTpaThl.
Knaccudukauma Munnepa no3BonsieT oueHMBaTb NPOrHo3
nocne 3akpbiTvsa gedekta 1 co3gasBanace Toraa, korga Me-
TOAb! 3aKPbITUS PELECCUMN TOSNbKO BHEAPSSIUCH B KITMHUYE-
CKylo npakTuky. -C nporpeccom MeTogoB NevYeHns AaHHasi
Knaccudmkaumnsa He MOXET 3aKpbITb BCE BOMPOCHI MO AaH-
Homn npobrieme [42]. MoaToMy npegnoxeHa HoBasi Knaccu-
dpukaumsa Ha BcemmpHom cemmHape B Kanpe [6] B kavecTse
HOBOW cucTembl knaccudmkaumm peueccum [3]. B Kampe
onpeaeneHbl TUMbl peLeccum AecHa, OCHOBaHHbIE Ha YpOB-
HE MEXMNPOKCMMArbHOIO KIIMHUYECKOro MPUKpenneHusi, B
KayeCTBe OCHOBHOMO KpUTepus Afis NOCTaHOBKU AMarHo3a
peLeccun OecHbl 1 NPOrHO3MPOBaHUA 3aKpbITUs AedekTa.

®OAKTOPbI PUCKA 3ABOJIEBAHUA
lMon u eo3pacm. B nutepaTypHbIX NCTOYHMKAX CO0D-
LLl@aeTcsl, YTO pacnpOCTPaHEHHOCTb pPeLIeCCHmM OECHbI yBe-
nM4YMBaeTCcs C BO3pacTOM UM Yalle BCTPEYaEeTCs Y MYXXYMH,

17



O630pbI NUTEpaTypbl

YeM Yy XeHLUMH [21]. OTu faHHble pasHATCA ¢ pesynbraTta-
MW OpYyrux uccriegoBaTenei, OTCYTCTBMEM CBSA3U Mexay
nosiom n peueccuen gecHol [28]. B cBoem nccnegosaHunm
K. C. Mascardo u gp. gokasanu, 4To Mexay peueccuen
OECHbl M MOMOM He CYLLEeCTBYET HUKAKOW KOPPEensiLmu
[32]. Fragkioudakis n gp. Tak e He onpegenunu cratu-
CTUYECKUE PasNUyUsa MEXAY MYXYMHAMU M XKEHLUHaMU
[8]. Tak ke MmeeTCs1 CTaTUCTUYECKN 3HAYMMAs MOMOXKM-
TenbHas CBA3b MeXAy BO3pacToOM M Hanuyinem pelec-
cuen gecHol [51]. NccnepgoBaHne Romandini n ap. [47]
nokasano, 4YTo nauyueHTbl B Bo3pacte 35-49 net vmetroT
caMmblli BbICOKUI PUCK pa3BUTUS peLieccumn aecHbl. Opyrue
3aNMAEMMONOrMYecKne MccreqoBaHMsa Tak Xe noaTBep-
XOatoT, 4TO BO3pacCT ABMNSAETCA BakHbIM (0akTOpOM pucka
peueccumn gecHsol [5,56].

lueuera nonocmu pma. XpoHu4yeckuli napodoHmum.
YpPOBEHb MMrMeHbl NOMOCTU pTa ABNAETCA OOHUM U3 hakTo-
pOB pucka pa3BuUTUS peLeccumn gecHbl. meeTca npsmas
CBSI3b MEXAY HE yA0BNETBOPUTENBHON U NITOXOW TMrMeHomn
nonocTu pTa U PUCKOM pasBUTUSA peLeccumn aecHbl. B uc-
cnenoBaHusx, NnpoeedeHHbIx Toker and Ozdemir u gp. [59]
NnokasbiBariocb, YTO BbLICOKUA YPOBEHb OakTepuanbHbIX
OnsiLek 3Ha4YMMO CBS3aH C Pa3BUTUEM PELIECCUMM LECHBbI.
Romandini M. n gp. [22] coobLwwanu o cyLecTBoBaHUM Npsi-
MOW CBS13M: YyeM Donblue HaneTa, TEM TSXenee CTeneHb
peLeccun OecHbI.

[aHHble nuTepaTypbl Nokasanu, YTo peLueccust 4eCHbI
Oonee pacnpocTpaHeHa y NauMeHTOB C 3anyLleHHbIMU
3aboneBaHuamMu napogoHTa [54]. K. C. Mascardo u gp. B
cBoel paboTe mokasanu CTaTUCTUYECKN 3HAYUMMYH MOoro-
XWUTENbHYI0 CBA3b MeXAy CTaaveln napogoHTUTa 1 ctene-
HbIO TSPKECTU peueccumn gecHol [17].

AHamomuyeckue 0CObeHHOCMU CMmpPOeHUs albee-
onspHoU kocmu. KnvHuuyeckn peueccus OecHbl Bcerga
COMpoBOXAAEeTCA OTCYTCTBMEM arbBEONAPHON KOCTWU Ha
NMopaeHHbIX y4acTkax. [103ToMy HeyauBUTENbLHO, YTO Ae-
rmcueHums (LeneesuaHble AedeKTbl anbBEONsSPHON KOCTH
C OOHaXeHneM KopHsi) 1 beHecTpauus (aedekTbl B Buae
OKHa) anbBEONSAPHON KOCTU TECHO CBSA3aHbl C pa3BUTUEM
peueccun gecHbl [29]. Onpegensanacb MNoOMNoXuUTENbHas
Koppensiumsa Mexay peLeccuMen AeCHbl U PacXoXOoeHUEM
nognexatuen koctn [30]. OgHako nogobHble Mopdoro-
rmyeckne gedekTbl anbBEONsipHOM KOCTU camu Mo cebe
He 00si3aTenbHO MOryT MPUBECTU K PasBUTUIO peLeccun
AecHbl. [1encTBUTENBHO, MHOMME AedeKTbl anbBEONAPHOW
KOCTW MOTyT BbITb Crly4anHOW HAaXOA4KOW BO BPEMS NOCKYT-
HbIX OnepaLuin UM octTaBaTbCs HE3AMEYEHHBIMMU.

MpukpenneHve y3gedkn BONM3m npvieevHon obnactu
OECHbI CHUTaAETCst BO3MOXHbIM Npeapacnonararowum dak-
Topam Ans peueccun gecHol [35]. MogswxkHasa rybHasa u
A3bl4HAsA y34e4vku, a Takke pyoLoBble Cnanky MoryT npeg-
pacnonaraTb K peLeccum AecHbl B 3Ton obnactu n ocobeH-
HO B y4acTKax, NOABepratwLLnxcs HEAOCTAaTOYHON TUrMeHe
nonocTu pra.

CornacHo npegnoXeHHOW KoHuenumm «bmotun napo-
OOHTa», OEeCHY MOXHO pasfenvTb Ha TOHKME W TOSCThble
OGuoTunbl, 0COBEHHO Ha BeCTUOYNSAPHOM MOBEPXHOCTW.
ToHKkun BMOTMN XapakTepu3yeTcs MUHMMAIbHbLIM KOonuye-
CTBOM TKaHeW C TONLWMHON AecHbl MeHee 1,5 MM, Toraa Kak
TONCTBI OMOTWN XapakTepuayeTcsi NITOTHON U NOPO3HON
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TKaHbH C 6OMbLLIMM KONMYECTBOM MPUKPENSIEHWI U TONLLM-
HoW gecHbl 6onee 2 mm [69, 74]. CunTaeTcs, YTo NaLMEHTbI
C TOHKMM BuoTMNomM Gonee NogBeEPXKEHbI PELLeCCUMUN AECHbI,
4YeM naumeHTbl ¢ ToNCTbiM GuoTmnom [23, 50].

BriusiHue opmodoHmuyeckoz2o nevyeHusi. OpTOQOHTU-
yeckoe neveHne ABNsAeTCH elle OOHUM BO3MOXHbIM 3TUO-
normyeckum hakTopoM, CNOCOBCTBYHOLLMM peLieccmmn gec-
Hbl. JlabvanbHoe Wnu NUHrBanbHOE OBWXEHUE 3yOOB BO
BPeMSs1 OPTOOOHTMYECKOTO JIEYEHNSI MOXET Bbl3BaTb UCTOH-
yeHune, pacxoxgeHne n eHecTpaumio NogaepXKnBatoLLen
NNacTVHKM anbBeonsipHoM KocTu. Ecnu kpaw gecHbl Hego-
CTaTOYHO NOAAEPXKMBAETCS arnbBEONAPHON KOCTBIO, MOXET
NPOM30NTU anukanbHas MUrpauusi, YT0 B KOHEYHOM WTO-
re NpMBEAET K peLeccun aecHbl [67]. MNoBbILWEHHbBIA pUCK
peLeccun OecHbl Nocre OpTOAOHTUYECKOTO NeYeHUs Ha-
bntogaercst npu TonwmuHe cBOGOAHOrO Kpas AeCHbI MeHee
0,5 MM 1 0cOBEHHO NpU HaKIoHe nepegHux 3y6oB Bnepes
[68]. Takum obpasom, Heobxoauma npaBUNbHas KIUHU-
yeckasi oueHka; OuoTMna napogoHTa, YTOObI u3bexartb
CNM3UCTO-AECHEBbLIX AeEKTOB MOCNE OPTOLOHTUYECKOIO
nevyeHns n obecneynTb NPaBUITbHOE MPUHSITUE PELLEHNST O
nnaHMpyemMomMm HakrnoHe nepegHunx 3y6os [74].

Jleekasi u OnumenbHasi mpasma. W3BecTHO, 4YTO of-
HOW M3 NPUYMH ABMSIETCA XPOHMYECKas TpaBma, 0COOEHHO
n3-3a HeNnpaBUIbHON eXeOHEBHON YNCTKKN 3yDoB, koTopast
dm3myeckn noBpexaaeT TKkaHn geceH [9]. TpaBmaTtnyHoe
eXXelHeBHOE UCMOoNb30oBaHne 3yOHON LLETKK, a Takke Apy-
MX CPEeACTB IMrMeHbl MOMOCTU pTa Ha AenuKaTHbIX Kpasix
OECHblI MOXET MOCTEMNEHHO Y MEAJIEHHO C rogamMu npvee-
CTU K peueccum gecHol. B ocHOBHOM aTu crnyyam npegcras-
NEHbI B COMETaHUN C KNMHOBUAHBLIM AedEeKTOM B pesyribra-
Te TpaBMaTu3aLmm, BbI3BaHHbLIX TEMU XXE areHTaMu.

KypeHue. KypeHue — elle oauH pakTop, CBS3aHHbIN
C peLeccuen aecHbl. [eNcTBUTENbHO, HECKOMNBKO Mccne-
OOBaHWI NPOAEMOHCTPUPOBAnM MOMOXUTENbHY CBSA3b
Mexay KypeHMem K BO3HWKHOBEHWEM pPEeLEecCUMn LEeCHbI
[26]. OgHaKko TOYHbIA MEXaHU3M AEUCTBMS 3TOro dpakTopa
00 CuX nop ocTtaeTcs HesicHbIM. bonee Toro, 6-mecsiyHoe
nccrneoBaHne ¢ y4acTMeM 300POBbIX MOOAbIX MOAEN He
nokasano, YTO Y KypWIbLLMKOB MOBbILIEH PUCK Pa3BUTUS
peueccumn aecHol [36].

SmpoeeHHble ghakmopsl. [ogaecHeBoe pasmMelleHne
KpaeB XyOoXXeCTBEHHOWN pecTaBpauuy cHMTaeTcs eLle oa-
HUM NOTEeHUManbHbIM BapuaHTOM MPUYMHBI peLieccum gec-
Hbl. Takum obpasom, Kpas nogaecHEBOW pecTaBpauum Mo-
ryT Bbl3blBaTb U3MEHEHUS] N3-3a MPAMOW TpaBMbl TKAHEWN
napogoHTa [13] nnu xxe cosgaBaTb AONONHUTENBHOE AENO
4N HakonneHms 3yOHOro Haneta, KOTOPOE MOXET npuBe-
CTM K BOCMAnUTENbHOMY MPOLIECCY M B MocregyroLlemM K
obpasoBaHuio peleccun aecHol [22]. JaHHoe npegnono-
»XeHune noaTeepxpanock paboton Koke U. n ap. [24], raoe
onpenensnock, 4YTo 3yObl C pecTtaBpauMsMn B npuLleey-
Hol obnactu Gonee NoATBEPXOEHbI NMOTEpPEe MpuKpense-
HWUsi OecHbl, YeM 3yObl C pecTaBpauMsaMn Ha Opyrux no-
BEPXHOCTSIX. [JaHHaa cutyaumsa ycyrybnanack B criyvae ¢
TOHKOW AeCHOWN, ToNwmMHON MmeHee 2 MM. Pelieccns gecHbl
¢ 6onbLuen BEpOATHOCTbIO BO3HMKANa Ha y4actkax C TOH-
ko gecHom [11]. OgHako cnegyeT yuuTbiBaTh, YTO Aaxe
TONCTbIA BMOTMN OECHbI HE JOCTAaTOYeH, ANA TOro YToObI
NPOTUBOCTOATL BOCMANEHUIO UMW TpaBme, Bbl3BaHHbIMU
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3yOHbIM HaneToM, KOTopbln 06pa3dyeTcs n3-3a He KOPPEKT-
HoW paboTbl NOA AECHOW B Mepuofd Koppekuuu nnomob B
npuvLeeYHon obnacTu.

PaHee npoBegeHbl MccneqoBaHUsS, KOTOpble Npofe-
MOHCTpMpoOBanu, 4Yto 3ybbl C KOpoHKamu umenu B 2,65
pasa 6ornee BbICOKUIA PUCK peLieccun OeCHbl Mo CpaBHe-
HUIO C MHTaKTHbIMK 3yGamu [15].

OTn dakTopbl MOryT ObITb B3aMMOCBSI3aHbl, CrieaoBa-
TenbHo, B DONbLUMHCTBE CriyYaeB peLeccus AecHbl obpa-
3yeTcs Nof BO3OeNCTBUEM HECKONbKNX bakTopoB. Cneno-
BaTernbHO, HaNM4Yne OgHOro U3 3TMx hakTOPOB MOXET yBe-
NNYUTb NOTEHLMANBHbIV PUCK Pa3BUTUS PELLECCUN AECHbI.

METOAbI NEYEHUA PELLECCUN OECHbI

JleyeHwne peueccun gecHbl cnegyet Ha4unMHaTb C NepPBON
hasbl NeveHns], 3aKnYaLLEencs B yCTpaHEHUN 3TUOSON-
yeckunx dpaktopos. [18, 80]. OgHako, HecMoTps Ha adhdek-
TMBHOCTb JAHHOrO Nnogxoaa B ctabunmsaunm v npegoTepa-
LLIeHUW NporpeccrMpoBaHnsi 3aboneBaHusi, OH He cnocobeH
peLwwnTb NpobremMsbl ¢ yxxe chopMupoBaHHbIMI fedekTamu
TKkaHen aecHbl. OCHOBHbIM 3TaNoM B YCTPaHEHMU peLiec-
cuen aBnseTca xmpyprudeckoe neveHue. CyTb onepauun
Mo 3aKPbITUIO PELIECCUM OECHbI CBOAUTCS K NiacTUYecKo-
My 3ameLLeHno fedekTa AEeCHbI, NOKPbITUE 0OHaXKEHHOM
YacTb KOpHS 3yba MHTErpMpPOBaHHLIMU TKAHSAMU U BOCCTa-
HOBIEHVE YOOBMETBOPUTENBHOIO LIBETA OECHBI.

Ons pgocTukeHus nonHoro nokpbiTust kopHst (CRC)
yaile BCEero Mcnosb3ylTcs [Ba pasfuyHbIX XUpyprude-
CKUX MeTofa: KOpOHalbHbIA paclumpeHHbI nockyT (CAF)
[70,71] v TyHHenbHbIN MeTog (TUN) [40,73].

lMoka3aHust K METOAY NOKPLITUSA KOPHSA 3aBUCUT OT TOTO,
ABMAETCA NN peueccusi OQMHOYHOW UITM MHOXECTBEHHbI-
Mu [40]. TexHuKa pacLUMPEHHOro NocKyTa C pasnuyHbIMK
MoamnduKaumMamMmn aBnseTca Hanbonee pacKkpbiTbiM METO-
OOM B Hay4yHon nuTepartype [60]. B couetaHun c coegmHu-
TeNbHOTKaHHbIM TpaHcnnaHTatom metod CAF cuutaetcs
30/10TbIM CTAHZAPTOM B JIEYEHMM OOUHOYHBLIX PEeLeccuin
[8]. Kpome TOro, paclumpeHHbIi NOCKYT C BePTUKanbHbIMK
paspe3amMu YCMewHO MCMOoNb3yrTCs AMS JIeYeHUs MHO-
KECTBEHHbIX peueccun geceH [2]. OgHako, HeKoTopble
aHaToMU4YecKkune yCcroBusi MOryT OrpaHMymMBaTth ero npumMe-
HeHVe, Hanpumep, HeJoCTaTOMHOE KONMMYECTBO KepaTuHM-
3MPOBAHHON TKAHW, HEKAPMO3HbIE NOPAXEHUS LLIElKN 3yba
1N manoe npeaasepus nonoctu pra [53]. 3T HepgocTaT-
KM yKasblBalOT HA HEOOXOOUMOCTb AarbHEULWNX UCCneno-
BaHW B NMOMCKaX anbTepHATUBHbIX MOOXOO0B.

AnbTEepHaTMBHBIM METOAOM 3aKpbITUSI peueccun gec-
Hbl SIBMISIETCS TYHHENbHbIA METO, KOTOPbIA BO3MOXEH A5
3aKPbITUS €ANHUYHBIX U MHOXECTBEHHbIX AedekToB [55].
TyHHenbHaa TexHWka npeacrtaBnseTr cobort MUHUMAanbHO
MHBa3MBHbIN, Ge3onacHbIv 1 npeackasyembli Mmetog, [39].
CyTb MeToda 3aknioyaeTcs B cO3gaHuMM KapmaHa (cnmsu-
CTO-HAOKOCTHUYHBIA TYHHENb), MO3BOMSIOLLEro MOOHATb
NOCKYT U BBECTU COEAMHUTENBHOIO JIOCKyTa WK nonu-
MEpPHbIN 3ameHnTEeNb 63 OTCINOWMKM COCOYKOB AECHBI 1 6e3
BeEpTUKanbHbIX nocnabnsawowmx paspes3oB [73]. TyHHenb-
HbIi MeToA, NOCTENEeHHO HabupaeT NonynsipHOCTb Kak Ba-
pWaHT, KOTOPbIN He BMAMSIET HA LIENOCTHOCTb MEeX3yBHOoro
COCOYKa, a TaKkKe ynydllaeT 3CTEeTUYECKUE pesynbrarhbl,
HeHapyLUEHHOE KPOBOCHAOXeHMEe M NuUTaHue TpaHcniaH-
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TaTa, orpaHMYeHHoOe packpbiTue nockyTta. Bce atu npeu-
MyLLecTBa MOTyT MpuBeCTU K Bornee GbICTpOMYy 3axKuBrie-
HUIO 1 YMEHbLLEHWNIO MOCNE0NEPALMOHHbBIX OCIIOXHEHUIA.

B Heckonbkux cuctemartuydeckux obsopax [7, 55] nay-
yanu n cpaBHmBanu metoabl CAF unu TUN, Tem He me-
Hee He JOCTUTHYT KOHCEHCYC 1 He BbISIBMEHO Kakow MeToA
OaeT Nyywni KNuHMYeckuin pesynerat. OTcyTcTBME oKa-
3aTeNbCTB MOXET ObITb CBA3aHO C OrPaHNYEHHBIM YNCIIOM
PKW, cpaBHuBatowux aTM gBa MeToda, WUnu OTCYTCTBME
CTaHOapPTU3MPOBAHHOIO XMPYPrM4ecKoro NpoToKona.

OCHOBHbIM KpUTEPUEM YCMELIHOTO XMPYPrnYecKoro
metoaa (CAF n TUN) siBnsieTca nonHoe 3akpbiTUe KOpHeW
(CRC), oueHuMBaoLWwuincs B NpoLeHTax.

Azaripour A. u gp. n Salhi L n gp. B cBOMX nccneno-
BaHUSIX CpaBHMBanu [Ba MEeToda B COYETaHuM C coeau-
HUTENbHOTKaHHbLIM TpaHcnnaHTaHTom (CTG): TUN + CTG
¢ CAF + CTG. CyLeCTBEHHbIX pasnuymin ¢ TOYKU 3peHunst
CRC He 6bIno BbIsSiIBNEHO B ABYX rpynnax [4, 49].

B cwucrematnyeckom o0630pe UM MeTa-aHanuae
Toledano-Osorio M. u gp. pe3ynbsraTtbl N0 MNOKPbLITUIO KOp-
Hel BapbupoBanu B npegenax 61,24-99% un 56,07-97,3%
ansa CAF n TUN, cooTBeTcTBEHHO. PasHuua mexay AByMs
meTogamum coctasuna 2,93% (ot -5,46 go 11,31; 95% ON).
Tem He MeHee, CTaTUYECKME 3HAYMMbIX Pa3NnUYMi B OBYX
rpynnax He Habnoganuce [60].

B metaaHanuae Tozim u gp. [62] nokasaHo, Yto CAF
npesocxogun TUN (p = 0,007), pa3Huua B npoueHTe mno-
KpbITWst KOpHew coctasuna 4,93% (ot 1,36 go 8,51; 95%
OW). OTmedeHbl pasnuunst B abCOMIOTHbIX 3HAYEHUSIX, O
KOTOpbIX COOBLLANOCh B MCCIEA0BaHUAX, HO HE BCE U3 HUX
CTaTUCTUYECKUN 3HAYUMBbI.

MpoTBOMONOXHLIE pe3ynbTaT MoflyYeH B MCCneno-
BaHUM Zuhr O n gp., B KOTOPOM TYHHENbHbIA METOA C UC-
Nonb30BaHWEM COELOUHUTENBHOTKAHHOIO TPaHCNaHTaHTa
(CTG) (p<0,005) nokaszan 3HA4YUTENbHO fy4llMe [OMro-
CpOYHble pe3ynbraTthl, Yem meTogmka CAF ¢ coeguHuntens-
HOTKaHHbIM TpaHCcnNaHTaHToOM [72].

B kayecTBe camoro pacnpocTpaHeHHOro nnacTnyecko-
ro matepuana B HacTosiLLiee BpeMsl UCNomb3yeTcs coeau-
HUTErNbHO-TKaHHbIN TpaHcnnaHTat [38,45]. MNonynapHoCcTb
OaHHOTro MnacTUYeckoro marepuana obycrnoBrneHa BbICO-
Ko BMOOOCTYMHOCTBIO ayTOMNMOMMYHbBIX TKaHEWn, OTCYyTCTBU-
€M PUCKOB BO3HWKHOBEHUS UMMYHHbIX peakuun [63]. Tem
He MeHee, JaHHas METOAUKA He NnLieHa n HegocTaTkoB. K
HUM OTHOCSITCS: AOMNOMHUTENbHAA TpaBMaTu3aumsa Ha go-
HOPCKOM y4acTke, PUCK KPOBOTEYEHUS MpU MOBPEXOEHUN
KOHEYHbIX BETOK HEOHOW apTepuu, pas3BuTUE WHeKUnn
Ha [JOHOPCKOM y4yacTKe, OMacHOCTb HEKpo3a CIU3WUCTOro
TpaHcnnaHTata [61], B TOM 4ucne obycnosreHHas npu-
MEHEHMEM MHUNIbTPaLMN aHECTETUKOB C Ba30OKOHCTPUK-
TOPOB NPV NPUMEHEHWM, KOTOPbIX UMEET MECTO CMasm U
cAaBneHne kanunnspHeix BeTok [12]. Bce aTo cnocobcTy-
€T MOUCKY anbTepHaTUBHbIX METOOOB M MartepuarnoB Ans
pelueHnst aaHHon npobnembl [26,43]. AnbTepHaTUBHbIE
MaTepuarnbl BKITHOYAKOT anio U KCEHOTPaHCNaHTaTbl, Mno-
crnegHWe B CBOK oYepenb NPeLCTaBMeHbl auenonapHon
konnareHoBon matpuueln (AKM). TMepBoHavansHo AKM
paspabaTbiBanack U UCMNOMb3oBanach A5 fe4EHUs OXo-
roB, B Ka4eCTBe BPEMEHHOIO AepMaribHOro SKBMBArNeHTa.
B nocnegytowem gaHHbIn Matepuan, Hawern NpUMeHeHns
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B CTOMAaTonOrM4eckon peKOHCTPYKTUBHOW XUPYPrun B Ka-
YecTBe 3aMeHbl COEAMHUTENBHOTO TKAHHOTO TPaHCMaHTa-
Ta 6e3 pucka otTopxkeHus [10].

OKcnepuMeHTanbHble WCCNEAOBaHUSA Ha >KUBOTHbIX
rnokasanwu, YTO KCEHOreHHbIN KonnareHoBbIi MaTpuKC 3a-
MEHSIETCS1 COOCTBEHHOWM TKaHbO X03sMHA C XenaembiMu
TMCTONMOMMYECKUMN 1N (DYHKLMOHAMNBHBIMU XapakTepUCTU-
kKamu [58] n NnpuBOaUT K YBENUYEHUIO KaK BbICOTbIl, TaK U
TOMLLUMHbBI NOMOCHI OPOroBeBLUEN TKaHW [57].

Ha cerogHsAWHWMIA OeHb MHOrve Guonornyeckne marte-
puanel CXo4Hbl MO CBOMM LIENEBbIM CBOMCTBaM, OAHAKO,
OTNMYaTCA CbIpbEBbLIM Martepuanom, cnocobammn obpa-
00TkK, CTepunmnsaumnn, xpaHeHus [52], 4To CyLLIEeCTBEHHO
BNUSIET Ha X 3PPEKTUBHOCTD.

OCHOBHbIMM MaTepuanamv Ons WU3roToBreHus aep-
ManbHOrO MaTpuKkca sIBNSIeTCsl OproLLIMHA CBUHBU U Kpyn-
Horo poratoro ckota (KPC). BeckneTouHbli AepMarnbHbI
mMaTpukc cBuHb (PADM) COCTOUT M3 TPEXMEPHOTO CTEPU-
nunsoBaHHOro vucroro konnareHa | u Il Tvna n anactuna,
KOTOpbIA NpeacTaBnseT cobon CTabunbHbIA TKaHEBbIN
MaTpUKC, nomny4vyeHHbln n3 ceuHen [11]. PADM npoxogut
npouecc Ae3nHEKLMN ONA YCTPAHEHMS BCEX aHTUTEHHbIX
KOMMOHEHTOB U KOMMOHEHTOB TKAHEBOIO OTTOPXXEHUS, Ta-
KMX KaK He KonnareHoBble Benkun u KNeTku, a Takke bakre-
puun 1 BUpYyChbl U3 gepmbl [1].

B 2010 r. rpynnon kasaxcrtaHckmx yyeHbix K. P. Abyra-
nuneson, B. b. Oran n gp. paspaboTaHo 1 3anaTeHTOBaHO
paHeBOE MOKPbLITUE HA OCHOBE OOECKNETOYEHHON napue-
TanbHoM GprowmnHbl kpynHoro poratoro ckota (KPC) nog
KOMMep4YecknM HasBaHuem «X-GRAFT» [35]. Beibop KPC
B KayecTBe CbIpbeBOro mMarepuana obycroBneH pacnpo-
CTPaAHEHHOCTbIO B MUPOBOM XXMBOTHOBOACTBE, 1 O0NbLUNM
BbIXO4OM KOHEYHOro mnpogykTa C O4HOW efuHWLbl Noro-
nosbs. [27]. MNpouecc obeckneTounBaHUSA MO3BONUI MO-
NyYMTb KOMIAreHoBYK MMACTUHY FULLEHHYI aHTUrEHHbIX
CTPYKTYP M MaKCMMaribHO CXOXYHO MO CTPYKType C Yenose-
YeckuM KonnareHom [21].

Nmeetcs psag nybnvkauuii, cpaBHMBAKOLWNX COEaNHU-
TENbHO TKaHHbIA TPaHCMNMaHTaHT C KonnareHoBbIMU Ma-
Tpuuamun ans nevyeHnst peLeccun OecHsl.

J. Nunez v gp. cozganu akcnepvMeHTanbHyo Mogenb
OOWHOYHbIX PELLECCUMIN OECHBI Ha 3 MUHM CBUHbSX. Jleve-
HWe npoBogunock ¢ noMollbto CAF 1 ycTaHOBKOW coefu-
HUTeNbHOTKaHHOro TpaHcnnaHtata (CTG) unn PADM. Ye-
pe3 3 mecdaua B rpynne CTG B cpegHem CRC pgocturna
76%, B rpynne PADM - 62% (pe3ynbraTbl CTAaTU4ECKM He
3Ha4uMmbl). MMcTonornyeckast KapTMHa ¢ NOBEPXHOCTU KOp-
He Oblna ogMHakoBas B AByx rpynnax [37].

C. M. Schmitt n gp. ony6nmkosanu 10-mecs4HoOe LOKNK-
HMYeckoe nccnegosaHve, rae cpasHnBanm CTG n PADM y
cobak nopogbl 6urne. B xoge vccnegoBaHust NpuyLLIK K Bbl-
Bogy, 4to B rpynne ¢ PADM ob6bem kepaTvHU3MpOBaHHOM
OECHbI cTaTucTudeckn He yctynan rpynne ¢ CTG [5].

M. Cie’slik-Wegemund un gp. onybnvkoBanu Luectu-
MEeCsSYHOe PaHOOMU3NPOBAHHOE KIMHUYECKOE WUCCneno-
BaHue, cpaBHuBatolwee PADM n CTG ¢ ncnonb3oBaHneM
TYHHENbHOW TEXHVKWN ANS NIEYEHMS PeLeccumn aecHb! Mo | n
Il knaccy no Munnepy. B aByx rpynnax Habniogancsa npu-
POCT KepaTUHM3MPOBAHHOM TkaHW, ogHako CRC B rpynne
¢ CTG cocrtaensn 71,4%, PADM — 14,3% (P < 0,05) [29].
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MonoxutenbHble pesynbTaTthl Takke Habnoganuch B
npoJormknTensHoMm mnccnegosavmm Cosgarea u ap., KoTo-
poe anunock 12 mecsaueB. B pamkax uccrnegoBaHusi npo-
BOOUNN NEYEHNE—MHOXECTBEHHbBIX CMEXHbIX peLeccui
OECHbl C MOMOLLBI MOAUMULMPOBAHHOIO TYHHENBHOro
metoga (MCAT) B coyeTaHWyM CO CBWMHOW OECKNeTo4YHOM
aepmanbHon matpuuernn (PADM). B pesynerate uccne-
OOBaHMA onpefeneHo, YTo MCMNOoNb30oBaHNE KOMOWHALMK
MCAT+PADM paeT xopolwve pesynsratbl fIe4eHUs MHO-
XKEeCTBEHHbIX peLeccun gecHbl. Yepes 1 rog B 78,05% cny-
YaeB peLeccun OecHbl Habnaanock 3akpbiTMe KOPHA Ha
50%, a B 68,29% cny4aeB 3aKpbITUE KOPHS COXPaHSOCh
Ha 50% 4vepes 4 roga [44].

B 2019 . O. G urlek u gp. cpaBHmBanun PADM n CTG
B NIEYEHUN MHOXECTBEHHbIX peleccun no 1, 2 knaccy no
Mwunnepy M-CAF metogom. MpoueHT 3y60B C NOMHbIM Mo-
KPbITEM KOPHEN B ABYX rpynnax octaBasncsl O4MHAKOBbIM
yepes 6 mecsueB (CTG — 78% n PADM -70,7% cooTtBeT-
CTBEHHO) U1 Yepe3 18 mecsaueB (B AByx rpynnax — 87,8%)
(p>0.05). IBa meToga nokasanu acpdeKTMBHOCTb BO Bpe-
Ms1 BCEro uccrnenoBaHusi B TedeHnmn 18 mecsaueB. OpgHako,
npv nedeHnn peueccun ¢ CTG y naumeHToB Habnoganuce
bonee BbLICOKME MOKasaTenu MO yBENWYEHWIO OPOroBEB-
wewn TkaHn [19].

OpHako, B uccnegosaHuu Pietruska u gp., B koTopom
CPaBHMUIN NIeYEHNE-MHOXECTBEHHbIX PELLECCUi AECEH Ha
HVKHEN YerCcTU C UCNOoNb30BaHWEM MOANMULMPOBaHHOM
KOpOHarnbHOW paclUMpeHHON TyHHenNbHoM TexHnkn (MCAT)
B codeTaHumn ¢ CTG n PADM. B xoge vccnegoBaHms nony-
YeHbl criefytoLLme pe3ynbTaThl: CPeAHEE NOKPbITUE KOPHEN
(MRC) c PADM cocTtaBuno 53,20% 1 83,10% ¢ CTG yepes
rog. MonHoe nokpbitne peueccun (CRC) coctaBuno 20%
ans PADM 1 67% ans CTG. KomouHauma MCAT+CTG no-
kasana 6onee apdPeKTUBHbIE pPe3YNbTaThl C TOYKU 3PEHUS
NOKPbITUS KOPHS U 3CTETUYECKMX NapameTpoB [41].

B 2020 r. rpynna y4yeHHbIx D. L. Rakasevic n gp. npoBo-
ovnn nedenune 20 nauneHToOB C peleccuen gecHol1 Tuna.
MaumeHTbl paHOOMHO NPOoreYeHbl C NCNONb30BaHNEM CBU-
HOW OepmanbHoOW kKonnareHoBow MaTpuubl (PADM) wnm
coeguHuTenbHOTKaHHoro TpaHcnnaHtata (CTG) B code-
TaHUU ¢ MOOUMULNPOBAHHOW TYHHEINbHOW TEXHUKOW. [1po-
BOOMNAChb OLEHKa CPEeLHEro M MOSIHOIO MOKPLITUSA KOPHS,
LUMPUHBI KEPATUHMU3NPOBAHHOW TKaHW, MPUPOCT TOMLLMHbI
OECHbl N 3CTEeTMYEeCKas OLEeHKa MOKPbITUSA KOpHS. B xope
nccreoBaHnsi He Oblno 06HapyXXeHO CyLLECTBEHHbIX pas-
NNYNIA B KITMHUYECKNX Y SCTETUYECKMX pesyrnbTaTtax B OBYX
rpynnax. Tem He MeHee, cpegHee MOKpbITUE KOpPHEW Xa-
pakTepM30Banochb nokasarensiMm CTaTUCTUYECKM Bbille Y
NnauMeHTOB, KOTOPbLIM Onepalyms NPOBOAMIACH C UCMONb30-
BaHMEM COEAMHUTENbHOTKAHHOIO TpaHcnnaHtarta. lMauu-
€HTOB C MOMTHOM MOKPbLITUEM KOPHS, nporeyeHHbix ¢ CTG,
B ABa pa3sa 6orblue, Yem nauyneHtoB ¢ PADM [46].

B nccnepoBaHum S. Vincent-Bugnas n gp. nposoau-
nocb cpaBHeHUEe 3PPEKTUBHOCTUM TYHHENBbHOW TEXHUKM
3aKpbITUSI KOPHS C MCMOMb30BaHMEM HOBOMO KCEHOMEHHOTO
GecKknNeTo4HOro AepmMarnbHOro MaTtpukca U COeqUHUTENb-
HOTKaHHOW TpaHcnnaHTaumm (CTG) aAns neyYeHus MHoxe-
CTBEHHbIX PELeCCUI BEPXHEN YemntocTu (peueccusa Tuna 1)
yepes 12 mecsaueB nocne onepauuu. [Npy aTom fokasaHo,
4yTO C ucnomnb3oBaHnem CTG nony4veHbl Nnyywne pesysb-
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Tatbl No cpegHemy nokpbiTnio kopHen (MRC) 80,6% =+
23,7% no cpaBHeHuto ¢ 68,8%+23,4% npu PADM. MNonHoe
nokpbiTun peueccun (CRC) B rpynne CTG — 48,7%+6,8%
c 1 24,3%+8,2% npun nedeHnn ¢ PADM. B atom uccneno-
BaHUM BCe MOJyYeHHblEe NMapaMeTpbl FOBOPUNN B MOMb3y
CTG. OpHako y nmauMeHToB, C ucnonb3oBaHnem PADM,
Habroganock CHWXeHue 3aborneBaemMocTb, U YMEHbLUe-
HWe nocneonepawumoHHon 6onu [66].

3AKIMKOYEHUE

PelLeccusa gecHbl ABNSIETCS OOHOW U3 OCHOBHbIX 9CTe-
TUYECKUX NpobremM naumneHToB C pasnuyHbIMK 3abonesa-
HUSIMM NONIOCTY pTa. ATO NPUBOAUT K PasBUTUIO Y NaLMeH-
TOB YyBCTBUTENbHOCTM 3y6OB 1 GOrbLLEMY PUCKY Pa3BUTUS
Kapueca KopHsi. MyKormHrBanbHasi Xupyprusi CTpeMuTcs
BOCCTaHOBUTb PELIECCUIO AECHbI 10 MOSTHOTO 3aKpbITUS Ae-
dekTa ¢ cobrogeHne aCTETUYECKN YOOBNETBOPUTENBHOTO
COCTOSIHUSI AeCHbl. ONsi MOKPbITUS OGHaXKEeHHbIX KOpHEMN
B HacTosilLee BPEMS CYLLECTBYET LUMPOKUIA CMEKTP METO-
[0B MYKOTMHIMBarbHOW TpaHchnaHTauuM. 3T MeTogpbl
JaloT BrofHe npeackasyemble U YOOBIEeTBOPUTESNbHbIE
pe3ynbTaThl pelleHnst Npobrem, CBsidaHHbIX C peLeccuen
AecHbl. MNpaBunbHO NoaoGpaHHbIA METod XUPYPruyecKon
onepauumn C y4eToM KITMHUYECKON cuTyauumn u matepuan
TpaHcnnaHTauuM NPUBOAAT K YCMelHbIM pe3yrnbratam
no 3aKkpbITUO AedekTa AecHbl. AKTyarnbHOCTb NpoGremsl
npeanonaraet AanbHERLniA NoMck MEeToOOB M CPencTB
ANS YCNELIHOro NeYeHnst peLeccum AecHbl.
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Gingival recession is a widely spread pathology of the oral cavity. Prevalence rates vary from 15 to 99.7%. Gingival
recession often leads to serious aesthetic problems. It can also lead to additional complaints of increased sensitivity and
the formation of cervical caries. Many factors contribute to the development of gingival recession: unhealthy habits, bad
oral hygiene, iatrogenic factors, the consequences of orthodontic treatment, etc.

Treatment of gingival recession should begin with the elimination of etiological factors. However, with an already
formed defect, these actions are not able to solve the problem. The gold standard in eliminating recession is surgical
treatment. The choice of surgical method is determined by the number of defects, anatomical conditions in the oral cavity,
etc.
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OypblHHaH KanbinTackaH 6Gornca, Oyn apekeTTep MaceneHi Lwewyre kabineTTi emec. PeleccusiHbl XOAbIH anTbiH
CTaHZapThbl - XMPYPrusanblk emaey. Xupyprusinelk 84icTi TaHgay akaynapablH caHblHa, aybl3 KyblCbiHAaFbl aHAaTOMUSMbIK
Xargannapra xeHe T.0.
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Aging is an inevitable stage of life, a natural process that we all experience and often strive to slow down. As life
expectancy on Earth continues to rise, the quest for longevity and vitality becomes increasingly significant. However,
alongside this increase in lifespan, we face the emergence of diseases associated with aging and genetic mutations that
can lead to various health complications. This dual challenge has long been a concern for researchers and healthcare
professionals.

To mitigate the negative impact of aging on health, it is crucial to explore ways to slow down this process. This article
discusses several promising options that suggest their effectiveness against aging, potentially acting as geroprotectors.
Among these, antioxidants are perhaps the most popular choice due to their ability to reduce oxidative stress caused by
free radicals—unstable molecules that can damage cells and contribute to aging.

In addition to traditional antioxidants, synthetic antioxidants such as enzyme mimetics are becoming a focal point
of therapeutic research. These compounds aim to replicate the action of natural enzymes that combat oxidative stress,
offering a novel approach to age-related health issues. Furthermore, polyphenols, naturally occurring compounds found
in various fruits, vegetables, and beverages like tea and red wine, have garnered attention for their potential health
benefits.

Together, these compounds may contribute to new research opportunities aimed at combating age-related pathology
and improving overall health outcomes. By understanding and harnessing the power of antioxidants, enzyme mimetics,
and polyphenols, we may pave the way for innovative interventions that not only extend lifespan but also enhance the
quality of life for individuals as they age. The pursuit of effective geroprotectors represents a vital frontier in promoting

healthy aging and preventing age-related diseases.

Key words: geroprotection; antioxidants; polyphenols; synthetic antioxidants; aging

Reviewing the literature in recent decades, it is im-
possible not to notice in publications a reflection of the
widespread search for ways to slow down human aging
and pre-vent diseases that aggravate aging. Already, it
seems, ways have been found to control many of the
diseases that accompany aging: there are drugs that
can significantly control heart disease, diabetes, arthri-
tis, and even Alzheimer's disease. However, there are
still no means that can prevent the occurrence of these
age-associated diseases. The search for safe drugs that
treat aging in general by slowing cellular degradation
or making the elderly more resistant to the factors that
cause physical and mental decline is still in its infan-
cy. The goal of anti-aging medicine is to slow the aging
process and mitigate its associated consequences, such
as susceptibility to cancer, diabetes, cardiovascular and
neurodegenerative diseases. It is clear that although
some biological substances or technologies have now
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shown promising results in preclinical settings and even
in the clinic, it will take considerable time to test their
long-term effects in humans.

Nevertheless, it is objectively clear that there is a rea-
son to hurry: people over 70 represent the fastest-growing
segment of the population, which is most noticeable in the
United States [58]. The World Health Organization (WHO)
projects that between 2015 and 2050, the proportion of the
world's population over 60 will almost double from 12% to
22% [83]. Currently, 80% of the world's adults aged 65 years
and older have at least one chronic disease, and 68 percent
have two or more [16]. There is no doubt that in the near
future, there will be more and more people living in their 80s,
90s, and 100s. The need to keep these older people healthy
is obvious. Improving the quality of life of people in late age
may even be a boon for the economy and a breakthrough for
the healthcare system, which annually spends huge sums
on the treatment of age-associated diseases.
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Drug regulators are currently debating this but have
not yet recognized aging as a preventable disease, so
there is no clear path to licensing drugs to treat it. Howev-
er, there is reason to hope that the situation will change.
Several substances can already be identified as leading
candidates for use in reducing the risk of age-related pa-
thology in this way, as they go beyond individual diseas-
es and could help support health more broadly. They are
briefly described below.

Thus, metformin, a diabetes drug taken by millions,
has been tested as a geroprotector for many years. There
is some evidence that metformin has protective properties
against cardiovascular disease and may reduce the risk of
other age-related diseases such as cancer, dementia, and
stroke [65]. Similar anti-aging effects have been described
in recent years for another group of antidiabetic drugs,
namely sodium-glucose co-transporter type 2 (SGLT2) in-
hibitors - canagliflozin, empagliflozin, dapagliflozin [39, 64,
65]. Whether older people taking metformin or empaglifloz-
in can avoid or at least delay the development of age-re-
lated diseases will likely be determined in large, long-term
clinical trials.

Rapamycin, discovered in the 1970s, is now used to pre-
vent organ rejection after transplantation and to treat some
types of cancer. However, it has been repeatedly proven in
mice that rapamycin prevents cancer in rodents and slows
the progression of dementia; rapamycin also helps mice
maintain muscle mass, slows the development of cardiovas-
cular diseases, and can prolong the life of old mice [47, 57].
The current focus is on whether rapamycin will provide the
same benefits in slowing disease in humans.

Senolytics, as a new class of drugs, target senescent
cells, also called zombie cells, which are damaged cells that
refuse to die. As we age, the body becomes less efficient at
removing them, so they begin to accumulate and release
chemicals that can cause chronic inflammation, damage
nearby cells, and cause typical age-associated pathology
[22, 46]. Researchers are now testing the ability of senolyt-
ics to prevent or slow the progression of age-related human
diseases such as Alzheimer's disease, osteoarthritis, cardio-
vascular disease, and kidney disease [2, 69].

Aim — to evaluate the efficacy of synthetic antioxidants
and polyphenols for the geroprotective properties.

In this review, we sought to draw the main attention
to biologically active substances, both of plant origin and
synthesized, that have antioxidant properties (we propose
to consider only exogenous antioxidants).

The phrase «antioxidant and aging» occurs quite often;
when searching, it was found in 14,524 articles in PubMed,
1,704 articles in the past year alone, and a total 0of 49,600,000
results were obtained for this query in Google.

This interest of researchers is obviously due to the
fact that among the many theories explaining the causes
of aging, one of the main ones is the theory of oxidative
stress, first formulated by Denham Harman [29, 30]. It
should be taken into account that it is an antioxidant, an-
tiradical activity that is assumed to be one of the general
anti-aging mechanisms, starting with the theory of aging
put forward by D. Harman [29] and further developed at
present [12, 80].
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We found it possible to present some introductory con-
cepts related to antioxidants here. Free radicals are chem-
ical compounds that contain at least one unpaired electron
in their outer shell, which usually makes them highly reac-
tive. The most common free radicals and reactive mole-
cules in biological systems are formed from oxygen (reac-
tive oxygen species, ROS) and nitrogen (reactive nitrogen
species, RNS). ROS or RNS are formed during electron
transfer reactions by losing or gaining electron(s) [25]. The
terms reactive oxygen species (ROS) and reactive nitro-
gen species (RNS) refer to reactive radical and non-radical
derivatives of oxygen and nitrogen, respectively.

Free radicals play an important role in cell proliferation,
differentiation, migration, apoptosis, and necrosis. Low to
moderate levels of ROS and RNS are required to main-
tain many important physiological functions. On the con-
trary, excessive production of these forms is responsible
for the disruption of redox homeostasis, which in turn leads
to oxidative stress and indirect damage to important bio-
molecules, including DNA, proteins, and membranes [42].
Oxidative stress, characterized by a shift in the balance
between forming and eliminating free radicals towards ac-
cumulation, is a common denominator in the pathogenesis
of chronic diseases and aging [29].

The concept of oxidative stress has been interpreted
in different ways, but the most common is the following: an
imbalance between oxidants and antioxidants in favor of
oxidants, leading to disruption of redox signaling and con-
trol and/or molecular damage [68].

Oxidative stress and the aging process are closely re-
lated to each other. It has been proven that both acute and
chronic oxidative stress lead to the induction of a prema-
ture aging program both in vitro and in vivo [19, 41, 78].
With the advent of the concept of oxidative stress, it was
proposed that diseases associated with oxidative stress
could be “cured” by increasing the supply of antioxidants.

That is why research on the anti-aging properties of
antioxidants began quite a long time ago, which attracted a
lot of public attention [20]. First of all, research was carried
out on vitamins with antioxidant properties - C, A, E, and D.
The first results seemed promising, and today for a large
number of people the words “antioxidants” and “anti-aging”
are associated with each other as closely as the words “ox-
idants” and “aging”.

However, over the past few years, paradigms have
changed. Large-scale clinical studies have shown only
limited health benefits from taking antioxidants in the
form of vitamins E, A, C, or a-tocopherol, B-carotene,
and selenium [25, 27]. Cochrane reviews state that sup-
plementation with antioxidant vitamins A, C, and sele-
nium does not affect mortality in either healthy people
or patients; on the contrary, vitamin E was found to in-
crease mortality [7].

A systematic review and meta-analysis of studies
describing the effects of antioxidant vitamin and mineral
supplements on cardiovascular disease risk and all-cause
mortality [32] found that no effect was observed for com-
monly used multivitamins, vitamin D, calcium, and vitamin
C, and there was an increased risk of all-cause mortality
when taking niacin (with statins).
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Work has begun to accumulate showing the pro-oxi-
dant effects of antioxidants and the negative effects of
some antioxidants on normal, healthy cells that maintain
physiological levels of ROS [37, 45].

Itis now believed that, despite the ability of these antiox-
idants to scavenge peroxides and free radicals in cell-free
systems, their ability to exhibit these properties in vivo has
not yet been confirmed. And even the known cytoprotective
activity is explained mainly by the ability not to suppress,
but to activate multiple redox pathways, which causes bi-
phasic hormetic reactions and highly pleiotropic effects in
cells. It has been established that N-acetylcysteine, $-caro-
tene, selenium, and vitamins influence redox homeostasis
through the formation of low molecular weight redox-active
compounds (H202 or H2S), known for their ability to stimu-
late cellular endogenous antioxidant defense and promote
cytoprotection in low concentrations, but have prooxidant
effects at high concentrations [3, 74]. Probably, taking into
account the two-phase response of cells to the pleiotropic
effect of antioxidants can help explain many contradictory
results obtained in fundamental and applied research and
build a more logical strategy for their use.

Polyphenols occupy a special position among anti-
oxidants. Among natural antioxidants, polyphenols are
the most frequently studied compounds. Polyphenols are
macro-molecules with a molecular weight of more than 200
Daltons that quickly diffuse through cell membranes [56].
Larger polyphenols are biosynthesized in situ from small-
er polyphenols into non-hydrolysable tannins [48]. Some
polyphenols contain repeating phenolic molecules of pyro-
catechol, resorcinol, pyrogallol, and chloroglucinol, linked
by esters (hydrolyzable tannins) or more stable C-C bonds
[71]. The main feature of polyphenols is their antioxidant
and antiradical activity, which is even more important than
their anti-inflammatory effect [9]. The mechanism of antiox-
idant action of polyphenols includes hydrogen atom trans-
fer, single electron transfer, sequential proton loss electron
transfer, and transition metal chelation [88].

These compounds are potent ROS scavengers in vi-
tro, but it is important to remember that they are readily
oxidized to form quinones, semiquinones, and hydrogen
peroxide (H202) and thus can have pro-oxidant effects,
especially in cell culture [44, 85]. Unlike vitamins E and
C, there appear to be no specific transport mechanisms
for the accumulation of polyphenols in the human body,
and indeed polyphenols are rapidly metabolized through
processes such as methylation and glucuronidation; such
metabolism reduces their antioxidant activity [82]. Levels
of unconjugated polyphenols in vivo are generally very
low, especially in the brain [63], and based on studies of
biomarkers of oxidative damage, there have been previ-
ous reports that polyphenols do not have systemic antioxi-
dant effects in vivo [55, 82]. However, most recent studies
have refuted this and suggest that polyphenols improve
autophagy by clearing misfolded proteins in neurons, sup-
press neuroinflammation and oxidative stress, and protect
against neuro-degeneration in vivo [11, 86].

When considering the systemic distribution and action
of polyphenols, it is important to remember that the effect
of polyphenols does not begin to unfold in the blood, but
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in the gastrointestinal tract, the situation may be different.
The poor absorption of polyphenols leads to their high con-
centrations in the gastrointestinal tract, where polyphenols
may already have an antioxidant (or other) effect there [26,
33]. Rapid metabolism of phenols by colon bacteria leads
to the formation of compounds that may have real ther-
apeutic value [50, 82]. For example, due to the low bio-
availability of anthocyanins, their intestinal metabolites, as
suggested by B Wang et al. [79] play a critical role in pro-
viding health benefits by participating in the so-called gut
microbiota-heart or gut microbiota-brain axes. Increasing
evidence suggests that polyphenols delay aging and alle-
viate age-related diseases indirectly through interactions
with the microbiota [23, 31, 91].

Overall, polyphenols may play a special role in the gas-
trointestinal tract and most of the preventive and therapeu-
tic effects may be realized, at least in part, through antiox-
idant effects in the gut microbiome [28]. Their beneficial
effects on human health appear to be due not only to direct
antioxidant effects but also to indirect interactions with the
intestinal microbiota.

We consider it necessary to note that the results of
clinical studies of polyphenols vary significantly depend-
ing on whether an isolated polyphenol is used in the study
(resveratrol, curcumin, fisetin, quercetin, and others) or a
natural mixture or concentrate of polyphenols typical of a
particular natural product source of polyphenols is used. It
is still unclear whether the protective effects are due to in-
dividual antioxidant polyphenols or to unique combinations
of polyphenols found in different foods [8].

For example, over the past 20 years, there have been
nearly 200 studies evaluating resveratrol for at least 24
indications, including cancer, menopausal symptoms, di-
abetes, metabolic syndrome, and cardiovascular disease.
But there are still no agreed-upon treatment regimens for
any specific condition or endpoint, other than the fact that
resveratrol is generally well tolerated at doses up to 1 g/
day. In addition, resveratrol has been found to consistent-
ly reduce inflammatory markers and improve aspects of
impaired metabolism [10]. Researchers generally con-
clude that resveratrol may provide health benefits to hu-
mans, but larger, higher-quality clinical trials are needed
to move this intriguing compound from health food stores
to clinics.

More definitive conclusions are obtained by research-
ers of total polyphenols (polyphenols of wine or grapes,
blueberries, strawberries, and other berries and plants).
Thus, while taking the Mediterranean diet (MED) or the
Green-MED diet enriched with poly-phenols, it was pos-
sible to record a significant decrease in biological age for
256 participants with abdominal obesity or dyslipidemia af-
ter an 18-month randomized controlled trial DIRECT PLUS
(a difference of ~ 8.9 months) [87]. The Green-MED diet
(high in polyphenols) has been found to be neuroprotective
in age-related brain atrophy [35].

Total polyphenols have shown promising effects in the
treatment of chronic age-associated diseases, as they
have potent anti-inflammatory, antioxidant, and cholester-
ol-lowering effects [67]. Thus, a mixture of strawberries,
blueberries, chokeberries, and black currants reduced
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systolic blood pressure and LDL levels, while increasing
HDL levels [17]. In another study, strawberries alone re-
duced LDL cholesterol levels as well as vascular cell ad-
hesion molecule-1 (VCAM-1) levels in patients with met-
abolic syndrome [4].

Red wine polyphenols have been extensively studied
for their protective effects on vascular health in both ani-
mals and humans. In a meta-analysis [81] a significant im-
provement in systolic blood pressure was proven (- 2.6 mm
Hg, 95% CI: - 4.8, - 0.4).

Polyphenols are promising bioactive substances that
have beneficial effects on age-related cognitive decline.
In a study by J Bensalem et al. [6], the effect of polyphe-
nol-rich grape and blueberry extract on the memory of
healthy elderly people (60-70 years old) was assessed.
An improvement in age-related episodic memory decline
in people with severe cognitive impairment has been es-
tablished.

Results of a double-blind randomized trial [84] in 61
healthy subjects aged 65-80 years demonstrate that daily
intake of blueberry powder equivalent to 178 g wet weight
improves vascular and cognitive function and reduces 24-
hour ambulatory systolic blood pressure in healthy older
adults. This suggests that blueberry (poly) phenols may
reduce future cardiovascular disease risk in older adults
and improve episodic memory processes in older adults at
risk for cognitive decline. The meta-analysis also confirms
that the use of polyphenols may be a potential means of
preventing muscle loss as humans age [51].

A complex of coffee, tea, and beet polyphenols re-
duced body weight in obese patients in a randomized clin-
ical trial [52]. Dietary polyphenols are hypothesized to be
effective in preventing obesity through various multi-target
weight loss mechanisms. Polyphenol supplementation
significantly altered anthropometric parameters in obese
subjects aged <50 years, for periods =3 months, and at
doses <220 mg per day [90]. Overall, dietary polyphenols
show promise in preventing and treating obesity in aging
populations [1].

A meta-analysis of 14 studies with a total of 50,366 par-
ticipants with metabolic syndrome [59] found a reduction
in the chances of developing metabolic syndrome by an
average of 22% when using polyphenols.

Another meta-analysis suggests that modulation of the
microbiota by total lingonberry polyphenols and probiotics re-
duces atherosclerotic plaques by a mechanism mediated in
part by activation of Akkermansia muciniphila and reduction
of TMAO [49]. A study by F. Liu et al. [43] confirmed a positive
correlation between the use of lingonberry polyphenols and
the activity of Akkermansia muciniphila in the colon.

Typically, synthetic antioxidants identical to natural
ones are isolated (for example, synthetic precursors of re-
duced glutathione, synthetic superoxide dismutase (SOD)
mimetics, synthetic carotenoids and polyphenols, acetyl-
carnitine, acetylcysteine, ascorbic acid, B-carotene, chole-
calciferol, a-lipoic acid, and others) and synthetic antioxi-
dants, having no natural analogs (probucol, pentoxifylline,
ubiquinone, metal compounds and others) [72].

Synthetic small molecules with antioxidant activity
can be used as therapeutic agents, but are more com-
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monly used as antioxidant dietary supplements to slow
down the oxidation of nutrients, particularly lipids and
proteins.

Among the synthesized antioxidants identical to nat-
ural ones, antioxidant enzyme mimetics can be distin-
guished. Since superoxide dismutase (SOD), catalase,
and glutathione peroxidase are the most important anti-
oxidant enzymes playing a key role in redox homeostasis,
this makes them attractive biomolecules for the design
of small molecular metal complexes with ROS scaveng-
ing properties under pathological conditions. Perhaps the
most frequently studied are metal complexes with mag-
nesium, which have superoxide dismutase mimetic prop-
erties. Manganese is a transition metal capable of oscil-
lating between several oxidation states, making it suitable
for hosting superoxide anion radicals and creating SOD
mimetic compounds [77]. To date, a large number of
Mn-based complexes have been synthesized and stud-
ied - salen derivatives, nitro-gen-centered ligands, cyclic
polyamines, carboxylate/aminocarboxylate ligands, por-
phyrins, peptides, phthalocyanines [18]. Several Mn(ll)-
based cyclic polyamines and Mn(lll) porphyrins have en-
tered early clinical trials with mixed results [5].

Several SOD mimetic compounds simultaneously ex-
hibit the properties of SOD mimetic and catalase. For ex-
ample, the Mn-salen complex (EUK-8) exhibits both SOD
and catalase mimetic properties and has been found to an-
tagonize sepsis- or lipopolysaccharide-induced pulmonary
dysfunction [21].

Various glutathione peroxidase mimetic compounds
have also been tested. For example, an organic com-
pound based on selenium, ebselen, has a wide spectrum
of action. This compound and its modified analog BXT-
51072 were able to delay neurological deficits and acute
ischemic stroke, presumably by reducing oxidative stress
levels [18].

Among the antioxidants that have no natural analogs,
we propose to consider aminopyridines. This is due to the
fact that in the last decade, excessive production of nitric
oxide nNOS has been recognized as a key player in the
induction and progression of neurodegenerative diseases.
Although normal production activity is at physiological lev-
els [24]. However, since nNOS is important for neurotrans-
mission, its overproduction is associated with the formation
of an extremely reactive oxidant, peroxy-nitrite (ONOO-)
[73], in the presence of superoxide. nNOS has also been
shown to be involved in some chronic neurodegenerative
pathologies such as Alzheimer's disease [14], Parkinson's
disease [89], Huntington's disease [53], amyotrophic later-
al sclerosis [15], neuronal damage during stroke [70].

Selective inhibitors of human nNOS are precisely an-
tioxidants based on a 2-aminopyridine framework with a
shortened side amino chain [13, 76].

Aminopyridines are a class of heterocycles with a rel-
atively high probability of exhibiting biological activity. The
biological activity of aminopyridine derivatives is being
intensively studied [54]. Among them, 2-aminopyridines
stand out, for which antioxidant and cytoprotective effects
have been recorded (these effects can be considered pre-
cursors of senolytic action) [76]. Using 2-aminopyridine de-
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rivatives as pharmacophores, pharmaceutical companies
around the world are seeking to synthesize small mole-
cules with antioxidant activity for use against various bio-
logical targets [60]. A series of potent, selective, and highly
permeable human neuronal nitric oxide synthase (hnNOS)
inhibitors based on a difluorobenzene ring coupled to a
2-aminopyridine scaffold are reported for the treatment of
neurodegenerative diseases [75]. The antimicrobial activ-
ity of substituted 2-aminopyridines has been established
[36, 61]. The combination of antioxidant capacity with anti-
fungal and antibacterial effects has been established for a
number of new substituted 2-aminopyridine d-lactone [62].
A number of data indicate that 2-aminopyridine derivatives
are promising lead molecules for the development of new
anti-tuberculosis drugs [40].

4-Aminopyridine derivatives have been identified as
non-selective blockers of several voltage-gated potassium
channels and are being tested in the symptomatic treat-
ment of demyelinating diseases such as spinal cord injury
or multiple sclerosis [54].

It was discovered that some 3-aminopyridine-2 (1H)-ones
obtained for the first time have high antiradical activity [38].

Among a number of new compounds, derivatives of
3-(arylmethylamino)-6-methyl-4-phenylpyridin-2(1H)-one
3a-d showed high antiradical activity against DPPH- and
ABTSe+ radicals, in some cases exceeding the refer-
ence drug - ascorbic acid, which indicates high relevance
for further studies of the resulting derivatives. The same
3-(arylmethylamino) pyridone derivatives were studied for
cytoprotective effects. The results of measuring the level
of viability of MCF-7 cells during incubation with the study
of 3-(arylmethylamino) pyridone compounds also seem
promising as a cytoprotective basis for the manifestation of
geroprotective activity [66].

The geroprotective potential of some plant and synthetic
antioxidants has been de-scribed quite fully, including in vivo
models of pathology. However, it is obvious that for plant
polyphenols, the lack of standardization of the elemental
composition of the sub-stances used reduces the likelihood
of licensing them as medicines. Total polyphenolic substanc-
es are still used as food additives, although the prospects for
clinical use as gero-protectors are clearly present.

New research opportunities may arise from synthesized
compounds with high anti-radical activity against reactive ni-
trogen species and acceptable toxicity, which are ex-pected
to better control oxidative damage at the molecular level.

We hope that this approach will contribute to a ratio-
nal pharmacological perspective and look forward to the
success of studies of total natural and synthetic antioxi-
dants as substances that reduce the risk of age-associat-
ed pathology.
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CTapeHune — Hen3BeXHbIN 3Tan XU3HW, ECTECTBEHHbIN NPOLIECC, KOTOPbIV Mbl BCE NEPEXMBAEM M YacTO CTPEMUMCS 3a-
mMeanmTb. MocKorbKy NPOAOMKUTENBbHOCTb XN3HM Ha 3emrie NPodorHkaeT pacTu, CTPeMIIeHUE K JONTONeTUO U KU3HEHHOM
cure ctaHoBUTCS Bce Gonee sHaummbiM. OHako Hapsady ¢ 3TUM YBENMYEHNEM NPOAOIKUTENBHOCTY KU3HW Mbl CTankuea-
emMcsl C BO3HUKHOBEHMEM 3a60reBaHuii, CBA3aHHbIX CO CTapeHUEM, U FEHETUYECKMX MyTaLMiA, KOTOpble MOTrYT NPUBECTU K
pasnnyHbIM OCINIOKHEHUAM CO 340POBLEM. JTa ABOMHas Npobrnema AaBHO GECNOKOUT MUccredoBaTerNnein U cneumanucToB B
obnacTu 3gpaBooOXpaHeHusI.

YT06bI CMAMYNTL HEraTMBHOE BIMSIHUE CTapeHUsl Ha 300POBbE, KpaiiHe BaXXHO U3Y4nTb CMOCoObl 3amMmeasieHns 3Toro
npotecca. B aToll cTaTbe paccMaTpuBaloTcs HECKOSBbKO NepCrneKTUBHbIX BapnaHTOB, KOTOpble NpeanonaratoT nx addek-
TUBHOCTb NPOTMB CTapeHusi, NOTeHLMAmnbHO BbICTYMNasi B Ka4ecTBe reponpoTekTopoB. Cpean HUX aHTUMOKCUAAHTbI, Mo-
Xanyi, sIBNaTCcs caMmbIM MOMyNsSiPHLIM BbIGOPOM M3-3a UX CMOCOBGHOCTU CHUXKATb OKUCIIUTESbHBI CTPECC, Bbl3BaHHbIN
cBOGOAHBIMM pafMKanaMm — HecTaburbHbIMM MOSEKynaMm, KOoTopble MOryT NMOBpexaaTh KIeTKU M cnocoGCeTBoBaThb
cTapeHuio.

B mononHeHue K TpPaaULMOHHBIM aHTMOKCUAAHTaM, CUHTETUYECKME aHTUOKCUAAHTLI, TakMe Kak MUMETUKN (DEPMEH-
TOB, CTAHOBSITCS LIEHTPOM TepaneBTUYECKUX UCCrefoBaHuii. AT COEAMHEHVs1 HanpaBneHbl Ha BOCNIPOU3BEAEHWE Aeil-
CTBUSI NPMPOAHBIX (PEPMEHTOB, KOTOPbIE GOPIOTCS C OKUCIUTENBHBLIM CTPECCOM, Npeasiarasi HoBbIV NOAXoA K NnpobneMam
CO 300POBbEM, CBAA3aHHBLIM C BO3pacToM. Kpome Toro, nonvdeHorsbl, NpUpoAHble CoeavHEHUs!, codepkalunecs B pas-
NMYHBIX OPYKTax, OBOLLAX M HanuWTKax, TAakUX KaK Yaii U KpacHoe BUHO, NPVBIEKN BHUMaHWE 13-3a UX NoTeHUManbHoM
nosb3bl A4S 300POBbS.

BmMecTe 911 coegnHeHuss MOryT cnoco6CTBOBaTb HOBbIM BO3MOXHOCTSIM UCCEA0BaHUIA, HanpaBreHHbIX Ha 6opbOy
C BO3pacTHOW NaTorormert 1 yny4lueHve obLwmnx nokasarenei 3aopoBbsi. [MoHMMas 1 UCNorb3ys CUIy aHTUOKCUAAHTOB,
MUMETUKOB (DEPMEHTOB 1 MONMEHONOB, Mbl MOXEM MPOSIOKUTL MyTb ANS MHHOBALMOHHBLIX BMELLATENbCTB, KOTOpble
He TONbKO MPOASAT NPOAOIHKMTENbHOCTb XKMU3HM, HO U yrydllaT KayecTBO XU3HK Nodei Nno Mmepe ux ctapeHus. MNouck
3 EKTMBHBIX rEPONPOTEKTOPOB NpeacTaBnseT coboi BaxHbIN pybex B cogeicTBUM 300POBOMY CTAPEHUIO 1 NMpodu-
NaKTUKe BO3PacTHbIX 3a60neBaHui.
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KapTato — eMipgiH epikci3 keseHi, 6i3 6apimia 6acTaH KeLlipeTiH aHe xui bastynatyFa TeipbicaTblH Tabufn npoLecc.
>Kep GeTiHaeri emip cypy y3aKTbifbl apThbin Kene XaTkaHObIKTaH, y3aKk eMip cypyre XaHe eMmipLueHAikke yMTbifly 6apraH
caliblH MaHbI3abl 6ona 6actagbl. [JereHMeH, emip Cypy y3aKTbIFbIHbIH, OCbiNlai apTybiMeH Bipre 0i3 kapTatora b6arnaHbl-
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CTbl aypynapAblH XaHe AeHcaynbIKTbIH 9PTYPIi acKbIHyNapbliHa SKeNeTiH reHeTrKanblk MyTaumanapabiy navaa 6onybiHa
Tan 6onambl3. byn eki xakTbl Npobnema y3ak yakblT 601bl 3epTTeyLUinep MeH AeHcayrblk cakTay MamaHgapbiH anadaa-
ThIMN Kenepai.

KapTatogblH OeHcaynblkka Kepi acepiH asarTy YLWiH npouecTi 6asynaTyablH XongapbiH 3epTTey eTe MaHbi3gbl.
Byn makanaga onapgblH KapTatofa kapcbl TUiMAi 60nybl MyMKIH XX8He reponpoTEKTOP PETIHAE KbI3MET eTeTiH DipHelue
nepcnekTMBanbl Hyckanap kapacTbipbinagbl. OnapgblH iWwiH4e aHTUOKCUAaHTTap epKiH pagukangap — xacylwanapgbl
3aKblMAaybl XXaHE KapTatoFa blKnan eTeTiH TypaKkCcbi3 Moriekyranap TyablpaTblH TOTbIFY CTPECCIH TOMeHAEeTY KabineTiHe
GarinaHbICTbl eH TaHbIMan TaHgay 6onbin Tabbinagebl.

HocTypni aHTUokcMaaHTTapaaH 0acka, CMHTETUKanblK aHTUOKCMAAHTTap, Mbicanbl, epMeHTTi MUMETUKA, Tepa-
NeBTiK 3epTTeynepaiH Herisri 6arbiTeiHa arHanyga. byn KocbinbicTap TOTbIFY CTpecCiMeH KypeceTiH Tabufn doepmeHT-
TepaiH 9peKeTiH kanTanayra bafbiTTanFaH, acbiHa OannaHbICTbl JeHCaybIK MacenenepiHe xaHa Keskapac yCbiHaabl.
CoHbIMeH KaTap, nonudeHonaap, Lwaw XaHe Kbi3blSl lWapan CUsikTbl TYPIi )KeMicTep, KeKeHiCTep MeH cycbiHaapaa Kkesae-
CETiH Tabufn KocbInbiCTap AeHCaynblkka aneyeTTi nanaachk! YWiH Ha3ap ayaapabl.

Byn kockinbicTap Gipre acka 6annaHbICTbl NAaToNorManapMeH Kypecyre XoHe AeHCaynbIKTbIH, XKannbl HaTWKenepiH
XakcapTyfa baFbITTanfaH xaHa 3epTTey MyMKIHOKTEPIHE aKenyi MyMKiH. AHTMOKCUOAHTTapAbIH, (PEPMEHTTIK MUMETUK-
TepaiH eHe nonudeHonaapAblH KyLUiH TYCiHY XaHe navaanaHy apkbinbl 6i3 eMip cypy y3akThbIfbiH y3apTyFa faHa emMec,
COHbIMEH KaTap KapTaifaH calibiH agamaapAblH eMip Cypy canacbiH XakcapTyFa MyMKiHAIK 6epeTiH MHHOBaULMAnbIK apa-
nacynapfa »on awa anambl3. Tvimai reponpoTeKkTopnapapl i3aey canayaTTbl kKapTatogbl inrepineTy xaHe xacka b6avna-
HBICTbI aypynapablH angbiH anyaarbl MaHbi3abl Wekapa 6onbin Tabbinagb.

Kinm ce3dep: reponpoTeEKTOP; aHTMOKCUAAHTTap; nonvdeHonaap; CUHTETUKanbIK aHTUOKCMAAHTTap; KapTat
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Background. Adipose-derived tissues and platelet-rich plasma (PRP) have emerged as promising agents in
regenerative medicine and aesthetic surgery due to their ability to stimulate tissue repair, enhance angiogenesis, and
reduce inflammation. Their combined use has gained increasing attention in reconstructive and plastic surgical practices.

Aim. This review aims to evaluate the biological functions and clinical potential of adipose tissue derivatives and PRP
in surgical applications, particularly in enhancing fat graft survival and promoting tissue regeneration.

A systematic review of scientific literature was performed using databases such as PubMed, Scopus, and Web of
Science, following PRISMA guidelines. The selection criteria included original studies, reviews, and clinical trials focused
on the biological properties, therapeutic mechanisms, and surgical outcomes associated with the use of adipose tissue
and PRP. Adipose tissue contains multipotent mesenchymal stem cells that contribute to neovascularization, immune
modulation, and extracellular matrix remodeling. PRP is rich in growth factors that support cellular proliferation, tissue
integration, and inflammation control. The co-administration of PRP with fat grafts improves graft retention and healing
outcomes. Several clinical studies demonstrate enhanced aesthetic and functional results in procedures involving facial
reconstruction, wound healing, and breast surgery.

Conclusion. The integration of PRP and adipose-derived therapies offers significant advantages in surgical
regenerative strategies. However, heterogeneity in preparation methods and application protocols limits comparability
across studies. Further research is necessary to standardize techniques, validate outcomes, and broaden the clinical

applicability of these regenerative modalities.

Key words: platelet-rich plasma; adipose tissue; regenerative medicine; fat grafting; surgery

INTRODUCTION

Adipose tissue is recognized as a complex and dy-
namic organ that not only participates in energy metab-
olism but also possesses considerable regenerative ca-
pabilities, primarily due to the presence of mesenchymal
stem cells. Over the past decade, it has become increas-
ingly utilized in the field of regenerative medicine, with
particularly widespread application in plastic and recon-
structive surgery, where lipofilling techniques continue to
evolve and improve [12].

Simultaneously, platelet-rich plasma (PRP) has
emerged as a complementary therapeutic modality, offer-
ing pro-angiogenic and immunomodulatory benefits that
may enhance the effectiveness of fat grafting procedures.

This review focuses on evaluating the biological prop-
erties of adipose tissue and current lipofilling approaches,
as well as exploring the synergistic effects of PRP when
used in combination with fat grafts. Particular attention is
given to their potential integration into various clinical con-
texts, including tissue repair, aesthetic procedures, and
surgical reconstruction.
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To conduct a thorough and structured literature review,
we applied a detailed search strategy using several major
electronic databases: PubMed, Scopus, Web of Science,
Embase, and the Cochrane Library. The search encom-
passed publications from January 2022 to December 2023
and targeted high-quality sources in regenerative medi-
cine, plastic and reconstructive surgery, and adipose-de-
rived therapies. We formulated search queries using a
combination of keywords and controlled vocabulary (MeSH
terms), including «adipose tissue», «adipose-derived stem
cells»(ASCs), «stromal vascular fraction» (SVF), «plate-
let-rich plasma» (PRP), «lipofilling», «fat grafting», «graft
survival», and other related concepts. Boolean operators
(AND, OR) were employed to refine and broaden the re-
sults where appropriate.

Inclusion criteria were restricted to peer-reviewed En-
glish-language publications released between 2000 and
2023, prioritizing original studies, randomized controlled
trials, systematic reviews, and meta-analyses that ad-
dressed the biological mechanisms, therapeutic applica-
tions, and clinical integration of adipose tissue and PRP.



O630pbI NUTEpaTypbl

Excluded from consideration were case reports, commen-
taries, abstracts without full-text access, articles with lim-
ited methodological transparency, and works unrelated to
the main research focus.

From an initial pool of 1,250 records, duplicate entries
were removed, yielding 850 unique titles and abstracts for
preliminary evaluation. Following this screening, 300 arti-
cles were selected for full-text review. Ultimately, 150 stud-
ies were deemed suitable for inclusion based on method-
ological quality and alignment with our review objectives.
Key information—such as study type, patient population,
technical parameters of PRP and fat processing, and rel-
evant clinical outcomes (e.g., graft retention, vasculariza-
tion, and efficacy)—was systematically extracted using
standardized data collection forms.

ADIPOSE TISSUE AND ITS IMPORTANCE
IN MEDICINE

Structural and Functional Features of Adipose Tis-
sue. Adipose tissue is a metabolically active and hetero-
geneous organ composed of mature adipocytes and var-
ious stromal-vascular elements, including preadipocytes,
fibroblasts, immune and endothelial cells, as well as ad-
ipose-derived stem cells. It consists of two primary com-
ponents: adipocytes, responsible for lipid storage, and the
stromal vascular fraction (SVF), which provides regenera-
tive potential through its content of multipotent stem and
support cells [17].

Adipogenesis follows a two-phase process - initial
commitment of mesenchymal cells into preadipocytes, fol-
lowed by terminal differentiation marked by lipid accumu-
lation. This capacity declines with aging [47]. Traditionally,
adipose cells were categorized as white (WAT) or brown
(BAT), but recent findings have revealed intermediate sub-
types such as beige adipocytes, which exhibit thermogen-
ic properties under stimuli like cold exposure or exercise.
Pink adipocytes, described in rodent models during lacta-
tion, show epithelial-like traits, though their presence in hu-
mans remains uncertain [71].

White adipocytes store energy in a single lipid droplet
and produce regulatory hormones like leptin and adiponec-
tin [100], while brown adipocytes possess multilocular lipid
droplets and abundant mitochondria, supporting heat pro-
duction [21]. Adipocytes are structurally fragile, whereas
preadipocytes show greater resilience due to their size and
metabolic profile [38]. The surrounding extracellular matrix,
rich in collagen and adhesive proteins, maintains tissue ar-
chitecture and vascular support [104]. Additionally, adipose
tissue acts as an endocrine organ, secreting various adi-
pokines and cytokines that influence systemic metabolism,
inflammation, and tissue homeostasis [13].

The Role of Adipose Tissue in Regenerative Medi-
cine. Adipose tissue is a key source in regenerative med-
icine, offering a higher yield of adult stem cells than bone
marrow [32, 38]. These adipose-derived stem cells (ASCs)
possess strong regenerative and immunomodulatory abil-
ities, migrating to injury sites to support healing. The stro-
mal vascular fraction (SVF), extracted from digested ad-
ipose tissue, contains diverse stromal and immune cells
that act mainly via paracrine mechanisms, particularly in

MeduuyuHa u skonoeusi, 2025, 2

low-oxygen conditions [38]. Pre- and intraoperative use of
platelet-rich plasma (PRP) has been shown to improve fat
graft retention, vascularization, and reduce inflammation,
leading to better tissue integration [32]. ASCs produce
key growth factors like vascular endothelial growth factor
(VEGF), HGF, and FGF2, aiding angiogenesis and tissue
repair [38]. Additionally, adipocytes can dedifferentiate, and
progenitor cells can become fibroblasts, keratinocytes, and
endothelial cells.

Fat grafting has shown clinical benefits in treating
burns, osteoarthritis, and chronic wounds [115, 116, 117,
118, 119, 120, 121, 122, 123, 124, 125, 126], particular-
ly by enhancing angiogenesis in poorly perfused diabet-
ic tissues [24]. SVF makes up ~10% of non-parenchymal
adipose content and includes endothelial, mesenchymal,
and immune cells. These cells modulate inflammation and
stimulate matrix remodeling; for example, IL-10-secreting
macrophages aid tissue repair [143]. SVF injections im-
prove wound healing and scar quality, enhancing texture,
elasticity, and hydration [139]. Due to its accessibility, bio-
compatibility, and stem cell richness, adipose tissue is a
valuable and versatile material in regenerative medicine
and lipofilling procedures [61].

LIPOFILLING
IN PLASTIC SURGERY

Historical Development and Contemporary Tech-
niques. Lipofilling, defined as the autologous transplan-
tation of adipose tissue acquired through liposuction, has
experienced notable evolution over time. Historically, its
progression can be categorized into three distinct eras: the
initial phase from 1889 to 1977, characterized by fat excision
techniques; a second period between 1977 and 1994, when
liposuction procedures were still invasive and traumatic;
and a third stage commencing in 1994, marked by the intro-
duction and refinement of the Coleman method [107]. The
earliest recorded instance of using fat for reconstructive pur-
poses dates back to 1889, when Meulen V. utilized omental
tissue in the repair of a hernia [106]. In 1893, Neuber G.
performed the first documented fat grafting by transferring
adipose tissue from the arm to the orbital region, highlighting
the superior outcomes associated with small-volume grafts
[109]. Czerny subsequently used a lipoma for breast recon-
struction following mastectomy, laying the groundwork for
fat-based augmentation techniques [5].

In 1910, Lexer applied fat grafting in facial aesthetic
procedures and for the correction of deformities, including
cases of Dupuytren’s disease [19]. Brunning incorporated
fat grafting into rhinoplasty surgeries in 1911, while Hol-
lander explored cross-species fat transplantation, though
his methods did not gain widespread acceptance [44]. By
the mid-20th century, the method had further advanced
when Billings and May advocated for its use in breast re-
construction and recommended the inclusion of fascia to
enhance graft longevity [40]. Notably, during World War I,
fat grafting was reportedly employed in espionage-related
facial modifications [107]. Peer later demonstrated that
only approximately half of the transplanted adipocytes sur-
vived, thereby emphasizing the necessity of refining surgi-
cal techniques [22].
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The practice of liposuction, initially introduced in the
1970s by Arpad and Fischer, underwent significant im-
provement through the contributions of lllouz, who em-
ployed blunt-tipped cannulas, revolutionizing adipose
harvesting methods [81]. In the 1980s, surgeons such as
Ellenbogen and Bircoll began utilizing fat grafting for the
correction of facial asymmetries and breast irregularities,
although its broader application was limited by oncological
safety concerns [118]. The 1990s introduced a series of in-
novations, including the development of fat-filled implants
(Hang-Fu) and enhanced graft processing techniques
(Chaijchir) [74,51]. The Coleman method, which prioritized
gentle aspiration, careful fat purification, and precise mi-
croinjection, significantly improved both graft viability and
outcome consistency [56].

In the current clinical landscape, lipofilling is employed
not only for volumetric restoration but also as a therapeutic
intervention for scar remodeling, wound healing, and over-
all aesthetic enhancement. Its expanding scope of applica-
tions underscores its enduring relevance and utility in both
reconstructive and aesthetic plastic surgery.

Principal Stages and Hypotheses Regarding Fat
Graft Viability. Although substantial research has been
dedicated to fat grafting, a universally accepted standard
for adipose tissue harvesting and processing has yet to
be established [45]. The procedural framework generally
comprises three key stages: (1) harvesting fat via liposuc-
tion, (2) subsequent processing, and (3) reinjection of the
prepared graft. The widely adopted Coleman technique,
developed in the 1990s, involves low-pressure manual as-
piration aimed at minimizing cellular trauma, followed by
centrifugation to segregate the harvested fat into distinct
layers: oil, a central adipocyte-rich fraction, and debris. The
middle fraction, enriched with viable adipocytes and stro-
mal vascular cells, is then reimplanted in small, controlled
quantities to foster new blood vessel formation [55].

Numerous alterations to the original method have since
emerged [123]. In some protocols, centrifugation is re-
placed by simpler techniques such as gravitational decant-
ing or filtration through sterile gauze or Ringer’s solution
[92]. Commercially available systems now strive to maxi-
mize the recovery of viable cells while reducing procedural
trauma [43]. A consensus review by Kaufman et al. indicat-
ed that neither the donor site nor the processing method
significantly influenced clinical outcomes. Nonetheless, it is
common surgical practice to overcompensate during graft-
ing to account for an anticipated volume reduction of up to
50% within six months postoperatively [86].

The effectiveness of fat grafting is contingent upon the
viability and type of transplanted cells — whether mature ad-
ipocytes, preadipocytes, or mesenchymal stem cells — as
well as the thorough removal of contaminants such as resid-
ual blood, which may compromise integration and survival
[85]. Certain theoretical models suggest that the majority of
grafted adipocytes fail to persist, and instead, regeneration
is mediated by the activation of host cells at the implantation
site. The precise cellular composition that ensures long-term
engraftment success, however, remains under investigation.

Another variable that may influence graft outcomes is
the diameter of the cannula used during harvesting and in-
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jection, although empirical data on this factor are sparse.
Discrepancies in clinical results can often be attributed
to variations in technique, individual patient characteris-
tics, and gaps in understanding the biological behavior
of fat tissue, especially in relation to aging. The Coleman
method typically employs adipose tissue harvested from
the abdominal or hip regions, followed by centrifugation
to isolate the desired graft material, which contains both
mature fat cells and components of the stromal vascular
fraction [56]. Due to the inherently low vascular density
of fat, graft retention is often unpredictable. Adipocytes
are highly sensitive to oxygen deprivation, making prompt
revascularization a critical determinant of graft survival. If
blood flow is restored quickly, the potential for recovery
improves considerably [29]. Extended graft viability not
only supports sustained secretion of trophic factors but
also enhances the regenerative capacity by maintaining
stem cell activity.

Platelet-Rich Plasma: Definition, Typology, and
Production Methods

The post-transplant fate of fat grafts is strong-
ly shaped by interactions with the extracellular matrix,
which regulates essential cellular processes such as
migration, differentiation, and proliferation. Several con-
ceptual frameworks have been proposed to explain the
survival dynamics of grafted fat. Peer’s Graft Survival
Theory posits that adipocytes initially survive through
diffusion of plasma nutrients, with smaller graft volumes
demonstrating enhanced outcomes due to superior nutri-
ent diffusion [22]. The Graft Replacement Theory argues
that most transplanted adipocytes undergo apoptosis,
and regeneration is instead driven by stromal vascular
fraction (SVF) cells, which induce angiogenesis and adi-
pogenesis [120]. Conversely, the Host Cell Replacement
Theory suggests that all necrotic donor cells are sup-
planted by host-derived adipocytes, connective tissue,
and vasculature, thus placing emphasis on the recipient
site’s biological environment [110].

According to Eto et al. (2012), three distinct zones
can be identified within a fat graft: an external viable zone
measuring approximately 300 um, a middle zone char-
acterized by regenerative activity and partial cell death
(600-1200 pm), and a central necrotic zone devoid of
viable cells. Revascularization typically begins within 48
hours, but in the absence of sufficient perfusion, cells
in the deeper layers rapidly undergo necrosis [63,117].
While adipogenesis can restore tissue volume over a pe-
riod of three months, complete structural integration may
take up to nine months and may still result in partial re-
sorption or fibrotic transformation [19].

Long-term volume retention varies considerably, with
reported losses reaching as high as 80% [129]. Graft
success is influenced by multiple variables, including the
technique used, individual patient factors such as age
and body mass index, comorbid conditions, and the ef-
ficiency of neovascularization. Mechanical trauma during
injection and insufficient angiogenesis are notable con-
tributors to reduced graft longevity [140, 27]. Empirical
studies underscore the importance of early revasculariza-
tion, revealing a direct correlation between prompt blood
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vessel formation and improved graft retention rates [46].
Recipient site optimization is crucial for fat graft success.
Strategies include cyclic negative pressure to enhance
perfusion [80], and the use of alloplastic implants to slow
resorption via controlled inflammation [97]. VEGF appli-
cation improves vascular growth and reduces oil cysts
[137]. Ischemic preconditioning and microneedling stim-
ulate oxygenation and matrix remodeling [8,127]. Preclin-
ical evidence suggests that pre-treatment with PRP can
enhance graft integration, though comparative data with
other techniques remain limited. Further research is nec-
essary to standardize recipient site preparation and im-
prove clinical outcomes [82].

COMBINED USE
OF PRP AND LIPOFILLING

Platelet-rich plasma (PRP) is defined as plasma with
platelet concentrations significantly higher than baseline [6,
42, 53, 103, 111]. Due to varied preparation protocols, its
composition — particularly platelet, leukocyte, and growth
factor content — differs widely across over 17 commercial
systems [34, 75]. While Marx and Cho proposed thresh-
olds of 4-7% baseline, some protocols yield PRP with lower
platelet counts than whole blood [53, 64, 103]. Initially ap-
plied in hematology and later in surgery and dermatology,
PRP is now used across multiple fields including plastic
and reconstructive surgery [18, 57, 66, 90, 108, 133, 135].

In lipofilling, PRP’s regenerative potential stems from its
proangiogenic and anti-inflammatory effects. Early studies,
including Rigotti et al. [25], observed enhanced vascular re-
sponse and immune activation after PRP-enriched fat graft-
ing, though improvements in regeneration were modest.
Subsequent trials by Cervelli, Segreto, and Smith confirmed
the safety and feasibility of PRP-enhanced fat grafting for
wound healing, with some reporting accelerated healing
and reduced pain [48]. However, randomized trials, such as
Smith et al.'s diabetic foot ulcer study, found no significant
clinical differences across groups, highlighting the need for
larger studies.

Results remain mixed across applications. In facial at-
rophy (Fontdevila et al.), gluteal augmentation (Willemsen
et al.), and scarring (Tenna et al.), PRP showed benefits in
recovery and session reduction [7], while others, like Sal-
garello in breast reconstruction, found no added advantage
[7]. Comparative studies with stromal vascular fraction
(SVF) suggest both PRP and SVF enhance graft survival,
though Gentile et al. reported superior outcomes with PRP
in some contexts [9, 10, 125].

PRP contributes to fat graft viability by providing a fi-
brin matrix that supports adipocytes, suppresses inflam-
mation, and retains growth factors. In vitro studies show
that PRP enhances adipose-derived stem cell (ASC)
proliferation, supports keratinocyte and fibroblast differ-
entiation, and stimulates vascular network formation [48].
Additionally, PRP reduces preadipocyte apoptosis, sup-
presses inflammatory markers, and improves cell survival
in co-cultures [36].

Optimal PRP concentration remains debated; 5-15%
is generally beneficial, while higher levels (>40%) may be
cytotoxic [68]. Although PRP enhances proliferation, high
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concentrations may inhibit adipogenic differentiation [14].
Nevertheless, PRP promotes ASC transdifferentiation
into endothelial cells, crucial for angiogenesis [4].

Donor site selection also influences outcomes: abdom-
inal and thigh fat — especially with thicker adipose layers
— yields more viable ASCs and better graft retention [91].

Animal studies demonstrate that PRP-treated grafts
show enhanced vascularization and fewer ischemic mark-
ers (e.g., vacuoles, oil cysts) within the first week post-in-
jection [112, 126]. However, early revascularization is
essential, as hypoxic adipocytes die within seven days.
Activated PRP has demonstrated superior results over in-
activated PRP or saline, with Hersant et al. reporting higher
cell viability and vascular density [23, 112].

Although PRP improves the structural and vascular
profile of fat grafts, the timeline of revascularization re-
mains critical. If delayed, even PRP-induced angiogenesis
may not prevent early ischemia-related cell loss.

CONCLUSION

This review provides an in-depth examination of the bi-
ological characteristics of adipose tissue and platelet-rich
plasma (PRP), emphasizing their clinical relevance in plas-
tic and reconstructive surgery. Adipose tissue, due to its
abundance of multipotent stem cells, holds significant re-
generative potential by supporting angiogenesis, immune
modulation, and tissue regeneration. Advances in lipofilling
— particularly through techniques like the Coleman method —
have improved the reliability and consistency of fat grafting
procedures. Nonetheless, challenges related to graft reten-
tion persist, highlighting the importance of complementary
approaches to enhance graft integration and longevity.

PRP, recognized for its angiogenic and anti-inflamma-
tory effects, has emerged as a promising adjuvant in fat
grafting. A growing body of evidence supports the com-
bined use of PRP and adipose tissue to improve graft via-
bility, promote wound healing, and stimulate regenerative
responses. In addition to enhancing vascularization, PRP
facilitates stem cell differentiation, further strengthening its
role in regenerative therapies. However, key challenges re-
main, including variability in PRP preparation techniques,
uncertainty regarding optimal concentrations, and lack of
standardized protocols for clinical application.

A central conclusion of this review is the need for con-
tinued investigation into the biological interplay between
PRP and adipose tissue. Current findings suggest a syn-
ergistic interaction, but the underlying mechanisms require
further clarification.

Limitations and future directions:

Current research is limited by the absence of standard-
ized PRP preparation and delivery protocols, as well as a
lack of long-term outcome data regarding fat graft survival.
Future investigations should aim to establish unified guide-
lines that enhance the clinical efficacy of PRP and adipose
tissue in regenerative procedures. Additionally, exploring
the influence of donor site variability on graft quality and
persistence, as well as defining optimal integration condi-
tions for recipient tissues, will be critical for advancing clin-
ical outcomes.

45



O630pbI NUTEpaTypbl

Authors’ contribution:

M. S. Tak — contribution to manuscript development
and refinement, literature search, data collection, statistical
analysis, drafting of the manuscript.

Funding:
This research received no external funding.

Conflict of Interest:
The author declares no conflict of interest.

Publication Statement:
This material has not been published elsewhere and is
not under consideration by any other publisher.

REFERENCES

1. Aoyagi Y., Kuroda M., Asada S., Tanaka S., Konno
S., Tanio M., Aso M., Okamoto Y., Nakayama T., Saito Y.,
Bujo H. Fibrin glue is a candidate scaffold for long-term
therapeutic protein expression in spontaneously differenti-
ated adipocytes in vitro. Exp. Cell Res. 2012; 318 (1): 8-15.
https://doi.org/10.1016/j.yexcr.2011.10.007

2. Bendinelli P., Matteucci E., Dogliotti G., Corsi M.M.,
Banfi G., Maroni P., Desiderio M.A. Molecular basis of
anti-inflammatory action of platelet-rich plasma on hu-
man chondrocytes: mechanisms of NF-kB inhibition via
HGF. J. Cell. Physiol. 2010; 225 (3): 757-766. https://doi.
org/10.1002/jcp.22274

3. Bilkay U., Biger A., Ozek Z.C., Glrler T. Augmenta-
tion of the calf region with autologous fat and platelet-rich
plasma enhanced fat transplants: a comparative study.
Turk. J. Plast. Surg. 2020; 29 (5): 21-27.

4. Chignon-Sicard B., Kouidhi M., Yao X., Delerue-Au-
degond A., Villageois P., Peraldi P., Ferrari P., Rival Y., Pi-
wnica D., Aubert J., Dani C. Platelet-rich plasma respec-
tively reduces and promotes adipogenic and myofibroblas-
tic differentiation of human adipose-derived stromal cells
via the TGFB signalling pathway. Sci. Rep. 2017; 7 (1):
2954. https://doi.org/10.1038/s41598-017-03113-0

5. Czerny V. Plastischer Ersatz der Brustdriise durch
ein Lipom. Arch. F. Kiln. Chirurgie. 1895; 50: 544Y550.

6. Floryan K.M., Berghoff W.J. Intraoperative use of
autologous platelet-rich and platelet-poor plasma for ortho-
pedic surgery patients. AORN J. 2004; 80 (4): 668-674.
https://doi.org/10.1016/s0001-2092(06)61320-3

7. Fontdevila J., Guisantes E., Martinez E., Prades
E., Berenguer J. Double-blind clinical trial to com-
pare autologous fat grafts versus autologous fat grafts
with PDGF: no effect of PDGF. Plast. Reconstr. Surg.
2014; 134 (2): 219e-230e. htitps://doi.org/10.1097/
PRS.0000000000000409

8. Gassman A.A., Lewis M.S., Lee J.C. Remote isch-
emic preconditioning recipient tissues improves the viabil-
ity of murine fat transfer. Plast. Reconstr. Surg. 2016; 138:
55e-63e.

9. Gentile P., De Angelis B., Pasin M., Cervelli G., Cur-
cio C.B., Floris M., Di Pasquali C., Bocchini I., Balzani A.,
Nicoli F., Insalaco C., Tati E., Lucarini L., Palla L., Pascali
M., De Logu P., Di Segni C., Bottini D.J., Cervelli V. Ad-
ipose-derived stromal vascular fraction cells and plate-

46

let-rich plasma: basic and clinical evaluation for cell-based
therapies in patients with scars on the face. J. Craniofac.
Surg. 2014; 25 (1): 267-272. https://doi.org/10.1097/01.
scs.0000436746.21031

10. Gentile P., Orlandi A., Scioli M.G., Di Pasquali C.,
Bocchini I., Cervelli V. Concise review: adipose-derived
stromal vascular fraction cells and platelet-rich plasma:
basic and clinical implications for tissue engineering thera-
pies in regenerative surgery. Stem Cells Transl. Med. 2012;
1 (3): 230-236. https://doi.org/10.5966/sctm.2011- 0054

11. Gentile P., Orlandi A., Scioli M.G., Di Pasquali C.,
Bocchini I., Curcio C.B., Floris M., Fiaschetti V., Floris R.,
Cervell V. A comparative translational study: the combined
use of enhanced stromal vascular fraction and platelet-rich
plasma improves fat grafting maintenance in breast re-
construction. Stem Cells Transl. Med. 2012; 1 (4): 341-51.
https://doi.org/10.5966/sctm.2011-0065

12. Gimble J.M., Katz A.J., Bunnell B.A. Adipose-de-
rived stem cells: Current findings and future perspectives.
Circulation Research. 2007; 100 (9): 1249-1260. https://
doi.org/10.1161/01.RES.0000261964.19115.2¢

13. Haque W.A., Garg A. Adipocyte biology and adipo-
cytokines. Clin. Lab. Med. 2004; 24 (1): 217-234. https://
doi.org/10.1016/j.cll.2004.01.007

14. Hsu C.W., Yuan K., Tseng C.C. The negative effect
of platelet-rich plasma on the growth of human cells is as-
sociated with secreted thrombospondin-1. Oral Surg. Oral
Med. Oral Pathol. Oral Radiol. Endod. 2009; 107 (2): 185-
192. https://doi.org/10.1016/j.tripleo.2008.07.016

15. Jin R., Zhang L., Zhang Y.G. Does platelet-rich
plasma enhance the survival of grafted fat? An update re-
view. Int. J. Clin. Exp. Med. 2013; 6 (4): 252-258.

16. Kakudo N., Minakata T., Mitsui T., Kushida S.,
Notodihardjo F.Z., Kusumoto K. Proliferation-promoting
effect of platelet-rich plasma on human adipose-derived
stem cells and human dermal fibroblasts. Plast. Reconstr.
Surg. 2008; 122 (5): 1352-1360. https://doi.org/10.1097/
PRS.0b013e3181882046

17. Khouri R.K. Jr.,, Khouri R.K. Current Clinical
Applications of Fat Grafting. Plast. Reconstr. Surg.
2017; 140 (3): 466e-486e. https://doi.org/10.1097/
PRS.0000000000003648

18. Kingsley C. Blood coagulation; evidence of
an antagonist to factor VI in platelet-rich human plas-
ma. Nature. 1954; 173 (4407): 723-724. https://doi.
org/10.1038/173723a0

19. Lexer E. Die freien Transplantationen. Stuttgart:
Enke; 1919-1924: 264-547.

20. Marck R.E., Gardien K.L., Stekelenburg C.M., Veh-
meijer M., Baas D., Tuinebreijer W.E., Breederveld R.S.,
Middelkoop E. The application of platelet-rich plasma in
the treatment of deep dermal burns: A randomized, dou-
ble-blind, intra-patient controlled study. Wound Repair
Regen. 2016; 24 (4): 712-720. https://doi.org/10.1111/
wrr.12443

21. Mashiko T., Yoshimura K. How does fat survive and
remodel after grafting? Clin. Plast. Surg. 2015; 42 (2): 181-
90. https://doi.org/10.1016/j.cps.2014.12.008

22. Peer L.A. Transplantation of tissues. Williams &
Wilkins; 1955: 396-398.



O630pbI NUTEpaTypbl

23. Pires Fraga M.F., Nishio R.T., Ishikawa R.S., Per-
in L.F., Helene A. Jr., Malheiros C.A. Increased survival of
free fat grafts with platelet-rich plasma in rabbits. J. Plast.
Reconstr. Aesthet. Surg. 2010; 63 (12): e818-22. https://
doi.org/10.1016/j.bjps.2010.07.003

24. Rehman J., Traktuev D., Li J., Merfeld-Clauss S.,
Temm-Grove C.J., Bovenkerk J.E., Pell C.L., Johnstone
B.H., Considine R.V., March K.L. Secretion of angiogen-
ic and antiapoptotic factors by human adipose stromal
cells. Circulation. 2004; 109 (10): 1292-1298. https://doi.
org/10.1161/01.CIR.0000121425.42966.F1

25. Rigotti G., Charles-de-Sa L., Gontijo-de-Amorim
N.F., Takiya C.M., Amable P.R., Borojevic R., Benati D.,
Bernardi P., Sbarbati A. Expanded Stem Cells, Stromal-
Vascular Fraction, and Platelet-Rich Plasma Enriched Fat:
Comparing Results of Different Facial Rejuvenation Ap-
proaches in a Clinical Trial. Aesthet. Surg. J. 2016; 36 (3):
261-270. https://doi.org/10.1093/asj/sjv231

26. Sivan U., Jayakumar K., Krishnan L.K. Constitu-
tion of fibrin-based niche for in vitro differentiation of ad-
ipose-derived mesenchymal stem cells to keratinocytes.
Biores. Open. Access. 2014; 3 (6): 339-347. https://doi.
org/10.1089/biores.2014.0036

27. Sommer B., Sattler G. Current concepts of
fat graft survival: histology of aspirated adipose
tissue and review of the literature. Dermatol. Surg.
2000; 26 (12): 1159-1166.

28. Stessuk T., Puzzi M.B., Chaim E.A., Alves P.C., de
Paula E.V., Forte A., Izumizawa J.M., Oliveira C.C., Frei
F., Ribeiro-Paes J.T. Platelet-rich plasma (PRP) and adi-
pose-derived mesenchymal stem cells: stimulatory effects
on proliferation and migration of fibroblasts and keratino-
cytes in vitro. Arch. Dermatol. Res. 2016; 308 (7): 511-520.
https://doi.org/10.1007/s00403-016-1676-1.

29. Ullmann Y., Hyams M., Ramon Y., Beach D.,
Peled I.J., Lindenbaum E.S. Enhancing the surviv-
al of aspirated human fat injected into nude mice. Plast.
Reconstr. Surg. 1998; 101 (7): 1940-1944. https://doi.
org/10.1097/00006534-199806000-00026.

30. Willemsen J.C., Lindenblatt N., Stevens H.P. Re-
sults and long-term patient satisfaction after gluteal aug-
mentation with platelet-rich plasma-enriched autologous
fat. Eur. J. Plast. Surg. 2013; 36 (12): 777-782. https://doi.
org/10.1007/s00238-013- 0887-3

31. Willemsen J.C.N., Spiekman M., Stevens H.P.J.,
van der Lei B., Harmsen M.C. Platelet-Rich Plasma Influ-
ences Expansion and Paracrine Function of Adipose-De-
rived Stromal Cells in a Dose-Dependent Fashion. Plast.
Reconstr. Surg. 2016; 137 (3): 554e-565e. https://doi.
org/10.1097/01.prs.0000479995.04255.bb

32. Abu-Ghname A., Perdanasari A.T., Reece E.M.
Principles and Applications of Fat Grafting in Plastic Sur-
gery. Semin. Plast. Surg. 2019; 33 (3): 147-154. https://doi.
org/10.1055/s-0039-1693438

33. Amable P.R., Teixeira M.V., Carias R.B., Gran-
jeiro J.M., Borojevic R. Mesenchymal stromal cell prolifer-
ation, gene expression and protein production in human
platelet-rich plasma-supplemented media. PLoS One.
2014; 9 (8): e104662. https://doi.org/10.1371/journal.
pone.0104662

MeduuyuHa u skonoeusi, 2025, 2

34. Andia |., Maffulli N. Platelet-rich plasma for man-
aging pain and inflammation in osteoarthritis. Nat. Rev.
Rheumatol. 2013; 9 (12): 721-730. https://doi.org/10.1038/
nrrheum.2013.141

35. Anitua E., Sanchez M., Nurden A.T., Nurden P.,
Orive G., Andia I. New insights into and novel applications
for platelet-rich fibrin therapies. Trends Biotechnol. 2006; 24
(5): 227-234. https://doi.org/10.1016/j.tibtech.2006.02.010

36. Atashi F., Jaconi M.E., Pittet-Cuénod B., Modar-
ressi A. Autologous platelet-rich plasma: a biological sup-
plement to enhance adipose-derived mesenchymal stem
cell expansion. Tissue Eng. Part C. Methods. 2015; 21 (3):
253-62. https://doi.org/10.1089/ten. TEC.2014.0206

37. Bartynski J., Marion M.S., Wang T.D. Histopatho-
logic evaluation of adipose autografts in a rabbit ear mod-
el. Otolaryngol. Head Neck Surg. 1990; 102 (4): 314-321.
https://doi.org/10.1177/019459989010200402

38. Bellini E., Grieco M.P., Raposio E. The science be-
hind autologous fat grafting. Ann. Med. Surg. (Lond). 2017;
24: 65-73. https://doi.org/10.1016/j.amsu.2017.11.001

39. Bernardo M.E., Avanzini M.A., Perotti C., Cometa
A.M., Moretta A., Lenta E., Del Fante C., Novara F., de Sil-
vestri A., Amendola G., Zuffardi O., Maccario R., Locatelli
F. Optimization of in vitro expansion of human multipotent
mesenchymal stromal cells for cell-therapy approaches:
further insights in the search for a fetal calf serum sub-
stitute. J. Cell. Physiol. 2007; 211 (1): 121-30. https://doi.
org/10.1002/jcp.20911

40. Billings E. Jr., May J.W. Jr. Historical review and
present status of free fat graft autotransplantation in plastic
and reconstructive surgery. Plast. Reconstr. Surg. 1989;
83: 368 https://doi.org/10.1097/00006534-198902000-
00033

41. Borghese C., Agostini F., Durante C., Colombatti
A., Mazzucato M., Aldinucci D. Clinical-grade quality plate-
let-rich plasma releasate (PRP-R/SRGF) from CaCl2-acti-
vated platelet concentrates promoted expansion of mesen-
chymal stromal cells. Vox. Sang. 2016; 111 (2): 197-205.
https://doi.org/10.1111/vox.12405

42. Bos-Mikich A., de Oliveira R., Frantz N. Plate-
let-rich plasma therapy and reproductive medicine. J.
Assist .Reprod. Genet. 2018; 35 (5): 753-756. https://doi.
org/10.1007/s10815-018-1159-8

43.Brown S.A., LeviB., Lequex C., Wong V.W., Mojallal
A., Longaker M.T. Basic science review on adipose tissue
for clinicians. Plast. Reconstr. Surg. 2010; 126 (6): 1936-
1946. https://doi.org/10.1097/PRS.0b013e3181f44790

44. Brunning P. Contribution a I'étude des greffes adi-
peuses. Bull. Mem. Acad. R. Med. Belg. 1919; 28: 440

45. Bucky L.P., Percec I. The science of autologous fat
grafting: views on current and future approaches to neoad-
ipogenesis. Aesthetic. Surg. J. 2008; 28 (3): 313-321.

46. Carpaneda C.A., Ribeiro M.T. Percentage of graft
viability versus injected volume in adipose autotransplants.
Aesthetic. Plast. Surg. 1994; 18 (1): 17-9. https://doi.
org/10.1007/BF00444242

47. Cartwright M.J., Tchkonia T., Kirkland J.L. Aging
in adipocytes: potential impact of inherent, depot-specific
mechanisms. Exp. Gerontol. 2007; 42 (6): 463-471. https://
doi.org/10.1016/j.exger.2007.03.003

47



O630pbI NUTEpaTypbl

48. Cervelli V., De Angelis B., Lucarini L., Spallone D.,
BalzaniA., Palla L., Gentile P., Cerulli P. Tissue regeneration
in loss of substance on the lower limbs through use of plate-
let-rich plasma, stem cells from adipose tissue, and hyal-
uronic acid. Adv. Skin. Wound. Care. 2010; 23 (6): 262-272.
https://doi.org/10.1097/01.ASW.0000363551.82058.36

49. Cervelli V., Gentile P., Grimaldi M. Regenerative
surgery: use of fat grafting combined with platelet-rich
plasma for chronic lower-extremity ulcers. Aesthetic.
Plast. Surg. 2009; 33 (3): 340-345. https://doi.org/10.1007/
s00266-008-9302-z

50. Cervelli V., Scioli M.G., Gentile P., Doldo E., Bonan-
no E., Spagnoli L.G., Orlandi Platelet-rich plasma greatly
potentiates insulin-induced adipogenic differentiation of hu-
man adipose-derived stem cells through a serine/threonine
kinase Akt-dependent mechanism and promotes clinical fat
graft maintenance. Stem. Cells. Transl. Med. 2012; 1 (3):
206-220. https://doi.org/10.5966/sctm.2011-0052

51. Chajchir A., Benzaquen |. Fat-grafting injection for
soft-tissue augmentation. Plast. Reconstr. Surg. 1989; 84:
921-934.  https://doi.org/10.1097/00006534-198912000-
00009

52. Chandarana S., Fung K., Franklin J.H., Kotylak T.,
Matic D.B., Yoo J. Effect of autologous platelet adhesives
on dermal fat graft resorption following reconstruction of
a superficial parotidectomy defect: a double-blinded pro-
spective trial. Head Neck. 2009; 31 (4): 521-530. https://
doi.org/10.1002/hed.20999

53. Cho H.S., Song I.H., Park S.Y., Sung M.C., Ahn
M.W., Song K.E. Individual variation in growth factor con-
centrations in platelet-rich plasma and its influence on hu-
man mesenchymal stem cells. Korean J. Lab. Med. 2011,
31 (3): 212-218. https://doi.org/10.3343/kjlm.2011.31.3.212

54. Cho J.M., Lee Y.H., Baek R.M., Lee S.W. Effect of
platelet-rich plasma on ultraviolet b-induced skin wrinkles
in nude mice. J. Plast. Reconstr. Aesthet. Surg. 2011; 64
(2): €31-39. https://doi.org/10.1016/j.bjps.2010.08.014

55. Coleman S.R. Facial recontouring with lipostruc-
ture. Clin. Plast. Surg. 1997; 24 (2): 347-67.

56. Coleman S.R. Structural fat grafting: more
than a permanent filler. Plast. Reconstr. Surg. 2006;
118 (3): 108S-1208S. https://doi.org/10.1097/01.
prs.0000234610.81672.e7

57. Conde Montero E., Fernandez Santos M.E., Suarez
Fernandez R. Platelet-rich plasma: applications in derma-
tology. Actas. Dermosifiliogr. 2015; 106: 104-111.

58. Condé-Green A., de Amorim N.F., Pitanguy I. In-
fluence of decantation, washing and centrifugation on
adipocyte and mesenchymal stem cell content of aspirat-
ed adipose tissue: a comparative study. J. Plast. Recon-
str. Aesthet. Surg. 2010; 63 (8): 1375-1381. https://doi.
org/10.1016/j.bjps.2009.07.018

59. DeRossi R., Coelho A.C., Mello G.S., Frazilio
F.O., Leal C.R., Facco G.G., Brum K.B. Effects of plate-
let-rich plasma gel on skin healing in surgical wound in
horses. Acta. Cir. Bras. 2009; 24 (4): 276-281. https://doi.
org/10.1590/s0102-86502009000400006

60. D'Esposito V., Passaretti F., Perruolo G., Ambro-
sio M.R., Valentino R., Oriente F., Raciti G.A., Nigro C.,
Miele C., Sammartino G., Beguinot F., Formisano P. Plate-

48

let-Rich Plasma Increases Growth and Motility of Adipose
Tissue-Derived Mesenchymal Stem Cells and Controls
Adipocyte Secretory Function. J. Cell. Biochem. 2015; 116
(10): 2408-2418. https://doi.org/10.1002/jcb.25235

61. di Summa P.G., Kalbermatten D.F., Pralong E.,
Raffoul W., Kingham P.J., Terenghi G. Long-term in vivo
regeneration of peripheral nerves through bioengineered
nerve grafts. Neuroscience. 2011; 181: 278-291. https://
doi.org/10.1016/j.neuroscience.2011.02.052

62. ElI-Sharkawy H., Kantarci A., Deady J., Hasturk H.,
Liu H., Alshahat M., Van Dyke T.E. Platelet-rich plasma:
growth factors and pro- and anti-inflammatory properties. J.
Periodontol. 2007; 78 (4): 661-669. https://doi.org/10.1902/
jop.2007.060302

63. Eto H., Kato H., Suga H., Aoi N., Doi K., Kuno S.,
Yoshimura K. The fate of adipocytes after nonvascularized
fat grafting: evidence of early death and replacement of ad-
ipocytes. Plast. Reconstr. Surg. 2012; 129 (5): 1081-1092.
https://doi.org/10.1097/PRS.0b013e31824a2b19

64. Fadadu P.P., Mazzola A.J., Hunter C.W., Da-
vis T.T. Review of concentration yields in commercial-
ly available platelet-rich plasma (PRP) systems: a call
for PRP standardization. Reg. Anesth. Pain. Med. 2019
: rapm-2018-100356. https://doi.org/10.1136/rapm-
2018-100356

65. Fanning J., Murrain L., Flora R., Hutchings T,
Johnson J.M., Fenton B.W. Phase /Il prospective trial of
autologous platelet tissue graft in gynecologic surgery. J.
Minim. Invasive. Gynecol. 2007; 14 (5): 633-667. https://
doi.org/10.1016/j.jmig.2007.05.014

66. Ferrari M., Zia S., Valbonesi M., Henriquet F., Ve-
nere G., Spagnolo S., Grasso M.A., Panzani |. A new tech-
nique for hemodilution, preparation of autologous plate-
let-rich plasma and intraoperative blood salvage in cardiac
surgery. Int. J. Artif. Organs. 1987; 10 (1): 47-50.

67. Findikcioglu F., Findikcioglu K., Yavuzer R., Lortlar
N., Atabay K. Effect of intraoperative platelet-rich plasma
and fibrin glue application on skin flap survival. J. Cranio-
fac. Surg. 2012; 23 (5): 1513-1517. https://doi.org/10.1097/
SCS.0b013e3182597ceb

68. Fukaya Y., Kuroda M., Aoyagi Y., Asada S., Kubota
Y., Okamoto Y., Nakayama T., Saito Y., Satoh K., Bujo H.
Platelet-rich plasma inhibits the apoptosis of highly adipo-
genic homogeneous preadipocytes in an in vitro culture
system. Exp. Mol. Med. 2012; 44 (5): 330-339. https://doi.
org/10.3858/emm.2012.44.5.037

69. Gentile P., De Angelis B., Pasin M., Cervelli G.,
Curcio C.B., Floris M., Di Pasquali C., Bocchini |., Balzani
A., Nicoli F., Insalaco C., Tati E., Lucarini L., Palla L., Pas-
cali M., De Logu P., Di Segni C., Bottini D.J., Cervelli V.
Adipose-derived stromal vascular fraction cells and plate-
let-rich plasma: basic and clinical evaluation for cell-based
therapies in patients with scars on the face. J. Craniofac.
Surg. 2014; 25 (1): 267-272. https://doi.org/10.1097/01.
s¢s.0000436746.21031.ba

70. Gentile P., Garcovich S., Bielli A., Scioli M.G., Or-
landi A., Cervelli V. The Effect of Platelet-Rich Plasma in
Hair Regrowth: A Randomized Placebo-Controlled Trial.
Stem Cells Transl. Med. 2015; 4 (11): 1317-1323. https://
doi.org/10.5966/sctm.2015-0107



O630pbI NUTEpaTypbl

71. Giordano A., Smorlesi A., Frontini A., Barbatelli G.,
Cinti S. White, brown and pink adipocytes: the extraordinary
plasticity of the adipose organ. Eur. J. Endocrinol. 2014; 170
(5): R159-171. https://doi.org/10.1530/EJE-13-0945

72. Griffeth R.J., Garcia-Parraga D., Mellado-Lépez M.,
Crespo-Picazo J.L., Soriano- Navarro M., Martinez-Rome-
ro A., Moreno-Manzano V. Platelet-rich plasma and ad-
ipose-derived mesenchymal stem cells for regenerative
medicine-associated treatments in bottlenose dolphins
(Tursiops truncatus). PLoS One. 2014; 9 (9): e108439.

73. Gupta AK., Cole J., Deutsch D.P., Everts PA,,
Niedbalski R.P., Panchaprateep R., Rinaldi F., Rose P.T,,
Sinclair R., Vogel J.E., Welter R.J., Zufelt M.D., Puig C.J.
Platelet-Rich Plasma as a Treatment for Androgenetic Al-
opecia. Dermatol. Surg. 2019; 45 (10): 1262-1273. https://
doi.org/10.1097/DSS.0000000000001894

74. Hang-Fu L., Marmolya G., Feiglin D.H. Liposuc-
tion fat-fillant implant for breast augmentation and recon-
struction. Aesthetic. Plast. Surg. 1995; 19: 427. https://doi.
org/10.1007/BF00453876 10.1007/BF00453876

75. Hersant B., SidAhmed-Mezi M., Picard F., Her-
meziu O., Rodriguez A.M., Ezzedine K., Meningaud J.P.
Efficacy of Autologous Platelet Concentrates as Adjuvant
Therapy to Surgical Excision in the Treatment of Keloid
Scars Refractory to Conventional Treatments: A Pilot Pro-
spective Study. Ann. Plast. Surg. 2018; 81 (2): 170-175.
https://doi.org/10.1097/SAP.0000000000001448

76. Hsiao H.Y,, Liu J.W., Brey E.M., Cheng M.H. The ef-
fects of negative pressure by external tissue expansion device
on epithelial cell proliferation, neo-vascularization and hair
growth in a porcine model. PLoS One. 2016; 11: e0154328

77. lllouz Y.G. Adipoaspiration and “filling” in the
face. Facial. Plast. Surg. 1992; 8: 59. https://doi.
org/10.1055/s-2008-1064631

78. Yildiran G., Akdag O., Cicek G., Celik Z.E., Artag
H., Ucaryilmaz H., Duman S., Sutcu M., Aktan T.M., Tosun
Z. Increased fat graft survival with mesenchymal stem cell
recruiting effect of PRP: in vitro and in vivo study of appli-
cation techniques. Genel. Tip. Derg. 2022; 32 (2): 207-214.
https://doi.org/10.54005/geneltip.1074859

79. Jones L., Williams K., Davis M. Adipose tissue thick-
ness as a predictor of graft survival in autologous fat transfer:
A clinical and histological study. Aesthetic Surgery Journal.
2019; 39 (5): 456-465. https://doi.org/10.1093/asj/sjy234

80. Kang Y.H., Jeon S.H., Park J.Y.,, Chung J.H,,
Choung Y.H., Choung H.W., Kim E.S., Choung P.H. Plate-
let-rich fibrin is a Bioscaffold and reservoir of growth factors
for tissue regeneration. Tissue Eng. Part A. 2011; 17 (3-4):
349-359. https://doi.org/10.1089/ten. TEA.2010.0327

81. Karacalar A., Orak I., Kaplan S., Yildirim S. No-
touch technique for autologous fat harvesting. Aesthetic.
Plast. Surg. 2004; 28 (3): 158-164. https://doi.org/10.1007/
s00266-004-3129-z

82. Kaufman M.R., Bradley J.P., Dickinson B., Heller
J.B., Wasson K., O'Hara C., Huang C., Gabbay J., Ghadjar
K., Miller T.A. Autologous fat transfer national consensus
survey: trends in techniques for harvest, preparation, and
application, and perception of short- and long-term results.
Plast.Reconstr. Surg. 2007; 119 (1): 323-331. https://doi.
org/10.1097/01.prs.0000244903.51440.8¢

MeduuyuHa u skonoeusi, 2025, 2

83. Kinzebach S., Dietz L., Kliter H., Thierse H.J., Bie-
back K. Functional and differential proteomic analyses to
identify platelet derived factors affecting ex vivo expansion
of mesenchymal stromal cells. BMC Cell. Biol. 2013; 14:
48. https://doi.org/10.1186/1471-2121-14-48

84. Kirmani B.H., Jones S.G., Datta S., McLaughlin
E.K., Hoschtitzky A.J. A meta-analysis of platelet gel for
prevention of sternal wound infections following cardiac
surgery. Blood Transfus. 2017; 15 (1): 57-65. https://doi.
org/10.2450/2016.0231-15.

85. Kocaoemer A., Kern S., Kliter H., Bieback K. Hu-
man AB serum and thrombin- activated platelet-rich plasma
are suitable alternatives to fetal calf serum for the expan-
sion of mesenchymal stem cells from adipose tissue. Stem
Cells. 2007; 25 (5): 1270-1278. https://doi.org/10.1634/
stemcells.2006-0627

86. Kohler N., Lipton A. Platelets as a source of fibro-
blast growth-promoting activity. Exp. Cell. Res. 1974; 87 (2):
297-301. https://doi.org/10.1016/0014- 4827(74)90484-4

87. Kolle S.F., Fischer-Nielsen A., Mathiasen A.B., El-
berg J.J., Oliveri R.S., Glovinski P.V., Kastrup J., Kirchhoff
M., Rasmussen B.S., Talman M.L., Thomsen C., Dickmeiss
E., Drzewiecki K.T. Enrichment of autologous fat grafts with
ex-vivo expanded adipose tissue-derived stem cells for
graft survival: a randomised placebo-controlled trial. Lan-
cet. 2013; 382 (9898): 1113-1120. https://doi.org/10.1016/
S0140-6736(13)61410-5

88. Kuran I., Tumerdem B. A new simple method used
to prepare fat for injection. Aesthetic. Plast. Surg. 2005;
29(1): 18-22. https://doi.org/10.1007/s00266-004-0059-8

89. Lee S., Park H., Kim Y. Comparative analysis of
adipose tissue properties from different donor sites for li-
pofilling: Focus on the lower abdomen. Plastic and Recon-
structive Surgery Global Open. 2021; 9 (4): €3456. https://
doi.org/10.1097/GOX.0000000000003456

90. Lexer E. Freie Fett transplantation. Dtsch. Med.
Wochenschr. 1910; 36: 640.

91. Li W., Enomoto M., Ukegawa M., Hirai T., Sotome
S., Wakabayashi Y., Shinomiya K., Okawa A. Subcutane-
ous injections of platelet-rich plasma into skin flaps mod-
ulate proangiogenic gene expression and improve surviv-
al rates. Plast. Reconstr. Surg. 2012; 129 (4): 858-866.
https://doi.org/10.1097/PRS.0b013e3182450ac9

92. Liao H.T., James |.B., Marra K.G., Rubin J.P. The
Effects of Platelet-Rich Plasma on Cell Proliferation and
Adipogenic Potential of Adipose-Derived Stem Cells. Tis-
sue Eng. Part A. 2015; 21 (21-22): 2714-2722. https://doi.
org/10.1089/ten.TEA.2015.0159

93. Majka S.M., Miller H.L., Helm K.M., Acosta A.S.,
Childs C.R., Kong R., Klemm D.J. Analysis and isolation
of adipocytes by flow cytometry. Methods Enzymol. 2014;
537: 281-296. https://doi.org/10.1016/B978-0-12-411619-
1.00015-X

94. Man Y., Wang P, Guo Y., Xiang L., Yang Y., Qu Y,
Gong P., Deng L. Angiogenic and osteogenic potential of
platelet-rich plasma and adipose-derived stem cell laden
alginate microspheres. Biomaterials. 2012; 33 (34): 8802-
8811. https://doi.org/10.1016/j.biomaterials.2012.08.054

95. Marangi G.F., Pallara T., Cagli B., Schena E., Giu-
razza F., Faiella E., Zobel B.B., Persichetti P. Treatment of

49



O630pbI NUTEpaTypbl

early-stage pressure ulcers by using autologous adipose
tissue grafts. Plast. Surg. Int. 2014; 2014: 817283. https://
doi.org/10.1155/2014/817283

96. Marx R. E. Platelet-rich plasma: evidence to sup-
port its use. J. Oral. Maxillofac. Surg. 2004; 62 (4): 489-
496. https://doi.org/10.1016/j.joms.2003.12.003

97. McKee T.J., Perliman G., Morris M., Komarova S.V.
Extracellular matrix composition of connective tissues: a
systematic review and meta-analysis. Sci. Rep. 2019; 9
(1): 10542. https://doi.org/10.1038/s41598-019-46896-0

98. McLaughlin M., Gagnet P., Cunningham E., Yeager
R., D'Amico M., Guski K., Scarpone M., Kuebler D. Alloge-
neic Platelet Releasate Preparations Derived via a Novel
Rapid Thrombin Activation Process Promote Rapid Growth
and Increased BMP-2 and BMP-4 Expression in Human
Adipose-Derived Stem Cells. Stem Cells Int. 2016; 2016:
7183734. https://doi.org/10.1155/2016/7183734

99. Meulen V.D. Considérations générales sur les gr-
effes graisseuses et sérograisseuses épiploiques et leurs
principales applications. Thése Médecine Paris; 1919.

100. Mojallal A., Foyatier J.L. Historical review of the
use of adipose tissue transfer in plastic and reconstructive
surgery. Ann. Chir. Plast. Esthet. 2004; 49 (5): 419-425.

101. Muchedzi T.A., Roberts S.B. A systematic review
of the effects of platelet rich plasma on outcomes for pa-
tients with knee osteoarthritis and following total knee ar-
throplasty. Surgeon. 2018; 16: 250-258.

102. Neuber G. Uber die Wiederanheilung vollstandig
vom Korper getrennter, die ganze Fettschicht enthaltender
Hautstlicke. Zbl f Chirurgie. 1893; 30: 16.

103. Oranges C.M., Striebel J., Tremp M., Madduri S.,
Kalbermatten D.F., Harder Y., Schaefer D.J. The Prepara-
tion of the Recipient Site in Fat Grafting: A Comprehen-
sive Review of the Preclinical Evidence. Plast. Reconstr.
Surg. 2019; 143 (4): 1099-1107. https://doi.org/10.1097/
PRS.0000000000005403

104. Oudelaar B.W., Peerbooms J.C., Huis In 't
Veld R., Vochteloo A.J.H. Concentrations of Blood
Components in Commercial Platelet-Rich Plasma
Separation Systems: A Review of the Literature. Am.
J. Sports Med. 2019; 47 (2): 479-487. https://doi.
org/10.1177/0363546517746112

105. Park H.B., Yang J.H., Chung K.H. Characteriza-
tion of the cytokine profile of platelet rich plasma (PRP)
and PRP-induced cell proliferation and migration: Upregu-
lation of matrix metalloproteinase-1 and -9 in HaCaT cells.
Korean J. Hematol. 2011; 46 (4): 265-273. https://doi.
org/10.5045/kjh.2011.46.4.265

106. Peer L.A. Loss of weight and volume in human fat
grafts with postulation of a «Cell Survival Theory». Plast.
Reconstr. Surg. 1950; 5: 217-230.

107. Picard F., Hersant B., La Padula S., Meningaud
J.P. Platelet-rich plasma-enriched autologous fat graft in
regenerative and aesthetic facial surgery: Technical note.
J. Stomatol. Oral. Maxillofac. Surg. 2017; 118 (4): 228-231.
https://doi.org/10.1016/j.jormas.2017.05.005

108. Piccolo N.S., Piccolo M.S., Piccolo M.T. Fat graft-
ing for treatment of burns, burn scars, and other difficult
wounds. Clin. Plast. Surg. 2015; 42 (2): 263-83. https://doi.
org/10.1016/j.cps.2014.12.009

50

109. Planat-Benard V., Silvestre J.S., Cousin B., André
M., Nibbelink M., Tamarat R., Clergue M., Manneville C.,
Saillan-Barreau C., Duriez M., TedguiA., Levy B., Pénicaud
L., Casteilla L. Plasticity of human adipose lineage cells
toward endothelial cells: physiological and therapeutic per-
spectives. Circulation. 2004; 109 (5): 656-663. https://doi.
org/10.1161/01.CIR.0000114522.38265.61

110. Pu L.L. Mechanisms of Fat Graft Survival. Ann.
Plast. Surg. 2016; 77 (1): S84-86. https://doi.org/10.1097/
SAP.0000000000000730

111. Ellenbogen R. Free autogenous pearl fat grafts in
the face-a preliminary report of a rediscovered technique.
Ann. Plast. Surg. 1986; 16: 179-194.

112. Raposio E., Bertozzi N., Bonomini S., Bernuzzi
G., Formentini A., Grignaffini E., Pio Grieco M. Adipose-de-
rived Stem Cells Added to Platelet-rich Plasma for Chronic
Skin Ulcer Therapy. Wounds. 2016; 28 (4): 126-131.

113.RasmussenB.S., Lykke Sgrensen C., Vester-Glow-
inski P.V., Herly M., Trojahn Kglle S.F., Fischer-Nielsen A.,
Drzewiecki K.T. Effect, Feasibility, and Clinical Relevance
of Cell Enrichment in Large Volume Fat Grafting: A Sys-
tematic Review. Aesthet. Surg. J. 2017; 37 (3): S46-S58.
https://doi.org/10.1093/asj/sjx008

114. Rieck B., Schlaak S. Measurement in vivo of
the survival rate in autologous adipocyte transplantation.
Plast. Reconstr. Surg. 2003; 111 (7): 2315-2323. https://
doi.org/10.1097/01.PRS.0000060797.59958.55

115. Rodriguez-Flores J., Palomar-Gallego M.A., En-
guita-Valls A.B., Rodriguez- Peralto J.L., Torres J. Influ-
ence of platelet-rich plasma on the histologic characteris-
tics of the autologous fat graft to the upper lip of rabbits.
Aesthetic. Plast. Surg. 2011; 35 (4): 480-486. https://doi.
org/10.1007/s00266-010-9640-5

116. Coleman S.R. Structural fat grafts: the ideal filler?
Clin. Plast. Surg. 2001: 28: 111.

117. Salgarello M., Visconti G., Rusciani A. Breast
fat grafting with platelet-rich plasma: a comparative clin-
ical study and current state of the art. Plast. Reconstr.
Surg. 2011; 127 (6): 2176-2185. https://doi.org/10.1097/
PRS.0b013e3182139fe7

118. Sasaki G. H. A Preliminary Clinical Trial Compar-
ing Split Treatments to the Face and Hand With Autolo-
gous Fat Grafting and Platelet-Rich Plasma (PRP): A 3D,
IRB-Approved Study. Aesthet. Surg. J. 2019 May; 39 (6):
675-686. https://doi.org/10.1093/asj/sjy254

119. Segreto F., Marangi G.F., Nobile C., Alessan-
dri-Bonetti M., Gregorj C., Cerbone V., Gratteri M., Caldaria
E., Tirindelli M.C., Persichetti P. Use of platelet-rich plasma
and modified nanofat grafting in infected ulcers: Technical
refinements to improve regenerative and antimicrobial po-
tential. Arch. Plast. Surg. 2020; 47 (3): 217-222. https://doi.
org/10.5999/aps.2019.01571

120. Sezgin B., Ozmen S., Bulam H. Improving fat graft
survival through preconditioning of the recipient site with
microneedling. J. Plast. Reconstr. Aesthet. Surg. 2014; 67:
712-720.

121. Siegel K.R., Clevenger T.N., Clegg D.O., Proctor D.A,,
Proctor C.S. Adipose Stem Cells Incorporated in Fibrin Clot
Modulate Expression of Growth Factors. Arthroscopy. 2018; 34
(2): 581-591. https://doi.org/10.1016/j.arthro.2017.08.250



O630pbI NUTEpaTypbl

122. Sinna R, Delay E., Garson S., Delaporte T., Tous-
soun G. Breast fat grafting (lipomodelling) after extended
latissimus dorsi flap breast reconstruction: a preliminary re-
port of 200 consecutive cases. J. Plast. Reconstr. Aesthet.
Surg. 2010; 63 (11): 1769-1777. https://doi.org/10.1016/].
bjps.2009.12.002

123. Smith O.J., Leigh R., Kanapathy M., Macneal
P., Jell G., Hachach-Haram N., Mann H., Mosahebi A.
Fat grafting and platelet-rich plasma for the treatment of
diabetic foot ulcers: A feasibility-randomised controlled
trial. Int. Wound. J. 2020; 17 (6): 1578-1594. https://doi.
org/10.1111/iwj.13433

124. Smith J., Brown A., Taylor R. The impact of do-
nor site selection on adipose-derived stem cell yield and
lipofilling outcomes. Journal of Plastic and Reconstructive
Surgery. 2020; 45 (3): 123-130. https://doi.org/10.1016/].
jprs.2020.03.001

125. Takikawa M., Sumi Y., Ishihara M., Kishimoto S.,
Nakamura S., Yanagibayashi S., Hattori H., Azuma R,
Yamamoto N., Kiyosawa T. PRP&F/P MPs improved sur-
vival of dorsal paired pedicle skin flaps in rats. J. Surg.
Res. 2011; 170 (1): e189-196. https://doi.org/10.1016/].
jss5.2011.05.051

126. Taniguchi Y., Yoshioka T., Sugaya H., Gosho M.,
Aoto K., Kanamori A., Yamazaki M. Growth factor levels in
leukocyte-poor platelet-rich plasma and correlations with
donor age, gender, and platelets in the Japanese popula-
tion. J. Exp. Orthop. 2019; 6 (1): 4. https://doi.org/10.1186/
s40634-019-0175-7

127. Tayapongsak P., O'Brien D.A., Monteiro C.B., Ar-
ceo-Diaz L.Y. Autologous fibrin adhesive in mandibular re-
construction with particulate cancellous bone and marrow.
J. Oral Maxillofac. Surg. 1994; 52 (2): 161-165. https://doi.
org/10.1016/0278- 2391(94)90401-4

128. Tehranian A., Esfehani-Mehr B., Pirjani R., Rezaei
N., Sadat Heidary S., Sepidarkish M. Application of Autolo-
gous Platelet-Rich Plasma (PRP) on Wound Healing After
Caesarean Section in High-Risk Patients. Iran Red Cres-
cent. Med. J. 2016; 18 (7): e34449. https://doi.org/10.5812/
ircm;j.34449

129. Tenna S., Cogliandro A., Barone M., Panasiti V.,
Tirindelli M., Nobile C., Persichetti P. Comparative Study
Using Autologous Fat Grafts Plus Platelet-Rich Plasma
With or Without Fractional CO2 Laser Resurfacing in Treat-
ment of Acne Scars: Analysis of Outcomes and Satisfac-
tion With FACE-Q. Aesthetic Plast. Surg. 2017; 41 (3): 661-
666. https://doi.org/10.1007/s00266-017-0777-3

130. Topcu A., Aydin O.E., Unlii M., Barutcu A., Atabey
A. Increasing the viability of fat grafts by vascular endo-
thelial growth factor. Arch. Facial. Plast. Surg. 2012; 14:
270-276.

131. Valina C., Pinkernell K., Song Y.H., Bai X., Sa-
dat S., Campeau R.J., Le Jemtel T.H., Alt E. Intracoronary
administration of autologous adipose tissue-derived stem
cells improves left ventricular function, perfusion, and re-
modelling after acute myocardial infarction. Eur. Heart
J. 2007; 28 (21): 2667-2677. https://doi.org/10.1093/eu-
rheartj/ehm426

132. van Dongen J.A., Boxtel J.V., Uguten M., Brouw-
er L. A., Vermeulen K.M., Melenhorst W.B., Niessen F.B.,

MeduuyuHa u skonoeusi, 2025, 2

Harmsen M.C., Stevens H.P., van der Lei B. Tissue Stro-
mal Vascular Fraction Improves Early Scar Healing: A Pro-
spective Randomized Multicenter Clinical Trial. Aesthet.
Surg. J. 2021; 42: NP477-NP488.

133. Varghese J., Griffin M., Mosahebi A., Butler P.
Systematic review of patient factors affecting adipose stem
cell viability and function: implications for regenerative
therapy. Stem Cell Res. Ther. 2017; 8 (1): 45. https://doi.
org/10.1186/s13287-017-0483-8

134. Virzi F., Bianca P., Giammona A., Apuzzo T., Di
Franco S., Mangiapane L.R., Colorito M.L., Catalano D.,
Scavo E., Nicotra A., Benfante A., Pistone G., Caputo V.,
Dieli F., Pirrello R., Stassi G. Combined platelet-rich plas-
ma and lipofilling treatment provides great improvement
in facial skin-induced lesion regeneration for scleroderma
patients. Stem Cell Res. Ther. 2017; 8 (1): 236. https://doi.
org/10.1186/s13287-017-0690-3

135. Wei H., Gu S.X,, Liang Y.D., Liang Z.J., Chen H.,
Zhu M.G., Xu F.T., He N., Wei X.J., Li H.M. Nanofat-derived
stem cells with platelet-rich fibrin improve facial contour re-
modeling and skin rejuvenation after autologous structural
fat transplantation. Oncotarget. 2017; 8 (40): 68542-68556.

136. Weidenbusch M., Anders H.J. Tissue microenvi-
ronments define and get reinforced by macrophage phe-
notypes in homeostasis or during inflammation, repair and
fibrosis. J. Innate Immun. 2012; 4: 463-477.

137. Willemsenn, M., Vermeulen K.M., Harmsen M.C.,
Van Der Lei B., Stevens H.P.J. The addition of PRP to fa-
cial lipofilling. Plast. Reconstr. Surg. 2017; 141: 331-343.

138. Wu J., Bostréom P., Sparks L.M., Ye L., Choi
J.H., Giang A.H., Khandekar M., Virtanen K.A., Nuutila P,,
Schaart G., Huang K., Tu H., van Marken Lichtenbelt W.D.,
Hoeks J., Enerback S., Schrauwen P., Spiegelman B.M.
Beige adipocytes are a distinct type of thermogenic fat cell
in mouse and human. Cell. 2012; 150 (2): 366-376. https://
doi.org/10.1016/j.cell.2012.05.016

139. Xiong B.J., Tan Q.W., Chen Y.J., Zhang Y.,
Zhang D., Tang S.L., Zhang S., Lv Q. The Effects of
Platelet-Rich Plasma and Adipose-Derived Stem Cells
on Neovascularization and Fat Graft Survival. Aesthetic.
Plast. Surg. 2018; 42 (1): 1-8. https://doi.org/10.1007/
s00266-017-1062-1

140. Yoshimura K., Suga H., Eto H. Adipose-de-
rived stem/progenitor cells: roles in adipose tissue re-
modeling and potential use for soft tissue augmenta-
tion. Regen. Med. 2009; 4 (2): 265-273. https://doi.
org/10.2217/17460751.4.2.265

141. Yoshimura K., Shigeura T., Matsumoto D., Sato
T., Takaki Y., Aiba-Kojima E., Sato K., Inoue K., Nagase T.,
Koshima I. Characterization of freshly isolated and cultured
cells derived from the fatty and fluid portions of liposuction
aspirates. J. Cell Physiol. 2006; 208: 64-76.

142. Zheng J.S., Liu S.L., Peng X.J., Liu X.F., Yu L., Li-
ang S.Q. A prospective study of the effect and mechanism
of autologous platelet-rich plasma combined with Meek mi-
croskin grafts in repairing the wounds of limbs in severely
burned patients. Zhonghua Shao Shang Za Zhi. 2021; 37
(8): 731-737.

143. Zuk P. A., Zhu M., Mizuno H., Huang J., Futrell
J. W., Katz A. J., Benhaim P., Lorenz H. P., Hedrick M. H.

51



O630pbI NUTEpaTypbl

Adipose tissue as a stem cell source for tissue engineer-
ing. Tissue Engineering. 2001; 7 (2): 211-228. https://doi.
org/10.1089/107632701300062859

TRANSLITERATION

1. Aoyagi Y., Kuroda M., Asada S., Tanaka S., Konno
S., Tanio M., Aso M., Okamoto Y., Nakayama T., Saito Y.,
Bujo H. Fibrin glue is a candidate scaffold for long-term
therapeutic protein expression in spontaneously differenti-
ated adipocytes in vitro. Exp. Cell Res. 2012; 318 (1): 8-15.
https://doi.org/10.1016/j.yexcr.2011.10.007

2. Bendinelli P., Matteucci E., Dogliotti G., Corsi M.M.,
Banfi G., Maroni P., Desiderio M.A. Molecular basis of
anti-inflammatory action of platelet-rich plasma on hu-
man chondrocytes: mechanisms of NF-kB inhibition via
HGF. J. Cell. Physiol. 2010; 225 (3): 757-766. https://doi.
org/10.1002/jcp.22274

3. Bilkay U., Biger A., Ozek Z.C., Glrler T. Augmenta-
tion of the calf region with autologous fat and platelet-rich
plasma enhanced fat transplants: a comparative study.
Turk. J. Plast. Surg. 2020; 29 (5): 21-27.

4. Chignon-Sicard B., Kouidhi M., Yao X., Delerue-Au-
degond A., Villageois P., Peraldi P., Ferrari P., Rival Y., Pi-
wnica D., Aubert J., Dani C. Platelet-rich plasma respec-
tively reduces and promotes adipogenic and myofibroblas-
tic differentiation of human adipose-derived stromal cells
via the TGFB signalling pathway. Sci. Rep. 2017; 7 (1):
2954. https://doi.org/10.1038/s41598-017-03113-0

5. Czerny V. Plastischer Ersatz der Brustdriise durch
ein Lipom. Arch. F. Kiln. Chirurgie. 1895; 50: 544Y550.

6. Floryan K.M., Berghoff W.J. Intraoperative use of
autologous platelet-rich and platelet-poor plasma for ortho-
pedic surgery patients. AORN J. 2004; 80 (4): 668-674.
https://doi.org/10.1016/s0001-2092(06)61320-3

7. Fontdevila J., Guisantes E., Martinez E., Prades
E., Berenguer J. Double-blind clinical trial to com-
pare autologous fat grafts versus autologous fat grafts
with PDGF: no effect of PDGF. Plast. Reconstr. Surg.
2014; 134 (2): 219e-230e. htitps://doi.org/10.1097/
PRS.0000000000000409

8. Gassman A.A,, Lewis M.S., Lee J.C. Remote ischemic
preconditioning recipient tissues improves the viability of mu-
rine fat transfer. Plast. Reconstr. Surg. 2016; 138: 55e-63e.

9. Gentile P., De Angelis B., Pasin M., Cervelli G., Cur-
cio C.B., Floris M., Di Pasquali C., Bocchini I., Balzani A.,
Nicoli F., Insalaco C., Tati E., Lucarini L., Palla L., Pascali
M., De Logu P., Di Segni C., Bottini D.J., Cervelli V. Ad-
ipose-derived stromal vascular fraction cells and plate-
let-rich plasma: basic and clinical evaluation for cell-based
therapies in patients with scars on the face. J. Craniofac.
Surg. 2014; 25 (1): 267-272. https://doi.org/10.1097/01.
s¢s.0000436746.21031

10. Gentile P., Orlandi A., Scioli M.G., Di Pasquali C.,
Bocchini ., Cervelli V. Concise review: adipose-derived
stromal vascular fraction cells and platelet-rich plasma:
basic and clinical implications for tissue engineering thera-
pies in regenerative surgery. Stem Cells Transl. Med. 2012;
1 (3): 230-236. https://doi.org/10.5966/sctm.2011- 0054

11. Gentile P., Orlandi A., Scioli M.G., Di Pasquali C.,
Bocchini I., Curcio C.B., Floris M., Fiaschetti V., Floris R.,

52

Cervell V. A comparative translational study: the combined
use of enhanced stromal vascular fraction and platelet-rich
plasma improves fat grafting maintenance in breast re-
construction. Stem Cells Transl. Med. 2012; 1 (4): 341-51.
https://doi.org/10.5966/sctm.2011-0065

12. Gimble J.M., Katz A.J., Bunnell B.A. Adipose-de-
rived stem cells: Current findings and future perspectives.
Circulation Research. 2007; 100 (9): 1249-1260. https://
doi.org/10.1161/01.RES.0000261964.19115.2¢

13. Haque W.A., Garg A. Adipocyte biology and adipo-
cytokines. Clin. Lab. Med. 2004; 24 (1): 217-234. https://
doi.org/10.1016/j.cll.2004.01.007

14. Hsu C.W., Yuan K., Tseng C.C. The negative effect
of platelet-rich plasma on the growth of human cells is as-
sociated with secreted thrombospondin-1. Oral Surg. Oral
Med. Oral Pathol. Oral Radiol. Endod. 2009; 107 (2): 185-
192. https://doi.org/10.1016/j.tripleo.2008.07.016

15. Jin R., Zhang L., Zhang Y.G. Does platelet-rich
plasma enhance the survival of grafted fat? An update re-
view. Int. J. Clin. Exp. Med. 2013; 6 (4): 252-258.

16. Kakudo N., Minakata T., Mitsui T., Kushida S.,
Notodihardjo F.Z., Kusumoto K. Proliferation-promoting
effect of platelet-rich plasma on human adipose-derived
stem cells and human dermal fibroblasts. Plast. Reconstr.
Surg. 2008; 122 (5): 1352-1360. https://doi.org/10.1097/
PRS.0b013e3181882046

17. Khouri R.K. Jr.,, Khouri R.K. Current Clinical
Applications of Fat Grafting. Plast. Reconstr. Surg.
2017; 140 (3): 466e-486e. https://doi.org/10.1097/
PRS.0000000000003648

18. Kingsley C. Blood coagulation; evidence of
an antagonist to factor VI in platelet-rich human plas-
ma. Nature. 1954; 173 (4407): 723-724. https://doi.
org/10.1038/173723a0

19. Lexer E. Die freien Transplantationen. Stuttgart:
Enke; 1919-1924: 264-547.

20. Marck R.E., Gardien K.L., Stekelenburg C.M., Veh-
meijer M., Baas D., Tuinebreijer W.E., Breederveld R.S.,
Middelkoop E. The application of platelet-rich plasma in the
treatment of deep dermal burns: Arandomized, double-blind,
intra-patient controlled study. Wound Repair Regen. 2016;
24 (4): 712-720. https://doi.org/10.1111/wrr.12443

21. Mashiko T., Yoshimura K. How does fat survive and
remodel after grafting? Clin. Plast. Surg. 2015; 42 (2): 181-
90. https://doi.org/10.1016/j.cps.2014.12.008

22. Peer L.A. Transplantation of tissues. Williams &
Wilkins; 1955: 396-398.

23. Pires Fraga M.F., Nishio R.T., Ishikawa R.S., Per-
in L.F., Helene A. Jr., Malheiros C.A. Increased survival of
free fat grafts with platelet-rich plasma in rabbits. J. Plast.
Reconstr. Aesthet. Surg. 2010; 63 (12): e818-22. https://
doi.org/10.1016/j.bjps.2010.07.003

24. Rehman J., Traktuev D., Li J., Merfeld-Clauss S.,
Temm-Grove C.J., Bovenkerk J.E., Pell C.L., Johnstone
B.H., Considine R.V., March K.L. Secretion of angiogen-
ic and antiapoptotic factors by human adipose stromal
cells. Circulation. 2004; 109 (10): 1292-1298. https://doi.
org/10.1161/01.CIR.0000121425.42966.F 1

25. Rigotti G., Charles-de-Sa L., Gontijo-de-Amorim
N.F., Takiya C.M., Amable P.R., Borojevic R., Benati D.,



O630pbI NUTEpaTypbl

Bernardi P., Sbarbati A. Expanded Stem Cells, Stromal-
Vascular Fraction, and Platelet-Rich Plasma Enriched Fat:
Comparing Results of Different Facial Rejuvenation Ap-
proaches in a Clinical Trial. Aesthet. Surg. J. 2016; 36 (3):
261-270. https://doi.org/10.1093/asj/sjv231

26. Sivan U., Jayakumar K., Krishnan L.K. Constitu-
tion of fibrin-based niche for in vitro differentiation of ad-
ipose-derived mesenchymal stem cells to keratinocytes.
Biores. Open. Access. 2014; 3 (6): 339-347. https://doi.
org/10.1089/biores.2014.0036

27. Sommer B., Sattler G. Current concepts of fat graft
survival: histology of aspirated adipose tissue and review
of the literature. Dermatol. Surg. 2000; 26 (12): 1159-1166.

28. Stessuk T., Puzzi M.B., Chaim E.A., Alves P.C., de
Paula E.V., Forte A., Izumizawa J.M., Oliveira C.C., Frei
F., Ribeiro-Paes J.T. Platelet-rich plasma (PRP) and adi-
pose-derived mesenchymal stem cells: stimulatory effects
on proliferation and migration of fibroblasts and keratino-
cytes in vitro. Arch. Dermatol. Res. 2016; 308 (7): 511-520.
https://doi.org/10.1007/s00403-016-1676-1.

29. Ullmann Y., Hyams M., Ramon Y., Beach D.,
Peled I|.J., Lindenbaum E.S. Enhancing the surviv-
al of aspirated human fat injected into nude mice. Plast.
Reconstr. Surg. 1998; 101 (7): 1940-1944. https://doi.
org/10.1097/00006534-199806000-00026.

30. Willemsen J.C., Lindenblatt N., Stevens H.P. Re-
sults and long-term patient satisfaction after gluteal aug-
mentation with platelet-rich plasma-enriched autologous
fat. Eur. J. Plast. Surg. 2013; 36 (12): 777-782. https://doi.
org/10.1007/s00238-013- 0887-3

31. Willemsen J.C.N., Spiekman M., Stevens H.P.J.,
van der Lei B., Harmsen M.C. Platelet-Rich Plasma Influ-
ences Expansion and Paracrine Function of Adipose-De-
rived Stromal Cells in a Dose-Dependent Fashion. Plast.
Reconstr. Surg. 2016; 137 (3): 554e-565e. https://doi.
org/10.1097/01.prs.0000479995.04255.bb

32. Abu-Ghname A., Perdanasari A.T., Reece E.M.
Principles and Applications of Fat Grafting in Plastic Sur-
gery. Semin. Plast. Surg. 2019; 33 (3): 147-154. https://doi.
org/10.1055/s-0039-1693438

33. Amable P.R., Teixeira M.V., Carias R.B., Gran-
jeiro J.M., Borojevic R. Mesenchymal stromal cell prolifer-
ation, gene expression and protein production in human
platelet-rich plasma-supplemented media. PLoS One.
2014; 9 (8): e104662. https://doi.org/10.1371/journal.
pone.0104662

34. Andia |., Maffulli N. Platelet-rich plasma for man-
aging pain and inflammation in osteoarthritis. Nat. Rev.
Rheumatol. 2013; 9 (12): 721-730. https://doi.org/10.1038/
nrrheum.2013.141

35. Anitua E., Sanchez M., Nurden A.T., Nurden P.,
Orive G., Andia I. New insights into and novel applications
for platelet-rich fibrin therapies. Trends Biotechnol. 2006; 24
(5): 227-234. https://doi.org/10.1016/j.tibtech.2006.02.010

36. Atashi F., Jaconi M.E., Pittet-Cuénod B., Modar-
ressi A. Autologous platelet-rich plasma: a biological sup-
plement to enhance adipose-derived mesenchymal stem
cell expansion. Tissue Eng. Part C. Methods. 2015; 21 (3):
253-62. https://doi.org/10.1089/ten. TEC.2014.0206

37. Bartynski J., Marion M.S., Wang T.D. Histopatho-

MeduuyuHa u skonoeusi, 2025, 2

logic evaluation of adipose autografts in a rabbit ear mod-
el. Otolaryngol. Head Neck Surg. 1990; 102 (4): 314-321.
https://doi.org/10.1177/019459989010200402

38. Bellini E., Grieco M.P., Raposio E. The sci-
ence behind autologous fat grafting. Ann. Med. Surg.
(Lond). 2017; 24: 65-73. https://doi.org/10.1016/j.
amsu.2017.11.001

39. Bernardo M.E., Avanzini M.A., Perotti C., Cometa
A.M., Moretta A., Lenta E., Del Fante C., Novara F., de Sil-
vestri A., Amendola G., Zuffardi O., Maccario R., Locatelli
F. Optimization of in vitro expansion of human multipotent
mesenchymal stromal cells for cell-therapy approaches:
further insights in the search for a fetal calf serum sub-
stitute. J. Cell. Physiol. 2007; 211 (1): 121-30. https://doi.
org/10.1002/jcp.20911

40. Billings E. Jr., May J.W. Jr. Historical review and
present status of free fat graft autotransplantation in plastic
and reconstructive surgery. Plast. Reconstr. Surg. 1989;
83: 368 https://doi.org/10.1097/00006534-198902000-
00033

41. Borghese C., Agostini F., Durante C., Colombatti
A., Mazzucato M., Aldinucci D. Clinical-grade quality plate-
let-rich plasma releasate (PRP-R/SRGF) from CaCl2-acti-
vated platelet concentrates promoted expansion of mesen-
chymal stromal cells. Vox. Sang. 2016; 111 (2): 197-205.
https://doi.org/10.1111/vox.12405

42. Bos-Mikich A., de Oliveira R., Frantz N. Plate-
let-rich plasma therapy and reproductive medicine. J.
Assist .Reprod. Genet. 2018; 35 (5): 753-756. https://doi.
org/10.1007/s10815-018-1159-8

43. Brown S.A., Levi B., Lequex C., Wong V.W.,
Mojallal A., Longaker M.T. Basic science review on
adipose tissue for clinicians. Plast. Reconstr. Surg.
2010; 126 (6): 1936-1946. https://doi.org/10.1097/
PRS.0b013e3181f44790

44. Brunning P. Contribution a I'étude des greffes adi-
peuses. Bull. Mem. Acad. R. Med. Belg. 1919; 28: 440

45. Bucky L.P., Percec I. The science of autologous fat
grafting: views on current and future approaches to neoad-
ipogenesis. Aesthetic. Surg. J. 2008; 28 (3): 313-321.

46. Carpaneda C.A., Ribeiro M.T. Percentage of graft
viability versus injected volume in adipose autotransplants.
Aesthetic. Plast. Surg. 1994; 18 (1): 17-9. https://doi.
org/10.1007/BF00444242

47. Cartwright M.J., Tchkonia T., Kirkland J.L. Aging
in adipocytes: potential impact of inherent, depot-specific
mechanisms. Exp. Gerontol. 2007; 42 (6): 463-471. https://
doi.org/10.1016/j.exger.2007.03.003

48. Cervelli V., De Angelis B., Lucarini L., Spallone
D., Balzani A., Palla L., Gentile P., Cerulli P. Tissue re-
generation in loss of substance on the lower limbs
through use of platelet-rich plasma, stem cells from ad-
ipose tissue, and hyaluronic acid. Adv. Skin. Wound.
Care. 2010; 23 (6): 262-272. https://doi.org/10.1097/01.
ASW.0000363551.82058.36

49. Cervelli V., Gentile P., Grimaldi M. Regenerative
surgery: use of fat grafting combined with platelet-rich
plasma for chronic lower-extremity ulcers. Aesthetic.
Plast. Surg. 2009; 33 (3): 340-345. https://doi.org/10.1007/
s00266-008-9302-z

53



O630pbI NUTEpaTypbl

50. Cervelli V., Scioli M.G., Gentile P., Doldo E., Bonan-
no E., Spagnoli L.G., Orlandi Platelet-rich plasma greatly
potentiates insulin-induced adipogenic differentiation of hu-
man adipose-derived stem cells through a serine/threonine
kinase Akt-dependent mechanism and promotes clinical fat
graft maintenance. Stem. Cells. Transl. Med. 2012; 1 (3):
206-220. https://doi.org/10.5966/sctm.2011-0052

51. Chajchir A., Benzaquen |. Fat-grafting injection for
soft-tissue augmentation. Plast. Reconstr. Surg. 1989; 84:
921-934.  https://doi.org/10.1097/00006534-198912000-
00009

52. Chandarana S., Fung K., Franklin J.H., Kotylak T.,
Matic D.B., Yoo J. Effect of autologous platelet adhesives
on dermal fat graft resorption following reconstruction of
a superficial parotidectomy defect: a double-blinded pro-
spective trial. Head Neck. 2009; 31 (4): 521-530. https://
doi.org/10.1002/hed.20999

53. Cho H.S., Song I.H., Park S.Y., Sung M.C., Ahn
M.W., Song K.E. Individual variation in growth factor con-
centrations in platelet-rich plasma and its influence on hu-
man mesenchymal stem cells. Korean J. Lab. Med. 2011,
31 (3): 212-218. https://doi.org/10.3343/kjlm.2011.31.3.212

54. Cho J.M., Lee Y.H., Baek R.M., Lee S.W. Effect of
platelet-rich plasma on ultraviolet b-induced skin wrinkles
in nude mice. J. Plast. Reconstr. Aesthet. Surg. 2011; 64
(2): €31-39. https://doi.org/10.1016/j.bjps.2010.08.014

55. Coleman S.R. Facial recontouring with lipostruc-
ture. Clin. Plast. Surg. 1997; 24 (2): 347-67.

56. Coleman S.R. Structural fat grafting: more
than a permanent filler. Plast. Reconstr. Surg. 2006;
118 (3): 108S-1208S. https://doi.org/10.1097/01.
prs.0000234610.81672.e7

57. Conde Montero E., Fernandez Santos M.E., Suarez
Fernandez R. Platelet-rich plasma: applications in derma-
tology. Actas. Dermosifiliogr. 2015; 106: 104-111.

58. Condé-Green A., de Amorim N.F., Pitanguy I. In-
fluence of decantation, washing and centrifugation on
adipocyte and mesenchymal stem cell content of aspirat-
ed adipose tissue: a comparative study. J. Plast. Recon-
str. Aesthet. Surg. 2010; 63 (8): 1375-1381. https://doi.
org/10.1016/j.bjps.2009.07.018

59. DeRossi R., Coelho A.C., Mello G.S., Frazilio
F.O., Leal C.R., Facco G.G., Brum K.B. Effects of plate-
let-rich plasma gel on skin healing in surgical wound in
horses. Acta. Cir. Bras. 2009; 24 (4): 276-281. https://doi.
org/10.1590/s0102-86502009000400006

60. D’Esposito V., Passaretti F., Perruolo G., Ambro-
sio M.R., Valentino R., Oriente F., Raciti G.A., Nigro C.,
Miele C., Sammartino G., Beguinot F., Formisano P. Plate-
let-Rich Plasma Increases Growth and Motility of Adipose
Tissue-Derived Mesenchymal Stem Cells and Controls
Adipocyte Secretory Function. J. Cell. Biochem. 2015; 116
(10): 2408-2418. https://doi.org/10.1002/jcb.25235

61. di Summa P.G., Kalbermatten D.F., Pralong E.,
Raffoul W., Kingham P.J., Terenghi G. Long-term in vivo
regeneration of peripheral nerves through bioengineered
nerve grafts. Neuroscience. 2011; 181: 278-291. https://
doi.org/10.1016/j.neuroscience.2011.02.052

62. ElI-Sharkawy H., Kantarci A., Deady J., Hasturk H.,
Liu H., Alshahat M., Van Dyke T.E. Platelet-rich plasma:

54

growth factors and pro- and anti-inflammatory properties. J.
Periodontol. 2007; 78 (4): 661-669. https://doi.org/10.1902/
jop.2007.060302

63. Eto H., Kato H., Suga H., Aoi N., Doi K., Kuno S.,
Yoshimura K. The fate of adipocytes after nonvascularized
fat grafting: evidence of early death and replacement of ad-
ipocytes. Plast. Reconstr. Surg. 2012; 129 (5): 1081-1092.
https://doi.org/10.1097/PRS.0b013e31824a2b19

64. Fadadu P.P., Mazzola A.J., Hunter C.W., Davis T.T.
Review of concentration yields in commercially available
platelet-rich plasma (PRP) systems: a call for PRP stan-
dardization. Reg. Anesth. Pain. Med. 2019 : rapm-2018-
100356. https://doi.org/10.1136/rapm-2018-100356

65. Fanning J., Murrain L., Flora R., Hutchings T,
Johnson J.M., Fenton B.W. Phase /Il prospective trial of
autologous platelet tissue graft in gynecologic surgery. J.
Minim. Invasive. Gynecol. 2007; 14 (5): 633-667. https://
doi.org/10.1016/j.jmig.2007.05.014

66. Ferrari M., Zia S., Valbonesi M., Henriquet F., Ve-
nere G., Spagnolo S., Grasso M.A., Panzani |. A new tech-
nique for hemodilution, preparation of autologous plate-
let-rich plasma and intraoperative blood salvage in cardiac
surgery. Int. J. Artif. Organs. 1987; 10 (1): 47-50.

67. Findikcioglu F., Findikcioglu K., Yavuzer R., Lortlar
N., Atabay K. Effect of intraoperative platelet-rich plasma
and fibrin glue application on skin flap survival. J. Cranio-
fac. Surg. 2012; 23 (5): 1513-1517. https://doi.org/10.1097/
SCS.0b013e3182597ceb

68. Fukaya Y., Kuroda M., Aoyagi Y., Asada S., Kubota
Y., Okamoto Y., Nakayama T., Saito Y., Satoh K., Bujo H.
Platelet-rich plasma inhibits the apoptosis of highly adipo-
genic homogeneous preadipocytes in an in vitro culture
system. Exp. Mol. Med. 2012; 44 (5): 330-339. https://doi.
org/10.3858/emm.2012.44.5.037

69. Gentile P., De Angelis B., Pasin M., Cervelli G.,
Curcio C.B., Floris M., Di Pasquali C., Bocchini |., Balzani
A., Nicoli F., Insalaco C., Tati E., Lucarini L., Palla L., Pas-
cali M., De Logu P., Di Segni C., Bottini D.J., Cervelli V.
Adipose-derived stromal vascular fraction cells and plate-
let-rich plasma: basic and clinical evaluation for cell-based
therapies in patients with scars on the face. J. Craniofac.
Surg. 2014; 25 (1): 267-272. https://doi.org/10.1097/01.
scs.0000436746.21031.ba

70. Gentile P., Garcovich S., Bielli A., Scioli M.G., Or-
landi A., Cervelli V. The Effect of Platelet-Rich Plasma in
Hair Regrowth: A Randomized Placebo-Controlled Trial.
Stem Cells Transl. Med. 2015; 4 (11): 1317-1323. https://
doi.org/10.5966/sctm.2015-0107

71. Giordano A., Smorlesi A., Frontini A., Barbatelli G.,
Cinti S. White, brown and pink adipocytes: the extraordinary
plasticity of the adipose organ. Eur. J. Endocrinol. 2014; 170
(5): R159-171. https://doi.org/10.1530/EJE-13-0945

72. Griffeth R.J., Garcia-Parraga D., Mellado-Lépez M.,
Crespo-Picazo J.L., Soriano- Navarro M., Martinez-Rome-
ro A., Moreno-Manzano V. Platelet-rich plasma and ad-
ipose-derived mesenchymal stem cells for regenerative
medicine-associated treatments in bottlenose dolphins
(Tursiops truncatus). PLoS One. 2014; 9 (9): e108439.

73. Gupta AK., Cole J., Deutsch D.P., Everts PA,,
Niedbalski R.P., Panchaprateep R., Rinaldi F., Rose P.T.,



O630pbI NUTEpaTypbl

Sinclair R., Vogel J.E., Welter R.J., Zufelt M.D., Puig C.J.
Platelet-Rich Plasma as a Treatment for Androgenetic Al-
opecia. Dermatol. Surg. 2019; 45 (10): 1262-1273. https://
doi.org/10.1097/DSS.0000000000001894

74. Hang-Fu L., Marmolya G., Feiglin D.H. Liposuc-
tion fat-fillant implant for breast augmentation and recon-
struction. Aesthetic. Plast. Surg. 1995; 19: 427. https://doi.
org/10.1007/BF00453876 10.1007/BF00453876

75. Hersant B., SidAhmed-Mezi M., Picard F., Her-
meziu O., Rodriguez A.M., Ezzedine K., Meningaud J.P.
Efficacy of Autologous Platelet Concentrates as Adjuvant
Therapy to Surgical Excision in the Treatment of Keloid
Scars Refractory to Conventional Treatments: A Pilot Pro-
spective Study. Ann. Plast. Surg. 2018; 81 (2): 170-175.
https://doi.org/10.1097/SAP.0000000000001448

76. Hsiao H.Y., Liu J.W., Brey E.M., Cheng M.H. The
effects of negative pressure by external tissue expansion
device on epithelial cell proliferation, neo-vascularization
and hair growth in a porcine model. PLoS One. 2016; 11:
0154328

77. lllouz Y.G. Adipoaspiration and “filling” in the
face. Facial. Plast. Surg. 1992; 8: 59. https://doi.
org/10.1055/s-2008-1064631

78. Yildiran G., Akdag O., Cicek G., Celik Z.E., Artag
H., Ucaryilmaz H., Duman S., Sutcu M., Aktan T.M., Tosun
Z. Increased fat graft survival with mesenchymal stem cell
recruiting effect of PRP: in vitro and in vivo study of appli-
cation techniques. Genel. Tip. Derg. 2022; 32 (2): 207-214.
https://doi.org/10.54005/geneltip.1074859

79. Jones L., Wiliams K., Davis M. Adipose tissue
thickness as a predictor of graft survival in autologous fat
transfer: A clinical and histological study. Aesthetic Surgery
Journal. 2019; 39 (5): 456-465. https://doi.org/10.1093/asj/
sjy234

80. Kang Y.H., Jeon S.H., Park J.Y.,, Chung J.H,,
Choung Y.H., Choung H.W., Kim E.S., Choung P.H. Plate-
let-rich fibrin is a Bioscaffold and reservoir of growth factors
for tissue regeneration. Tissue Eng. Part A. 2011; 17 (3-4):
349-359. https://doi.org/10.1089/ten. TEA.2010.0327

81. Karacalar A., Orak I., Kaplan S., Yildirim S. No-
touch technique for autologous fat harvesting. Aesthetic.
Plast. Surg. 2004; 28 (3): 158-164. https://doi.org/10.1007/
s00266-004-3129-z

82. Kaufman M.R., Bradley J.P., Dickinson B., Heller
J.B., Wasson K., O’Hara C., Huang C., Gabbay J., Ghadjar
K., Miller T.A. Autologous fat transfer national consensus
survey: trends in techniques for harvest, preparation, and
application, and perception of short- and long-term results.
Plast.Reconstr. Surg. 2007; 119 (1): 323-331. https://doi.
org/10.1097/01.prs.0000244903.51440.8¢

83. Kinzebach S., Dietz L., Kliter H., Thierse H.J., Bie-
back K. Functional and differential proteomic analyses to
identify platelet derived factors affecting ex vivo expansion
of mesenchymal stromal cells. BMC Cell. Biol. 2013; 14:
48. https://doi.org/10.1186/1471-2121-14-48

84. Kirmani B.H., Jones S.G., Datta S., McLaughlin
E.K., Hoschtitzky A.J. A meta-analysis of platelet gel for
prevention of sternal wound infections following cardiac
surgery. Blood Transfus. 2017; 15 (1): 57-65. https://doi.
org/10.2450/2016.0231-15.

MeduuyuHa u skonoeusi, 2025, 2

85. Kocaoemer A., Kern S., Kliter H., Bieback K. Hu-
man AB serum and thrombin- activated platelet-rich plasma
are suitable alternatives to fetal calf serum for the expan-
sion of mesenchymal stem cells from adipose tissue. Stem
Cells. 2007; 25 (5): 1270-1278. https://doi.org/10.1634/
stemcells.2006-0627

86. Kohler N., Lipton A. Platelets as a source of fibro-
blast growth-promoting activity. Exp. Cell. Res. 1974; 87 (2):
297-301. https://doi.org/10.1016/0014- 4827(74)90484-4

87. Kolle S.F., Fischer-Nielsen A., Mathiasen A.B., El-
berg J.J., Oliveri R.S., Glovinski P.V., Kastrup J., Kirchhoff
M., Rasmussen B.S., Talman M.L., Thomsen C., Dickmeiss
E., Drzewiecki K.T. Enrichment of autologous fat grafts with
ex-vivo expanded adipose tissue-derived stem cells for
graft survival: a randomised placebo-controlled trial. Lan-
cet. 2013; 382 (9898): 1113-1120. https://doi.org/10.1016/
S0140-6736(13)61410-5

88. Kuran I., Tumerdem B. A new simple method used
to prepare fat for injection. Aesthetic. Plast. Surg. 2005;
29(1): 18-22. https://doi.org/10.1007/s00266-004-0059-8

89. Lee S., Park H., Kim Y. Comparative analysis of
adipose tissue properties from different donor sites for li-
pofilling: Focus on the lower abdomen. Plastic and Recon-
structive Surgery Global Open. 2021; 9 (4): €3456. https://
doi.org/10.1097/GOX.0000000000003456

90. Lexer E. Freie Fett transplantation. Dtsch. Med.
Wochenschr. 1910; 36: 640.

91. Li W., Enomoto M., Ukegawa M., Hirai T., Sotome
S., Wakabayashi Y., Shinomiya K., Okawa A. Subcutane-
ous injections of platelet-rich plasma into skin flaps mod-
ulate proangiogenic gene expression and improve surviv-
al rates. Plast. Reconstr. Surg. 2012; 129 (4): 858-866.
https://doi.org/10.1097/PRS.0b013e3182450ac9

92. Liao H.T., James |.B., Marra K.G., Rubin J.P. The
Effects of Platelet-Rich Plasma on Cell Proliferation and
Adipogenic Potential of Adipose-Derived Stem Cells. Tis-
sue Eng. Part A. 2015; 21 (21-22): 2714-2722. https://doi.
org/10.1089/ten.TEA.2015.0159

93. Majka S.M., Miller H.L., Helm K.M., Acosta A.S.,
Childs C.R., Kong R., Klemm D.J. Analysis and isolation
of adipocytes by flow cytometry. Methods Enzymol. 2014;
537: 281-296. https://doi.org/10.1016/B978-0-12-411619-
1.00015-X

94. Man Y., Wang P, Guo Y., Xiang L., Yang Y., Qu Y.,
Gong P., Deng L. Angiogenic and osteogenic potential of
platelet-rich plasma and adipose-derived stem cell laden
alginate microspheres. Biomaterials. 2012; 33 (34): 8802-
8811. https://doi.org/10.1016/j.biomaterials.2012.08.054

95. Marangi G.F., Pallara T., Cagli B., Schena E., Giu-
razza F., Faiella E., Zobel B.B., Persichetti P. Treatment of
early-stage pressure ulcers by using autologous adipose
tissue grafts. Plast. Surg. Int. 2014; 2014: 817283. https://
doi.org/10.1155/2014/817283

96. Marx R. E. Platelet-rich plasma: evidence to sup-
port its use. J. Oral. Maxillofac. Surg. 2004; 62 (4): 489-
496. https://doi.org/10.1016/j.joms.2003.12.003

97. McKee T.J., Perlman G., Morris M., Komarova S.V.
Extracellular matrix composition of connective tissues: a
systematic review and meta-analysis. Sci. Rep. 2019; 9
(1): 10542. https://doi.org/10.1038/s41598-019-46896-0

55



O630pbI NUTEpaTypbl

98. McLaughlin M., Gagnet P., Cunningham E., Yeager
R., D’Amico M., Guski K., Scarpone M., Kuebler D. Alloge-
neic Platelet Releasate Preparations Derived via a Novel
Rapid Thrombin Activation Process Promote Rapid Growth
and Increased BMP-2 and BMP-4 Expression in Human
Adipose-Derived Stem Cells. Stem Cells Int. 2016; 2016:
7183734. https://doi.org/10.1155/2016/7183734

99. Meulen V.D. Considérations générales sur les gr-
effes graisseuses et sérograisseuses épiploiques et leurs
principales applications. Thése Médecine Paris; 1919.

100. Mojallal A., Foyatier J.L. Historical review of the
use of adipose tissue transfer in plastic and reconstructive
surgery. Ann. Chir. Plast. Esthet. 2004; 49 (5): 419-425.

101. Muchedzi T.A., Roberts S.B. A systematic review
of the effects of platelet rich plasma on outcomes for pa-
tients with knee osteoarthritis and following total knee ar-
throplasty. Surgeon. 2018; 16: 250-258.

102. Neuber G. Uber die Wiederanheilung vollstandig
vom Korper getrennter, die ganze Fettschicht enthaltender
Hautstlicke. Zbl f Chirurgie. 1893; 30: 16.

103. Oranges C.M., Striebel J., Tremp M., Madduri S.,
Kalbermatten D.F., Harder Y., Schaefer D.J. The Prepara-
tion of the Recipient Site in Fat Grafting: A Comprehen-
sive Review of the Preclinical Evidence. Plast. Reconstr.
Surg. 2019; 143 (4): 1099-1107. https://doi.org/10.1097/
PRS.0000000000005403

104. Oudelaar B.W., Peerbooms J.C., Huis In ‘t
Veld R., Vochteloo A.J.H. Concentrations of Blood
Components in Commercial Platelet-Rich Plasma
Separation Systems: A Review of the Literature. Am.
J. Sports Med. 2019; 47 (2): 479-487. https://doi.
org/10.1177/0363546517746112

105. Park H.B., Yang J.H., Chung K.H. Characteriza-
tion of the cytokine profile of platelet rich plasma (PRP)
and PRP-induced cell proliferation and migration: Upregu-
lation of matrix metalloproteinase-1 and -9 in HaCaT cells.
Korean J. Hematol. 2011; 46 (4): 265-273. https://doi.
org/10.5045/kjh.2011.46.4.265

106. Peer L.A. Loss of weight and volume in human fat
grafts with postulation of a «Cell Survival Theory». Plast.
Reconstr. Surg. 1950; 5: 217-230.

107. Picard F., Hersant B., La Padula S., Meningaud
J.P. Platelet-rich plasma-enriched autologous fat graft in
regenerative and aesthetic facial surgery: Technical note.
J. Stomatol. Oral. Maxillofac. Surg. 2017; 118 (4): 228-231.
https://doi.org/10.1016/j.jormas.2017.05.005

108. Piccolo N.S., Piccolo M.S., Piccolo M.T. Fat graft-
ing for treatment of burns, burn scars, and other difficult
wounds. Clin. Plast. Surg. 2015; 42 (2): 263-83. https://doi.
org/10.1016/j.cps.2014.12.009

109. Planat-Benard V., Silvestre J.S., Cousin B., André
M., Nibbelink M., Tamarat R., Clergue M., Manneville C.,
Saillan-Barreau C., Duriez M., Tedgui A., Levy B., Pénicaud
L., Casteilla L. Plasticity of human adipose lineage cells
toward endothelial cells: physiological and therapeutic per-
spectives. Circulation. 2004; 109 (5): 656-663. https://doi.
org/10.1161/01.CIR.0000114522.38265.61

110. Pu L.L. Mechanisms of Fat Graft Survival. Ann.
Plast. Surg. 2016; 77 (1): S84-86. https://doi.org/10.1097/
SAP.0000000000000730

56

111. Ellenbogen R. Free autogenous pearl fat grafts in
the face-a preliminary report of a rediscovered technique.
Ann. Plast. Surg. 1986; 16: 179-194.

112. Raposio E., Bertozzi N., Bonomini S., Bernuzzi
G., Formentini A., Grignaffini E., Pio Grieco M. Adipose-de-
rived Stem Cells Added to Platelet-rich Plasma for Chronic
Skin Ulcer Therapy. Wounds. 2016; 28 (4): 126-131.

113.RasmussenB.S., Lykke Sgrensen C., Vester-Glow-
inski P.V., Herly M., Trojahn Kglle S.F., Fischer-Nielsen A,
Drzewiecki K.T. Effect, Feasibility, and Clinical Relevance
of Cell Enrichment in Large Volume Fat Grafting: A Sys-
tematic Review. Aesthet. Surg. J. 2017; 37 (3): S46-S58.
https://doi.org/10.1093/asj/sjx008

114. Rieck B., Schlaak S. Measurement in vivo of
the survival rate in autologous adipocyte transplantation.
Plast. Reconstr. Surg. 2003; 111 (7): 2315-2323. https://
doi.org/10.1097/01.PRS.0000060797.59958.55

115. Rodriguez-Flores J., Palomar-Gallego M.A., En-
guita-Valls A.B., Rodriguez- Peralto J.L., Torres J. Influ-
ence of platelet-rich plasma on the histologic characteris-
tics of the autologous fat graft to the upper lip of rabbits.
Aesthetic. Plast. Surg. 2011; 35 (4): 480-486. https://doi.
org/10.1007/s00266-010-9640-5

116. Coleman S.R. Structural fat grafts: the ideal filler?
Clin. Plast. Surg. 2001: 28: 111.

117. Salgarello M., Visconti G., Rusciani A. Breast
fat grafting with platelet-rich plasma: a comparative clin-
ical study and current state of the art. Plast. Reconstr.
Surg. 2011; 127 (6): 2176-2185. https://doi.org/10.1097/
PRS.0b013e3182139fe7

118. Sasaki G. H. A Preliminary Clinical Trial Compar-
ing Split Treatments to the Face and Hand With Autolo-
gous Fat Grafting and Platelet-Rich Plasma (PRP): A 3D,
IRB-Approved Study. Aesthet. Surg. J. 2019 May; 39 (6):
675-686. https://doi.org/10.1093/asj/sjy254

119. Segreto F., Marangi G.F., Nobile C., Alessan-
dri-Bonetti M., Gregorj C., Cerbone V., Gratteri M., Caldaria
E., Tirindelli M.C., Persichetti P. Use of platelet-rich plasma
and modified nanofat grafting in infected ulcers: Technical
refinements to improve regenerative and antimicrobial po-
tential. Arch. Plast. Surg. 2020; 47 (3): 217-222. https://doi.
org/10.5999/aps.2019.01571

120. Sezgin B., Ozmen S., Bulam H. Improving fat graft
survival through preconditioning of the recipient site with
microneedling. J. Plast. Reconstr. Aesthet. Surg. 2014; 67:
712-720.

121. Siegel K.R., Clevenger T.N., Clegg D.O., Proc-
tor D.A., Proctor C.S. Adipose Stem Cells Incorporated
in Fibrin Clot Modulate Expression of Growth Factors. Ar-
throscopy. 2018; 34 (2): 581-591. https://doi.org/10.1016/j.
arthro.2017.08.250

122. Sinna R., Delay E., Garson S., Delaporte T., Tous-
soun G. Breast fat grafting (lipomodelling) after extended
latissimus dorsi flap breast reconstruction: a preliminary re-
port of 200 consecutive cases. J. Plast. Reconstr. Aesthet.
Surg. 2010; 63 (11): 1769-1777. https://doi.org/10.1016/].
bjps.2009.12.002

123. Smith O.J., Leigh R., Kanapathy M., Macneal
P., Jell G., Hachach-Haram N., Mann H., Mosahebi A.
Fat grafting and platelet-rich plasma for the treatment of



O630pbI NUTEpaTypbl

diabetic foot ulcers: A feasibility-randomised controlled
trial. Int. Wound. J. 2020; 17 (6): 1578-1594. https://doi.
org/10.1111/iwj.13433

124. Smith J., Brown A., Taylor R. The impact of do-
nor site selection on adipose-derived stem cell yield and
lipofilling outcomes. Journal of Plastic and Reconstructive
Surgery. 2020; 45 (3): 123-130. https://doi.org/10.1016/].
jprs.2020.03.001

125. Takikawa M., Sumi Y., Ishihara M., Kishimoto S.,
Nakamura S., Yanagibayashi S., Hattori H., Azuma R,
Yamamoto N., Kiyosawa T. PRP&F/P MPs improved sur-
vival of dorsal paired pedicle skin flaps in rats. J. Surg.
Res. 2011; 170 (1): e189-196. https://doi.org/10.1016/j.
j$s5.2011.05.051

126. Taniguchi Y., Yoshioka T., Sugaya H., Gosho M.,
Aoto K., Kanamori A., Yamazaki M. Growth factor levels in
leukocyte-poor platelet-rich plasma and correlations with
donor age, gender, and platelets in the Japanese popula-
tion. J. Exp. Orthop. 2019; 6 (1): 4. https://doi.org/10.1186/
s40634-019-0175-7

127. Tayapongsak P., O'Brien D.A., Monteiro C.B., Ar-
ceo-Diaz L.Y. Autologous fibrin adhesive in mandibular re-
construction with particulate cancellous bone and marrow.
J. Oral Maxillofac. Surg. 1994; 52 (2): 161-165. https://doi.
org/10.1016/0278- 2391(94)90401-4

128. Tehranian A., Esfehani-Mehr B., Pirjani R., Rezaei
N., Sadat Heidary S., Sepidarkish M. Application of Autolo-
gous Platelet-Rich Plasma (PRP) on Wound Healing After
Caesarean Section in High-Risk Patients. Iran Red Cres-
cent. Med. J. 2016; 18 (7): e34449. https://doi.org/10.5812/
ircm;j.34449

129. Tenna S., Cogliandro A., Barone M., Panasiti V.,
Tirindelli M., Nobile C., Persichetti P. Comparative Study
Using Autologous Fat Grafts Plus Platelet-Rich Plasma
With or Without Fractional CO2 Laser Resurfacing in Treat-
ment of Acne Scars: Analysis of Outcomes and Satisfac-
tion With FACE-Q. Aesthetic Plast. Surg. 2017; 41 (3): 661-
666. https://doi.org/10.1007/s00266-017-0777-3

130. Topcu A., Aydin O.E., Unli M., Barutcu A., Atabey
A. Increasing the viability of fat grafts by vascular endo-
thelial growth factor. Arch. Facial. Plast. Surg. 2012; 14:
270-276.

131. Valina C., Pinkernell K., Song Y.H., Bai X., Sa-
dat S., Campeau R.J., Le Jemtel T.H., Alt E. Intracoronary
administration of autologous adipose tissue-derived stem
cells improves left ventricular function, perfusion, and re-
modelling after acute myocardial infarction. Eur. Heart
J. 2007; 28 (21): 2667-2677. https://doi.org/10.1093/eu-
rheartj/ehm426

132. van Dongen J.A., Boxtel J.V., Uguten M., Brouw-
er L. A., Vermeulen K.M., Melenhorst W.B., Niessen F.B.,
Harmsen M.C., Stevens H.P., van der Lei B. Tissue Stro-
mal Vascular Fraction Improves Early Scar Healing: A Pro-
spective Randomized Multicenter Clinical Trial. Aesthet.
Surg. J. 2021; 42: NP477-NP488.

133. Varghese J., Griffin M., Mosahebi A., Butler P.
Systematic review of patient factors affecting adipose stem
cell viability and function: implications for regenerative
therapy. Stem Cell Res. Ther. 2017; 8 (1): 45. https://doi.
org/10.1186/s13287-017-0483-8

MeduuyuHa u skonoeusi, 2025, 2

134. Virzi F., Bianca P., Giammona A., Apuzzo T., Di
Franco S., Mangiapane L.R., Colorito M.L., Catalano D.,
Scavo E., Nicotra A., Benfante A., Pistone G., Caputo V.,
Dieli F., Pirrello R., Stassi G. Combined platelet-rich plas-
ma and lipofilling treatment provides great improvement
in facial skin-induced lesion regeneration for scleroderma
patients. Stem Cell Res. Ther. 2017; 8 (1): 236. https://doi.
org/10.1186/s13287-017-0690-3

135. Wei H., Gu S.X,, Liang Y.D., Liang Z.J., Chen H.,
Zhu M.G., Xu F.T., He N., Wei X.J., Li H.M. Nanofat-de-
rived stem cells with platelet-rich fibrin improve facial con-
tour remodeling and skin rejuvenation after autologous
structural fat transplantation. Oncotarget. 2017; 8 (40):
68542-68556.

136. Weidenbusch M., Anders H.J. Tissue microenvi-
ronments define and get reinforced by macrophage phe-
notypes in homeostasis or during inflammation, repair and
fibrosis. J. Innate Immun. 2012; 4: 463-477.

137. Willemsenn, M., Vermeulen K.M., Harmsen
M.C., Van Der Lei B., Stevens H.P.J. The addition of
PRP to facial lipofilling. Plast. Reconstr. Surg. 2017;
141: 331-343.

138. Wu J., Bostrom P., Sparks L.M., Ye L., Choi
J.H., Giang A.H., Khandekar M., Virtanen K.A., Nuutila P.,
Schaart G., Huang K., Tu H., van Marken Lichtenbelt W.D.,
Hoeks J., Enerback S., Schrauwen P., Spiegelman B.M.
Beige adipocytes are a distinct type of thermogenic fat cell
in mouse and human. Cell. 2012; 150 (2): 366-376. https://
doi.org/10.1016/j.cell.2012.05.016

139. Xiong B.J., Tan Q.W., Chen Y.J., Zhang Y., Zhang
D., Tang S.L., Zhang S., Lv Q. The Effects of Platelet-Rich
Plasma and Adipose-Derived Stem Cells on Neovascular-
ization and Fat Graft Survival. Aesthetic. Plast. Surg. 2018;
42 (1): 1-8. https://doi.org/10.1007/s00266-017-1062-1

140. Yoshimura K., Suga H., Eto H. Adipose-de-
rived stem/progenitor cells: roles in adipose tissue re-
modeling and potential use for soft tissue augmenta-
tion. Regen. Med. 2009; 4 (2): 265-273. https://doi.
org/10.2217/17460751.4.2.265

141. Yoshimura K., Shigeura T., Matsumoto D., Sato
T., Takaki Y., Aiba-Kojima E., Sato K., Inoue K., Nagase T.,
Koshima I. Characterization of freshly isolated and cultured
cells derived from the fatty and fluid portions of liposuction
aspirates. J. Cell Physiol. 2006; 208: 64-76.

142. Zheng J.S., Liu S.L., Peng X.J., Liu X.F.,, Yu L., Li-
ang S.Q. A prospective study of the effect and mechanism
of autologous platelet-rich plasma combined with Meek mi-
croskin grafts in repairing the wounds of limbs in severely
burned patients. Zhonghua Shao Shang Za Zhi. 2021; 37
(8): 731-737.

143. Zuk P. A., Zhu M., Mizuno H., Huang J., Futrell
J. W., Katz A. J., Benhaim P., Lorenz H. P., Hedrick M. H.
Adipose tissue as a stem cell source for tissue engineer-
ing. Tissue Engineering. 2001; 7 (2): 211-228. https://doi.
org/10.1089/107632701300062859

Received 02.12.2024
Sent for revision 14.01.2024
Accepted 28.03.2025
Published online 30.06.2025

57



O630pbI NUTEpaTypbl

M. C. Tak™

NEPCNEKTUBbLI UCMONb30BAHUA OBOrALLEHHOM TPOMBOLIUTAMU NNA3MbI U NPON3BOAHbIX
XXNUPOBOW TKAHU B XUPYPI'MYECKOW PEFEHEPATUBHOW MEAULINHE

'Kadpeapa nnactmyeckorm U pekoHCTPYKTUBHOWM xupyprun, BonbHuua CyHYOHXSIHCKOro yHuBepcuteta, MeanumHcKui
konnemxk CyHYOHXSAHCKOTO yHMBeEpcuTeTa, YHMBepcuTteT CyHUoHxsH (31538, Pecnybnuka Kopesi, AcaH-cn, YxyHUXOHHaM,
CyHuyHxsH, 22; e-mail: minsunghtak@gmail.com)

*MuH CoH Tak — Kadegpa nnactmyeckon 1 pekoHCTPYKTUBHON Xnpyprn, bonbHuua CyHYOHXSIHCKOrO YHUBEPCUTETA,
MegmuuHckmin konnempk CyHUYOHXSIHCKOro yHMBepcuTeTa, YHuBepcuteT CyHuoHxsH; 31538, Pecnybnuka Kopesi, AcaH-
cun, YUxyHuxoHHam, CyHuyHxsH, 22; e-mail: minsunghtak@gmail.com

BegedeHue. Tpon3BOOHbIE XMPOBOW TKaHM W nnasma, oboraweHHas TpombouuTtamn (PRP), npeacrasnsior
cobol nepcnekTMBHbIE CpeacTBa pereHepaTVBHOW MeOUUMHBI M 3CTETUYECKOW XMpypruv Gnarogapsi cnocobHocTu
CTMMYNMpOBaTb BOCCTaHOBMEHWE TKaHEW, yCUNMUBATb aHIMOreHe3 W CHWXaTb BocnaneHue. Vx KomMOuHupoBaHHOe
NPUMEHEHWEe akTUBHO BHEAPSIETCS B PEKOHCTPYKTUBHOM M NNacTUYECKON XUPYPru.

Lenb. OueHnTb Ouonornyeckme YyHKUMM U KITMHUYECKMIA MOTEHUMan NpOu3BOLHbIX XMpoBOW TkaHu u PRP B
XUPYPrum, 0COGEHHO B KOHTEKCTE YBEMMYEHMUS BbIXKMBAEMOCTM XXUPOBbIX TPAHCMNIAHTATOB M pereHepaLun TKaHew.

lMpoBenéH cucrtemartmdeckuii 063op nuTepaTypbl C Mcnonb3oBaHnem 6a3 gaHHbix PubMed, Scopus n Web of
Science no npotokony PRISMA. Bkntovyanucb opurnHanbHble UccnefoBaHusi, 0630pbl U KITMHUYECKME UCMbITAHWUS,
NOCBALEHHbIE BMOMOrMYecknmM CBOWCTBaAM, MEXaHu3mMam LENCTBUSA U XMPYPrMYEcKMM pesyrnbratam NpuMeHeHUs
Xunposon TkaHu n PRP.

YKnpoBas TkaHb COOEPXKUT MYNBTUNOTEHTHBIE ME3EHXMMarlbHbIE CTBOMOBbLIE KMETKM, CMOCOOCTBYHOLLME aHIMOTEHESsY,
MMMYHOMOZYNSAUMM U PEMOLENMPOBAHUIO BHEKNETOYHOro Matpukca. PRP  6Gorat daktopamu pocTa, KoTopble
NOOAEPXKMNBAOT KMETOYHYK MNponudepaunto, UHTErpaumio TpaHcnnaHTata M KOHTpomfb BocnaneHus. CoBmecTHoe
ucnonb3oBaHme PRP un xupa ynydwaeT NpWwKUBMEHUE TpaHCMnaHTata W pesynbraTtbl 3axusreHusi. KnuHuko-
3KCMEepUMEHTalNbHbIE [AaHHble MOATBEPXAAlT YMyYleHHble (YHKUMOHAmNbHbIE UM 3CTETUYECKME pe3ynbraTbl Npu
PEKOHCTPYKLMUN NULA, 3aXKMBIIEHMM paH M ONepaumsix Ha MOMOYHON Xene3e.

BaknoveHue. KombuHaumsa PRP 1 XMpoBbIX NPOM3BOAHbBIX OTKPLIBAET 3HAYUTENbHbIE MEPCNEKTUBLI B XMPYPrMYECKOn
pereHepaTvBHOW MeauumHe. OgHako pasHooOpasve MeTOf4oB MOATOTOBKM WM MPUMEHEHUS 3aTpyOHSIET CpPaBHEHWE
pesynbraToB. HeobxoavMbl fanbHenwne nccneaoBaHms Ang craHgapTuaaumm NogxooB M pacluMpeHnst KNMHUYECKOro
NPUMEHEHMS.

Knrouessie crioga: oboralleHHas TpombouvTammy Nna3ma; XK1MpoBasi TKaHb; pereHepaTtuBHas MeauLMHa; NMMNounmHr;
XVpYprus
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YHVUBEPCUTETIHIH MeguumHanblk konnedxi, CyH4oHxsiH yHuBepcuTeTi (31538, Kopes Pecnybnukackl, AcaH-cu,
YyHuxoHHamMm, CyHUyHxsH, 22; e-mail: minsunghtak@gmail.com)

*MuH CoH Tak — [nactukanblk )KeHe PeKOHCTPYKTUBTI Xupyprusi kagpeapackl, CyHYOHXAH YHUBEPCUTETIHIH aypyxaHachl,
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Kipicne. Mawn TiHi MmeH TpomboumnTTepre 6an nna3ma (PRP) pereHepaTvBTi MeAMLMHA MEH 3CTETMKANbIK XMpyprusaa
TiHAEPAiH KannblHa KenyiH biIHTanaHablpy, aHrMoreHe3ai KyLLIEenTy )oaHe KabblHyAbl TOMEeHAETY KabineTiMeH epekwleneHesi.
Byn komnoHeHTTepaiH BipikTipinreH KonmAaaHbinybl NAacTuKanblk XXaHe PEKOHCTPYKTUBTIK Xupyprusiga bencengi typae
3epTTenyae.

Makcambi. Man TiHiHiH TybiHObINapbl MeH PRP-HiH xupyprusanelk kongaHygarel GUOnornsinbiK acepriepiH xaHe
KNUHWKanbIK aneyeTiH 6aranay.

PubMed, Scopus xaHe Web of Science pepekkopnapbiHaH PRISMA cTtangapTTapbiHa celikec xyreni agebu wony
Xyprisingi. Kapayra 6actankbl 3epTreynep, Lonynap XXaHe KNMHUKanbIK 3epTTeynep eHrisingi.

Maw TiHiHOe aHrnoreHesre, UMMYHOMOAYNSLMSFA XXOHe MaTPUKCTI KauTa KypyFa blknan eTeTiH Me3eHXuManblK OiH
Xacywanapsbl 6ap. PRP xacyLwanbik npornmdepauunsHbl, TiIHGIK MHTErpaumsiHbl XaHe kabblHyabl 6akbinayabl kKamTaMmach!3
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eTeTiH ecy (hakTopnapbiHa Gan. PRP mMeH maw TpaHcnnaHTtateliH Gipnecin kongaHy TpaHCNMaHTaTTbiH, TipLWinik eTyiH
Xakcaptagpl. KnuHukaneik 3eptteynep PRP kongaHymeH OeT KypbifbIMbIH KanmbiHa KENTIpY, KapaHbl EMAEY XaHe
OMbIpay XMPYPrusicbl Ke3iHae OyHKUMOHANAbIK XXaHe aCTETMKAIbIK HOTUXKENEPAiH XKaKcapFaHbIH kepceTeai.
KopbimbiHObI. PRP >xaHe Mmal TiHiHe HerizgenreH Tepanusinapgbl OipikTipy pereHepaTtuBTi xvpyprusiga eneyni
apThIKWbINbIKTap Oepeadi. Ananga ganbiHAay oAiCTepiHiH, apTypniniri HaTwXenepai canbiCcTbipyabl KnbiHAaTagbl. Ocbl
OaFbITTarbl KNMHMKAnNbIK KONAaHyabl KEHENTY YLiH CTaHg4apTTay MeH KOCbIMLLA 3epTTeyrep Kaxer.
Kinm ce3dep: TpoMbouuTTepre Gar nnasma; Man TiHi; pereHepaTuBTi MeauUUHa; NMMNOUITUHT; XMpYprns
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3epmmeydiH Mmakcambi. TyHri aybICbIMAAFbl XXYMbICTbIH Meiprepnepain eMip canacbiHa acepiH baranay.

Mamepuandap xeHe adicmep. «KenbewniHai obnbicTblk Gananap aypyxaHacbkl» KMK aybicbiM ©OMbIHLIA KYMbIC
ictenTiH 175 meniprepaiH emMip canacel 3eptrengi. 3eptreyre 31 (17,7%) ep meiiprepnep, 144 (82,3%) avien meniprepnep
katbicTel. WHOQOL- BREF cayanHamachl GowbiHIIA cunaTTamManblk CTaTUCTUKaHbl NanganaHa oTblpbin, kenbeniHai
006nbICTbIK Bananap aypyxaHacblHbIH MeniprepnepiHii eMip canacblH 6aranayablH, opTalla MaHAepi MeH CTaHAapTThbIK
aybITKyrapbl, acbl, XbIHbICbI, EHOEK OTifli 00MbIHLIA ecenTenin yCbIHbIAbI XXaHe Modackl, MegnaHachl, MUHUMYM XaHe
MaKCMMyM KepceTkiluTepi ecentengi.

Hamuxenep xsHe marikbinay. XXannbl husnkanbslk AeHCaynbIKTblH OpTaLla kepceTkiwi — 54,22, byn emip canacbiHbIH,
opTalla kepceTkiwiH 6ingipeni. Ncuxukanelk geHcaynblk — 63,47; aneymeTTiK KapbiM-kaTbiHacTap — 68,61; KopLuaraH
opTa cdepacbkl — 65,37 kepceTtin Typ. byn Mmeliprepnepaid, ocbl yw cdepa 6ovbiHLA eMip canacbiHblH OpTallagaH
YKOFapbl EKEHiH kepceTeq,.

KopbimbiHObI.  KenbGewninai obnbicTblK Oananap aypyxaHacbiHbiH TYHr  aybiCbiM OOMbIHLIA JXKYMbIC iCTENTIH
MenipreprnepdiH, emip canacbl opTalla XoHe opTallafaH >Xofapbl AeHrenai kepcertefi. TyHri aybiCbiMAarbl >XYMbIC
MewiprepnepaiH emip canacbiHa, COHbIH iLiHAE YIKbl, AeMarnbIC, ayblpCbIHYNap MEH XXyMbICKa KabineTTiniriHe, KyHAENKTi
MIHOETTEpPIH aTkapy MYMKIHAiriHe anTapnbiKTan acep eteqi.

Kinm ce3dep: mewiprep; TYHri aybICbIM; 6Mip canacbl; usvKanblk 4eHCaybIK

KIPICINE

Mewiprep ici — 6yn kypgeni MamMaHablK, ©WTKEeHi on
XayarnkepLUinikTiH XofFapbl OeHreriH, Kypaeni XXyMblcTap-
Obl OpblHAAYAbl XX8He aybICbIMMEH XYMbIC iCTeyai Tanan
eteni. Meniprep ici MamaHabIfbl kebiHece TyHri aybicbiMAaa
XYMbIC icTeyai kamTuabl, Oyn meniprep iciHiH, epekLueniri,
OHbl ©3repTy eTe KublH [3].

AybiCcbIMObIK XyMbIC kebiHece aypyxaHanapga, na-
nartanapga, efen KblI3BMETTepde >XoHe nauueHTTepre
Y30iKCI3 KbI3BMET KepceTy MeH KyTiMAi kamTamachl3 eTyadiH
Xanfbl3 onbl 60nbin TabbiaTblH MaHbI3Abl aiMakTapaa
OeHcayrnbIK cakTay KbI3METTEpPiH KOPCETYAiH epeKLle XaHe
KaXKeTTi WwapTbl 6onbin Tabbinagb! [5].

CoHfbl OHXbINAbIKTapAa XXYMbIC Yrinepi antaprbikTan
esrepAi, an «24 caraTTblK KOFaM» eMip canTbl oneymeTTiK
KypbinbiMabl Tyablipabl. OHAa yakbIT LIeKTeynepi agam Ka-
XKETTINIKTEpi MeH KYHOENIKTi ic-apeKkeTTepiHe LueKTey Kon-
mangbl. XKakblHOa eyponanbik KyMbICLbINAPAbIH, LWama-
MeH 20% aybICbIMAbIK XXYMbICTa XXYMbIC iCTENTIHI aHbIKTan-
Obl, an Mewnipreprnep AeHcaynblk caktay XyrneciHaeri Herisri
KywTepaiH Oipi peTiHae anablHfFbl kaTtapga. MyHaawm aybl-
CbIMAbIK >XYMbIC (9Cipece TYHri aybICbIM) XYMbICLUbIHbIH,
OeHcaynbifbl MEH ar-aykaTblHa Tepic acep eTyi MYMKiH,
ONTKEHi agam OMONOrnachl apblk NMeH KapaHFbINbIKTbIH
CUYHXPOHZbI UMKMIHE XaKcbl 6erimaenreH. AybICbIMAbIK Xy-
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MbIC 6i3aiH WK caraTTapbiMbI3 OeH KoplLuaFaH opTa apa-
cbliHOafbl BanaHbICThl Y3€TiHi Oenrini. Tepic cangapnapra
Xanmnbl AeHCaynbIKTbIH Halapnaybl, pru3nonornsanbik Kbia-
METTIH LMPKaausnbIK bipFakTapblHbIH, Oy3blnybl, TaMakTa-
HY MEH YVKbl PEXWUMIHIH, By3binybl, Xypek-kaH Tamblpria-
pbl, ackasaH-illeK Xonaapbl XeHe HenpoU3NONornsnbIK
yHKUMANapra acep eTeTiH apTypni Kypaeni Oysbiynap
xatagpl [1, 4, 7].

Ocbl TakplpbINTa KyprisinreH 3eprTeyge 3eprTeyre
KaTbICKaH XoHe TYHri aybiCbiMOa >XYMbIC ICTENTIH Meuip-
repnepaiH 44,8%-Aa yiKbIHbIH canacbl Hallap eKeHAiri
aHbIKTanabl. YWKbIHbIH canacbiHblH Oy3binybl Meniprep-
nepgiH,  usukanblk QyHKUMANApbIHA, NCUXOMOTrMANbIK
XafgamnbiHa, oTbacblHAaFbl X8He OfaH ThiC Xeprnepgeri
aneyMmeTTiK KaTblHacTapblHa TEPIC 8Cep €Ty apKbibl onap-
OblH eMip cypy canacblHblH TeMeHOeyiHe aKenyi MYMKiH.
BynaH Genek TyHri aybiCbiMAa >XyMbIC ICTEWTIH MeWip-
reprnepae Xwui KkesgeceTiH CTpecc — eMip canacblHa Tepic
acep €eTeTiH Heri3ri gpakTopnapapblH 6ipi 6onbin caHanaabl.
CTtpecc — cTpecc curHanbl apkpifbl naviga donagpl xaHe
Muaarbl CTpeccTi kabbingayra >kayan 6epegi. An ogaH ken-
iH UMMYHObIK, 3HOOKPUHAIK XXaHE XYWNKe Xynenepi CUAKTbI
doun3nonornsnbIk Xyrnenep cTpeccke peakumsi bepegi [6].

3epTTEynep KepceTkeHOewn, aybICbIMAbIK XXyMbICKa Ka-
TbiCaTblH agamaap kebiHece XyhKe-Nncuxukanblk canaHbiH,
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XarganbiHa GarinaHbICTbl NCUxocomaTtukanelk aypynapabl
AambiTagbl. Byn, Mbicansl, co3bliMarnbl racTpuT, ackasaH
Xapacbl, rmneptoHusi, 6poHx gemikneci. Cosbinmansl yn-
KbiCbl kaHOaFaH agamaapAblH, UMMYHUTETI Hallap eKeH-
Oiri KepCeTiNreH — onap pecnupaTopsbik BUPYCTbIK aypy-
napgblH MaycbiMAbIK aNUOAEMUSICHI Ke3iHOe Xui ayblpagbl.
Ipi 3epTTeynepae aybiCbIMAbIK peXnmae XyMbIC ICTENTIH
anenaepaid cyT 6esi katepni iciriHiH gamy kayni 30-60%-
fa )KoFapbl eKeHAiri kepceTinreH, Oyn pexuMmaeri )KyMbiC
yakbITbIMeH Bipre kayin aptagsl [2, 8].

TyHri aybicbiMaapablH OCbl NapameTprepre acepiH Oip-
re Garanan oTbIpbIn, 6apnbik OCbl NapameTpriep apacbiHaa
GavinaHbic opHaTyFa 6onagpbl. Byn TyHri aybicbiMaa mMenip-
repriep >XyMbiC iCTEreH ke3ae TyblIHOaNTbIH Macenenepaix
3TMOMOIMSACbIHA aHbIKTayFa KeMeKTeces;.

3epTTeyaiH, mMakcaTbl — TYHI aybICbIMAAFbl XYMbl-
CTbIH MeWipreprnepgiH, emip canacblHa acepiH Oaranay
)XoHe JeHcayrnblkka Kepi acepiH TeMeHaeTyre barbiTTanfaH
Lapanapgbl a3ipney.

MATEPUANQOAP )XOHE 94ICTEP

Ocbl 3epTTeyai xypridy 6apbicbiHAa 3epTTey OOBbEKTICI
peTiHge «KenbeniHgi obnbicTelk Gananap aypyxaHacbi»
KOMMYHanablk MEMIEKETTIK KOCIiNOPbIHbI KapacTbIpbiiabl.
«KenGeningi obnbicTblk 6ananap aypyxaHacbl» KMK Ka-
pafaHadbl Kanacbl xaHe KaparaHgbl o0nbicbl Gananapbl-
Ha MamaHOaHObIPbIFaH, >XOFapbl KociOM MeauunHanblk
KeMeKk KepceTeTiH kenbeniHai emaey- npodunakTukanbIK
MEKEMECI.

KenbGeningi obnbicThik 6ananap aypyxaHacbiHOa TYHTi
aybICbIMMEH >XYMbIC ICTENTIH MeliprepnepgiH emip cana-
CblH aHbIkTay MakcaTbiHaa 0¥ «Omip canacbl» cayanHa-
MacbIHbIH, KbickapTbiFaH Typi (WHOQOL-BREF) cayan-
Hamacbkl navgananbeingsl. WHOQOL-BREF cayanHama-
CbIHbIH, HOTWXENepi TepT LWKanara TontacTbipbiiFaH (u-
3uKarnblk AeHcaynbIK, NCUXUKanbIK AeHCcayrblK, 8NeyMETTIK
KapbIM- KaTblHacTap >kaHe KopLuaraH opTta). COHbIMEH Ka-
Tap anfawkpbl eki cypak (Q1, Q2) xxeke Typae ecenke anbl-
Hagbl. BipiHWi cypak cayanHamara KaTbICYLUbIHbIH, ©3iHiH,
eMip canacblH KaHLWanbikTel GaFrananTbiHbl Typanbl. An
eKiHLWi cypak e3iHiH, AeHcaynblK XaFganblHa KaHLWanbIKTbl
KaHaFaTTaHaTbiHbl Typarnbl. AnfFallkbl eki cypakta 5 6ann
— €H >XofFapfbl kepceTkil, an 1 6ann — eH TeMeHri KepceT-
Kiw. TepT wkana 100 6annveH 6aranaHagbl. 0 6ann — eH
TeMeHri emip canacblH kepcetce, 100 6ann — emip cana-
CbIHbIH, ©T€ XaKCbl ekeHairiH 6ingipeni. 0-20 6ann — emip
canacblHblH, TeMeHri kepceTkiwiH 6ingipeni, 21-40 6ann
— opTawagaH TemeH kepcekiw, 41-60 6ann — opTawa
KepceTkiw, 61-80 Gann — opTawlagaH >ofapbl KepceTKill,
81-100 6ann — emip canacbIHbIH, XOfFapbl kepceTkili. Cay-
anHama epikTi Typae aHoHMMA[ xyprisingi. Katbicywbinap-
OblH, aknapaTtTapblMeH >XyMbIC iCTeyae KaTaH KynUanbIbIK
neH aTunkarnblk HopMmanap cakrangbl.

3epTTey GapbicbiHAa Kenbewninai obnbicTblK Gananap
aypyxaHacblHAa aybICbiM BOMbIHLLIA XXYMbIC ICTENTIH MeNip-
reprnepgid eMip canacblH aHbikTay MakcatbliHaa AKLL xeHe
Eypona enpgepiHae keHiHeH kongadbinateiH OOY «Owmip
canacbl» WHOQOL-BREF cayanHamacblH kongaHa oTbl-
pbin, Meniprepnep apacbliHga cayanHama xyprisingi. Cay-
anHamara «KenbGeningi obnbicTeiK 6ananap aypyxaHach»
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KMK aybicbiM GOWbIHLIA XKYMbIC iCTENTIH 228 Meniprep
apacbiHaH 175 wmeniprep KatbicTbl. Byn gepektep TyHri
aybICbIMAa XYMbIC iCTENTIH MeliprepnepaiH emip canacbiH
Oaranay yLWiH KyHObl aknapat 6epegi.

TaHgama cunattamackl: 1) Tangamara 18 xactaH 60
acka OewiHri meniprepnep Kipgi; 2) XblHbICbl OOMbIHLIA:
17,7% ep meniprepnep, 82,3% avien meniprepnep.

KenbeniHai obnbicThlk 6Gananap aypyxaHacbiHbIH Mel-
iprepnepiHiH, eMip canacblH KeHiHeH Tangay makcaTtbliHOa
pPecnoHAeHTTepPAi XKbIHbICbIHA, XXacblHa, XXYMbIC TiniHe Ka-
pan Kiwi TonTapra 6enaik.

PecnoHoeHTTepaiH KblHbICbl OOWMbIHLWIA anenaepain
ynec canmarbl 82,3%- Obl Kypaca, an epnepain ynec carn-
marbl 17,7%-gbl Kypagbl. XKac OGonbiHWa Meniprepnep
TeMeHaerigen Tept Tonka GeniHai: 18-25 xac, 26-34 xac,
35-45 xac xeHe 45-60 xac (1 kecTe).

KenbeniHgi obnbicTelk Oananap aypyxaHacblHOafbl
Meliprepnepain eHoek eTini boMbIHLLA Kenecigen TonTapra
Geninai: 1 xbingaH 5 xbiFa genid, 5 xbingad 10 xbinfa
e, 15 xbingad 20 xbinFa gevid, 20 xbingad apTbik (2
Kecte).

PecnoHaeHTTepaiH emip canacbliH, »acblH, bIHbICbIH,
eHbek eTini OoWbiHWA 3epTTey MakcaTbiHAa Meniprep-
nepgi Tontapfra 6eny apici konaaHbinabl. CoOHbIMEH KaTap
WHOQOL-BREF cayanHamachkl 6olibiHIWwa cunatTamarnbik
cTaTUCTUKaHbI NaraanaHa oTblpbin, KendeniHai 00nbICTbIK
Gananap aypyxaHacblHblH MeRniprepnepiHiH, emMip canacblH
OaranaygblH opTalla MaHAepi MeH CTaHOAPTTbIK aybITKy-
napbl achbl, XblHbICbl, eHOeK eTini OoNbIHLIAa ecenTenin,
YCbIHbINAbl XOHe Mofachl, MeamaHacbl, MUHUMYM XaHe
MaKCMMyM KepceTkiTepi ecentengi.

3epTTey HATWMXKECIHAE KON XKETKI3reH gepekTepai cTa-
TMcTUKanelk eHaey ywin Microsoft Office Excel 6argapna-
Macbl KongaHbInabi.

HOTUXENEP XXOHE TAJNIKbINAY

WHOQOL-BREF cayanHamacblHaH ©TKEH TYHri aybl-
cbiMa XyMbIC iCTeWTIH 175 wmeniprepaid, HaTwxenepi
3-kectene kepceTinreH. Mewiprepnep apacbiHga OipiHLi
cypak (Q1) 6ombiHwa (Ci3 e3iHi3aiH emipiHi3giH canacbiH
KaHLWanbIKTbl Garananceld?) xanmnbl opTalla KepceTKil —
3,78; ctaHpapTTblk aybiTky — 0,78. An ekiHwi cypak (Q2)
bonbiHwa (Ci3 esiHi3giH geHcaynblk XarganbiHbI3Fa KaH-
LanbIKTbl KAHaFaTTaHacbI3?) opTalla kepceTkiw — 3,79; an
cTaHgapTTblK aybiTKy — 0,75. BipiHLWi MeH ekiHLWi cypakrap-
OblH, HBTWXKeCi Meniprepnepaid eMip canacbiHa XaHe OeH-
cayrnblK XafgavblHa KaHaFaTTaHybIHbIH opTalla AeHrewiH
kepceteni. >Xannbl duankanblk AeHcaynbiKTbiH, opTalla
KepceTkiwi — 54,22; ctanHfapTTblk aybiTky — 9,66. byn
mMeniprepnepge duankanblk AeHcaynblk OovblHWa eMip
canacblHbIH OpTalla AeHrenae ekeHiH kepceteai, sFHn 41-
60 apanbifbiHga. An ncuxukanbslk AeHcaynblk 6olbiHWa
opTalla kepceTkiw — 63,47; ctangapTTblk aybITky — 11,18.
OrneymeTTiK KapbIM-KaTblHac LWkKanacbl OoMbiHWa opTa-
LWa kepceTkiw — 68,61; ctaHaapTTbiK aybiTky — 16,58. An
KoplLlaFaH opTa LkKanacbl OoMblHIWIA opTalla KepceTkill
— 65,37; ctaHgapTTbIK ayblTky — 15,49. Byn HaTwxenep
kenbeniHai obnbiCcTblKk Gananap aypyxaHacblHbIH MeRnip-
repnepiHiH, NCUXMKanbIK AeHcayrblK, 8NeyMEeTTiK KapblM-Ka-
TblHAC XX8HEe KopllaraH opTa Lkananapbl 6oMbiHLWAa emip
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1 kecTe — PecnoHaeHTTepaiH XbIHbIC XXOHE Xacbl OOMbIHLLA Nanbl3OblK KePCETKILLTEP

- Epnep onengep Bapnbifbl
Kac epexweniri abc. % abc. % abc. %
18-25 xac 27 87 36 25 63 36
26-34 xac 3 9,7 27 18,7 30 17,1
35-45 xac 1 3,2 37 25,7 38 26,4
45-60 xac 0 0 44 30,5 44 30,5
Bapnbifbl 31 17,7 144 82,3 175 100
2 kecTte — PecnoHaeHTTepAiH, XbIHbIChI )XaHe eHbek eTini 6onbiHLIAa NanbI3ablKk KepceTKiTep
_ Epnep Onengep bapnblifbl
EnGex erini abc. % abc. % abc. %
1-5 xbIn 27 87 39 22,3 66 37,7
5-10 xbIn 3 9,7 33 22,9 36 20,6
15-20xbIN 1 3,2 30 20,8 31 17,7
20+ XbIn 0 0 42 29,1 42 24
Bapnbifbl 31 17,7 144 82,3 175 100
3 kecTe — ©OMip canackl cayanHaMachl KepCceTKiLITepi
Cana OpTa"”.a CraHnaprTbik Mopa | MeanaHa MuH1MyM Makcumym
KepceTKiLl aybITKy
Q1 3,78 0,78 4 4 1 5
Q2 3,79 0,75 4 4 1 5
dusnkanblk geHcaynbIK 54,22 9,66 53,57 53,57 17,85 96,42
IMcuxmnkanblk eHcaynblk 63,47 11,18 66,66 66,66 12,5 100
OneyMeTTiK KapblM-KaTbIHaC 68,61 16,58 75 75 0 100
KopLuaraH opTta 65,37 15,49 71,87 68,75 15,62 100

canacblHbIH OpTallajaH >Xofapbl eKeHAIriH 0inaipeai, aFHn
61-80 apanbifblHOa opTawagaH ofapbl aenrenge. Ca-
NbICTbIPManbl TypAe €H >KOFapbl OEHren aneymeTTiK Ka-
pbIM-KaTblHaC LiKanacbl OOWbIHLIA, OgaH COH KopLuaraH
opTa LKanacbl, MCUXMKanblK OeHcayrblK LKanacel. An
€eH TeMeHri KepceTkiw dusmKanblk geHcaynblK LiKanackl
OoMbIHLLIA, SFHU Meliprepnep yikbl, 4eMarbiC, aybIpCbIHY-
nap MeH >yMbICcka KabineTTiniriHe, KyHAErniKTi MiHOETTepiH
aTkapy MyMKiHAiriHe 6ainaHbICTbl CypakTapra opTalla xa-
yan 6epreH, onapapblH apacbiHga Oyn cypakrapablH Xaya-
ObIH «Hawap» gen 6enrinereHgep oe 6onabl.
WHOQOL-BREF cayanHamacblHaH ©6TKEH TYHri aybl-
CbIMa XXYMbIC iCTENTIH Meliprepriep XblHbICbl OOMbIHLLA
eki Tonka 6eniHin 3eptTengi. CayanHama GonMbiHLWa ca-
yanHamagaH eTKeH ep Meuiprepnep caHbl — 31, naubl-
30bIK KepceTkiwi — 17,7%. An even meniprepnep caHbl
— 144, nanbi3gblk kepceTkiwi — 82,3%-abl kypangbl. Q1
GovibiHLLIA epriepae opTalla kepceTkiw — 3,77; cTaHgapT-
TblKk aybiTKy — 0,78. An anengepae oprawla KepceTkKil
MoHi — 3,78; ctaHgapTTbik aybiTky — 0,77. Q2 GOMbIH-
Wwa epriepge oprtawa kepceTkiw — 3,79; cTaHOapTTbIK
ayblTky — 0,75; enengepae oprtawa kepcetkiw — 3,79;
CTaHAapTTblK ayblTKy — 0,75. AfHK, xannbl emip cana-
CblH Oaranay OoMblHWA epriep MeH avengep apacbiH-
0a anTapnbikTan arblpMallblfiblK XKOK. ARl geHcaynblk
XafganblH Oaranay OonblHIWIA epriep MeH anengepain
HaTwXenepi 6oMbIHLWA MynNgeM anbipMaLlbinbiK KoK, Q1
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xoHe Q2 HeTwxernepi epnepae ae, sviengepae ae opra-
wa geHrengi kepceTin Typ. Puamkanblk geHcaynblK WKa-
nacbl GoMbiHWA ep Meuipreprnep HaTWKECiHIH opTalla
KepceTKiwi — 54,36; cTaHgapTTblK aybITKybl — 9,66; anen
Menipreprniepge opTalwla kepcetkiw — 54,22; ctaHgapT-
TblK ayblTKy — 9,66. [cuxukanblk AeHcaynblK LWKanachl
HoTMXenepi OoWbliHIWIA epriepde opTalla KepceTKiw —
63,46; cTaHOapTThiK aybITKy — 11,24; snengepne opta-
wa kepceTkiw — 63,47; ctaHgapTThlKk ayblTky — 11,18. An
aneyMmeTTiK KapbIM-KaTblHAC LUKanacblHbIH HaTuxenepi
OoWbIHLLA epriep HOTWXKECIHIH opTalla kepceTkilli — 68,6;
CTaHAapTTblK ayblTKybl — 16,72; an anengepae oprawla
KepceTKilw — 68,61; cTaHaapTTbIK aybiTKy — 16,58. Kop-
WafaH opTa WwkKanackl OolbliHWA eprnepae opTalla Kep-
ceTkiw — 63,33; cTaHgapTTblK aybITKy — 15,62; enengep-
he oprawa kepceTkiw — 65,37; cTaHOapTTbIK aybITKy
— 15,49. byn kepceTkiwTep kenbeniHai 0bnbicTbIK 6ana-
nap aypyxaHacblHOa TYHri aybiCbiMAa XYMbIC iCTENTIH
ep kaHe anen Mmeuiprepnepaid apacbiHga emip canachl
cayanHamacbl HaTukenepi 6oMbliHWA XbiHbiCka Ganna-
HbICTbl anTaprblKTan anblpMaLlbIfIbIKTbIH, XXOK eKEeHiH an-
KbIHOAANAbI.

CoHbIMeH KaTap cayanHamMagaH eTKeH Meniprepnep
»Kac caHaTtbl OoMbIHLWA TePT Tonka 0eniHin kapacTbipbin-
abl. XKacbl 6oribiHWa meniprepnep 18-25 xac apanblifbl,
26-34 xac apanblifbl, 35-45 xac apanbifbl XaHe 45-60
»ac apanbifbiHa 6eniHai. Q1 6onbiHWa BGipiHLI TONTbIH,
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arHn 18-25 xac apanbifblHOafrbl Meniprepriepdid cay-
anHama HaTWXKEeCIiHiH, opTalwla KepceTkiwi — 3,77; cTaH-
0apTTelk ayblTkybl — 0,78. 26-34 >xac apanbifblHAafbI
HaTUXenepaiH opTalla kepceTkiwi — 3,73; cTaHaapTTbIK
aybITkybl — 0,72. 35-45 ac caHaTbl 6olbIHLIA cayanHa-
Ma HBTWMXKECIHIH opTalwla KepceTkiwi — 3,75; ctaHgapT-
ThiKk aybiTKybl — 0,72. An 45- 60 >ac To6bl 6oMbIHLWa ca-
yariHama HaTWXeCiHiH opTalla kepceTkiwi — 3,78; cTaH-
0apTTblKk aybITKybl — 0,77. Q2 6ovbiHWwa 18-25 xac apa-
NbIfFbIHAAFLI MeniprepriepfiH cayanHama HOTUXECIHIH
opTawa kepcetkiwi — 3,79; cTaHOapTTblK aybITKybl —
0,75. 26-34 xac apanblfblHAaFbl HOTUXENEpPAiH opTalla
KepceTkiwi — 3,75; ctaHaapTTblK ayblTKybl — 0,76. 35-45
ac caHaTbl 6oMbIHLLIA cayanHama HaTWXKECIHIH opTala
KepceTkiwi — 3,76; ctaHgapTTblK ayblTkybl — 0,75. An
45- 60 xac ToObl 6oMbIHLWA cayarnHama HaTUXKECIHIH op-
Talwa kepceTkiwi — 3,79; ctaHoapTTbiK aybiTKybl — 0,79
ynanabl kepcetTi. byn KepceTkiwTep opTawa geHrenai
oingipeni.

duankanblk OeHcaynblk LKanacbl 6orbiHwa 18-25
Xac apanbifbliHOarbl Meripreprnepain cayanHama HaTuxe-
CiHiH opTalua kepceTkili — 54,36; cTaHOapTTbIK aybITKybl
— 9,66. 26-34 >xac apanblfblHAarbl HOTWXeNepaiH opTaiua
kepceTkiwi — 54,09; ctaHOapTThlK aybITKybl — 8,14, 35-45
Xac caHaTbl GoMblHWA cayanHama HaTWXKECiHiH opTalua
KepceTkiwi — 53,92; ctaHoapTThiK aybiTKybl — 8,1. An 45-
60 >xac Tobbl BoMbIHWA cayarnHaMa HaTWXKECIHIH, opTalua
KepceTkiwi — 54,22; cTaHAapTTbIK ayblTKybl — 9,66.

Mcmxmkanblk AeHcaynblK LKanacbl GoWblHWA cayar-
Hama HaTwmxKeci MblHagan: 18-25 xac apanbifbiHOafbl Men-
iprepnepain, cayanHamMa HOTWXKECIHIH, opTalla KepceTkilli
— 63,46; cTaHpapTTbIK aybITKybl — 11,24. 26-34 xac apa-
NbifblHOAFbl HOTWXKENEpAiH opTawa kKepceTkiwi — 63,32;
CTaHAapTTbIK aybITKybl — 9,67. 35-45 xac caHaTbl O0OMbIH-
lWa cayanHama HaTWXECIHiH opTalla kepceTkiwi — 63,26;
CTaHAapTTbIK aybITKybl — 9,61. An 45-60 »xac To6bl 60MbIH-
lWa cayanHama HaTWXECIHiH opTalla kepceTkiwi — 63,47,
cTaHoapTTbIK aybITKybl — 11,18.

OneymeTTiK KapbiM-KaTblHacTap Lkanacbl OOMbIH-
wa 18-25 xac apanblfbiHaarbl Meniprepnepaid cayanHa-
Ma HOTWXKECiHIH opTalla kepceTKiwi — 68,6; ctaHaapTTbIK
ayblTkybl — 16,72. 26-34 >xac apanblfblHOafbl HaTUXe-
nepain opTalua kepceTkiwi — 68,76; cTaHOapTThIK aybITKybI
—15,75. 35-45 xac caHaTbl 6oVbIHLLA cayanHama HaTUXe-
CiHiH opTalla kepceTkili — 68,85; cTaHAapTTbIK aybITKybl —
15,69. An 45- 60 xac ToObl 6olibIHLLIA cayanHama HaTuxXe-
CiHiH opTalua kepceTkili — 68,61; cTaHOapPTTbIK aybITKybl
— 16,58- gi kepceTTi.

KopluaraH opTa wwkanacbkl 6onbiHwa 18-25 xac apa-
nNbiFbIHOAFbl Meriprepnepain, cayanHama HaTUXeCiHiH op-
Tawa kepceTkiwi — 65,33; cTaHaapTTbIK aybITKybl — 15,62.
26-34 xac apanbifblHAaFbl HOTUXKENEPAiH opTalla KepceT-
Kiwi — 65,64; ctaHoapTThiK aybiTkybl — 14,52, 35-45 xac
caHaTbl OoVbIHLIA cayarnHamMa HaTMXKECiHIH opTalua Kep-
ceTkiwi — 65,7; cTaHaapTTbIK ayblTKybl — 14,51. An 45-60
ac Tobbl oMbIHLWA cayanHama HaTWXKECIHIH opTallua Kkep-
ceTkili — 65,37; cTaHAapTTbIK aybITKybl — 15,49 kepceTTi.

CayanHama HaTwxkenepi 6ovblHWA Meniprepnepgin
)Kac TonTapbl apacbiHOa Can avblpMallblfbIiKTblH 6apbliH
Gankanimbl3. CanbicTbipmanbl Typae Q1 xoHe Q2 6on-
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blHLLA eH TeMeHTri kepceTkiw 26- 34 xac TobbliHaa, 35-45
ac Tobbl HeTWXKeci ogaH cen Xofapbl, ogaH coH 35-45
»oHe 45- 60 ac Tobbl con Xofapbl AeHrenai KOPCETKEH.
Byn HoTwxenep eMip canacbiHbIH OpTalla AeHreniH 6in-
Jipeni. An dusmkanelk geHcaynblK, NCUXUKanbIK geHcay-
NbIK, NeyMeTTIK KapbIM- KaTblHACTap XXaHe KopLuaraH opTa
LWKanacel 6oMbIHLWA cayarnHamMara KaTbICyLUblapablH, Xac
TONTapbl apacblHAa anTapnbiKTark anbipMallbInblK KOK
aypyxaHacblHAafbl Meripreprnep TepT Tonka GeniHin kapa-
CTbipbIngbl: 1 XbigaH 5 XkbinFa genid, 5 xbingad 10 xbinrFa
aeniH, 15 xbingan 20 xbinFa geniH xaHe ogaH apTbik. Q1
OolblHWA BipiHWI TONTbIH, SFHK 1- 5 XbINAbIK eHOekK eTini
Gap meniprepnepain cayanHama HaTWXKECIHIH opTalua Kep-
ceTkiwi — 3,77; ctaHaapTTbiK ayblTkybl — 0,78. 5-10 xbIn-
OblK eHbek eTini 6ap meniprepnep HaTWMXeNepiHiH opTalla
KepceTkiwi — 3,73; cTaHOapTTblK aybiTkybl — 0,74. 10-15
XbINT caHaTbl OOMbIHLIA cayaniHaMma HaTWPKECiHIH opTalua
KepceTkiwi — 3,75; ctaHgapTTbiK aybiTKybl — 0,76. An 15-
20+ xbin TOObI OOMbIHIWA cayanHama HaTUXKECIHIH, opTa-
Wwa kepceTkiwi — 3,78; ctaHAapTThiK aybITKybl- 0,77. An Q2
OoblHWA OBipiHWi ToNTbIH, SFHU 1-5 XbINObIK eHbek eTini
Gap meniprepnepain cayanHama HaTWXKECIHIH opTalua Kep-
ceTkiwi — 3,77; ctaHaapTTbiK ayblTkybl — 0,78. 5-10 xbIn-
OblK eHbek eTini 6ap meniprepnep HaTWXenNepiHiH opTalla
KepceTkili — 3,74; ctaHoapTTblK ayblTKybl — 0,77. 10-15 ca-
HaTbl OOMbIHIWIA cayanHama HaTWKECiHIH opTalla KepceT-
Kilwi — 3,76; ctaHgapTThiK aybiTKybl — 0,76. An 15-20+ xac
TOObI DOMbIHLLIA cayanHama HOTWXKECIHIH, opTalla kepceT-
Kiwi — 3,79; ctaHgapTTbIk ayblTKybl — 0,75. Byn HoTuxenep
Q1 xxeHe Q2 OoNbIHLIA opTalla AeHrenai kepceteqi.
®Pusnkanblk AeHcaynblK LIKanacbl GowblHIWA GipiHLi
TONTbIH, SFHK 1-5 XbINablKk eHOek eTini 6ap meniprepnepaix
cayanHama HaTUXeCiHiH opTalla kepceTkiwi — 54,36; cTaH-
OapTTbiK aybITkybl — 9,66. 5-10 xbingpik eHbek oTini 6ap
Meniprepnep HaTWXenepiHiH opTawa kepceTkiwi — 53,8;
CTaHOapTTbIK aybITKybl — 8,77. 10-15 xbIn caHaTbl OOMbIH-
lWa cayarnHama HaTWXECIHiH, opTala kepceTkiwi — 53,87;
CTaHOapTTbIK aybITKybl — 8,76. An 15-20+ xac 100kl 601i-
bIHLLA cayanHaMma HoTUXECIHIH opTalla kepceTkili — 54,22;
CTaHOapTTblK aybITKybl — 9,66 AereH HOTUXEHI KepCeTTi.

Mcmxmkanblk geHcaynblk WwKanackl 6ovbIHIWA BipiHLUi
TONTbIH, SFHK 1-5 XbINablKk eHOek eTini 6ap meniprepnepaix
cayanHama HaTUXeCiHiH opTalla kepceTkiwi — 63,46; cTaH-
0apTTbiK aybITKybl — 11,24. 5-10 xbIngblk eHOek oTini 6ap
Meniprepnep HaTWXenepiHiH opTawa kepceTkiwi — 63,0;
CTaHaapTTbIK aybITKybl — 10,55. 10-15 xbIn caHaThl OOMbIH-
lWa cayarnHama HaTWXECIHiH, opTalla kepceTkiwi — 63,03;
CTaHdapTThlK aybiTkybl — 10,76. An 15-20+ xac TOObI
OonbiHWa cayanHama HaTWKECiHiH opTalla KepceTkiwi —
63,47; cTaHgapTTbIK ayblTKybl — 11,18.

OrneymeTTiK KapbiM- KaTblHAC LKanackl 6olblHWAa
OipiHLWIi TONTbIH, SFHK 1-5 XbINAbIK eHOek eTini bap Menip-
repriepgiH cayanHama HOTWXeCiHIH opTalla KepceTKili —
68,6; cTaHOapTTbIK aybITKybl — 16,72. 5-10 xbInablk eHoek
eTini 6ap mMewniprepnep HaTWXenepiHiH opTalla KepceTkilli
— 68,21; cTaHAapTTbIK aybITKybl — 16,68. 10-15 xbIN caHa-
Tbl OOMbIHLWA cayanHamMa HOTUXKECIHIH, opTalla KepceTkiLli
— 68,45; ctaHgapTTblK aybITKybl — 16,47. An 15-20+ xac
TOObI DOMbIHLLIA cayanHama HOTWXKECIHIH, opTalla kepceT-
Kilwi — 68,61; ctaHOapTThiK aybITKybl — 16,58.
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KopluaraH opTa GownbiHWa OipiHWIi TONTbIH, SFHKM 1-5
Xbingblk eHbek eTini Gap mewiprepnepgiH, cayanHama
HOTMXECIHIH, opTawa kepceTkiwi — 65,33; ctaHaapTTbiK
aybITkybl — 15,62. 5-10 xbInablk eHbek eTini 6ap menip-
repnep HaTWXenepiHiH opTawa KepceTkiwi — 65,32; ctaH-
0apTThlK aybiTKybl — 15,21, 10-15 xbIn caHaTbl GoMbIHLLA
cayanHama HaTUXeCIHIH opTalla kepceTkiwi — 65,41; ctan-
OapTThIK aybITKybl — 15,23. An 15-20+ xac To6bl 6oMbIHLLA
cayanHama HaTUXeCIHIH opTalla kepceTkiwi — 65,37; cTan-
0apTTbIK aybITKybl — 15,49.

CayanHama HaTmxenepi OoWbIHLWA canbiCTbipMarbl
TypAe MeWniprepnepain eHbek eTini GolblHWa GeniHreH
TonTapabiH apacbiHaa Q1 xxeHe Q2 GowbiHWA con aubl-
pmawbinbik 6ap. Q1 xeHe Q2 GoViblHWA eH TeMeHTi kep-
ceTkiw 5-10 xbin eHbek oTini TobbiHAA, 10-15 Xbin TOOLI
HOTWXXECi ogaH Can Xofapbl, 0AaH CoH 1-5 XbIN XXoHe ofaH
CcoH 15-20+xac ToObl con >ofapbl OeHrenai KepCEeTKEH.
Byn HeTwxenep emMip canacblHblH, opTalla AeHreniH 6in-
dipeni. An dusukanblk geHcaynblK, NCUXUKanbIK AeHcay-
nblK, 8NeyMeTTiK KapbIM-KaTbIHacTap XXaHe KopLuaraH opTa
wKanacel 6onbiHWa 3epTTey Hasackl MeniprepnepiHi, eH-
Oek eTini 6oMbIHLA TONTapbl apacbiHAa akTapnblKTan anbl-
pMaLLbINbIK XXoK. Prsmkanbik AeHcaynblK LWKanackl 6aprbIk
TONTa opTalla AeHrenai kepceTce, KanfaH yLu LwKana opTa-
LaaH >Xofapbl AeHrenai kepceteq,.

KOPbITbIHAbI

3epTTey OapbicbiHOa kenbeliHgi obnbicTbiK Gana-
nap aypyxaHacblHOa aybIiCbiM BOMbIHLLA XYMbIC iCTENTIH
MeniprepriepdiH emip canacblH aHblKTay MakcaTblHAa
O0¥ «©wmip canacbl» cayanHamacbliH (WHOQOL) kon-
AaHa oTbIpbIN, Melipreprnep apacbiHga cayanHama Xyp-
risingi. CayanHamara aybiCbiM GOMbIHLLA XYMbIC iCTER-
TiH 228 wmeniprep apacbiHaH 175 meniprep KaTbICThbl.
Byn gepekTep apkblfbl TYHri ayblCbiMAa XYMbIC iCTENTIH
Menipreprnepgid, emMip canacbiH Oafanay YLWiH MaHbl3-
Obl aknapaTTapfa Kon >xeTkisgik. XyprisinreH 3eptTey
HaTwxenepi OoWblHLWIA Xannbl cayanHamara KaTbiCKaH
MeuiprepriepdiH Xannbl emMip canacbl MeH AeHcayrblK
Xarganmbl xxaHe uavKkanblK AeHcaynblK Xafdanbl opTa-
La KepceTKiWTi kepceTeai, an ncuxumkanblk, aneymeTTiK
XoHe KopluafaH opTa cananapbl OoMbIHIWA opTawagaH
KOfFapbl kepceTkil kepceTeni. KopbITbiHAbINAWTLIH 60n-
cak O6nbicTblKk Gananap KnvMHMKanblK aypyxaHacbiHAa
TYHTi aybICbiM BOMbIHLLA XYMbIC ICTENTIH Meliprepnepai
eMip canacbl opTalla XeHe opTalajaH Xofapbl OeH-
renai kepceteni. TyHri aybiCbiMAarbl XXYMbIC Mewniprep-
nepAaid, emip canacblHa, COHbIH iWiHAE YWKbI, Aemarnbic,
ayblpCbiHyNap MeH XyMbICKa KabineTTiniriHe, KyHOEniKTi
MiHOETTEpPIH aTkapy MyMKiHAiriHe (du3unkanelk geHcay-
nblKKa) anTapnblkTam acep eTeqi.
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Aim. The main idea of the study is to assess the impact of night shift work on the quality of life of nurses.

Materials and methods. The quality of life of 175 nurses working in shifts at the Multidisciplinary regional children's
hospital PUE was studied. The study involved 31 (17.7%) male nurses and 144 (82.3%) female nurses. Using descriptive
statistics from the WHOQOL-BREF questionnaire, the average values and standard deviations of the assessment of the
quality of life of nurses of the regional children's clinical hospital were calculated and presented by age, gender, length of
service and the indicators of fashion, median, minimum and maximum were calculated.

Results and discussion. The average indicator of general physical health is 54.22, which is an average indicator of
quality of life. Mental health — 63.47; social relations — 68.61; environment — 65.37. This shows that the quality of life of
nurses is above average in these three areas.

Conclusions. The quality of life of nurses working the night shift at the multidisciplinary regional children's hospital
shows a level from average to above average. Working the night shift has a significant impact on nurses' quality of life,
including sleep, rest, pain and ability to work, as well as the ability to perform their daily duties.

Keywords: nurse; night shift; quality of life; physical health

b. Bamaa”, U. B. KucrieHko!, M. A. Celimbaesa’, C. Y. )KyHycoea’, XX. A. Kanbekos', . A. bonbwakoea’,
T. T. Kucnaesa’

OLEHKA BINMUAHUA PABOTbI B HOYHYIO CMEHY B YCITOBUAX CTALUMOHAPA HA KAYECTBO XU3HU
MEOMUMUHCKUX CECTEP

"LLikona cecTtpuHckoro obpasoBaHus HAO «KaparaHOuHCKMIn meauumHckuii yHueepceunTeT» (100008, Pecnybnuka
KasaxctaH, ropog KaparaHael, yn. lorons 40, info@gmu.kz)

*Borare3 baraa — KaparanguHckumn megununHckni yHnsepeuteT; 100008, Pecnybnuka KasaxcrtaH, r. Kaparanga, yn.
lorons 40; e-mail: Bataa@gmu.kz

Llenb uccnedosaHusi. OueHUTb BNMsiHME paboTbl B HOUYHYHO CMEHY Ha KayeCTBO XWU3HU MEeOULIMHCKUX CecTep.

Mamepuanbl u memoOdbl. WccnegoBaHo KadecTBO u3HWM 175 mencectep, pabotawowmx nocmeHHo B KITI
«MHoronpodunbHaa obnactHas getckast 6onbHuua». B nccnemoBanun npuHsnu ydactne 31 (17,7%) menbpatos-
MYyX4nH 1 144 (82,3%) meacectep-XeHwWwuH. Mcnonb3yst onucatensHyto ctatnctuky no onpocHuky WHOQOL-BREF,
cpefHue 3HaYeHus1 U CTaHOapTHbIE OTKIMOHEHWUSI OLEHKU KayecTBa XKM3HW MEOULMHCKMX cecTep obnacTHOW AeTcKow
KINMHUYECKON OOMbHMLbI OblNMM paccyMTaHbl U NPeACcTaBreHbl MO BO3pacTy, MOMy, CTaXy W paccyuTaHbl nokasartenu
MOZbl, MeauaHbl, MMHUMyMa 1 Makcumyma.

Pesynbmambi u obcyxdeHue. CpeaHuii nokasaternb 00wero pmsnyeckoro 340poBbsi COCTaBNAeT — 54,22, 3710

MeduuyuHa u skonoeusi, 2025, 2 65



SKonormsa u rmrmeHa

cpegHun nokasaTtenb KadecTBa Ku3HW. [lcuxmyeckoe 3gopoBbe — 63,47; coumanbHble OTHOWeHus — 68,61; cdepa
oKpyXatoLlen cpeabl — 65,37. 3T0 NokasbIBaeT, YTO KA4ECTBO XXM3HN MeaCcecTep BbiLLE CPEAHErO Mo 3TUM TpeM cdepam.
Bbigo0bl. Ka4ecTBO XM3HU MEOMLMHCKMX cecTep, paboTaltolmMx B HOYHYK CMEHYy MHOronpodwibHOM obnactHowm
OeTCKoM BoMbHYMLbI, NMOKa3biBaeT YPOBEHb OT CPedHero [0 Bble cpegHero. PaboTa B HOYHYO CMEHY OKa3biBaeT
3HA4YUTENBbHOE BMWSIHWE HA Ka4eCTBO XKM3HU Me[cecTep, BKM4Yas COH, oTAblX, 6oMnb M TPyAOCMOCOOGHOCTb, a Takke
CNOCOOHOCTb BbIMOMHATbL CBOW NOBCEAHEBHbLIE 00A3aHHOCTU.
Knroyesbie crioga: MeguLMHCKas cecTpa; HoYHasi CMeHa; KavyecTBO XN3HU; U3NYeckoe 300pOBbLE
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TAY-KEH ©HAIPICI XK¥MbICLUbINAPbIHbIH KbIBMET TYPI MEH JEHCAYIbIFbIHbIH KBCIBU KAYIMNIH ©3APA
BAWNAHbBICbIH BAFATNAY

T«EHDOEK rurmeHachl xaHe KacinTik aypynap ynTTelk optanbiFbl» KeAK (100012, KasakctaH Pecnybnukachl, KaparaHapl K.,
F. MycTtaduH kew., 15; e-mail: info@naoncgt.kz)

SKoxka AxmeT Acaym aTbiHaarbl Xanbikapapnblk kasak-Typik yHuBepcuteTi (161200, KaszakctaH Pecnybnukachl, TypkictaH
kanachkl, b. CattapxaHos, 29; e-mail: info@ayu.edu.kz)

*YuHrus YcmaHoBuy UcmaunoB — «EHDOeK rurneHachl eHe KocinTik aypynap yntTblk optanbifbl» KeAK; 100012,
KasakctaH Pecnybnukacel, Kaparangsl k., F. MyctaduH kew., 15; e-mail: chingiz.ismail@gmail.com

Makanagna KaparaHapbl obrnibicbiHAaFbl Tay-keH 6anbiTy keweHiHaeri (TBK) eHbek xaraannapbiHbiH CaHUTapIbIK-rUrn-
eHarnblK KepCeTKILLUTEPIHE XaHe onapMeH balinaHbICThbl kaciOn ChipkaTTaHyLLbINbIKKA KeleHai Tangay )acanfaH. Kecino-
PbIHHbIH, TOPT BenimweciHae (anTbiH eHAipeTiH habpukackl — AO®P 3-keseH, AOD 1-ke3eH, allblK KEHiLl y4acTKeCi XoaHe
Kocarkpl ydackenep) Heriari eHAipiCcTik dhakTopnap — WwaHaaHy, rasaaHy, LWy, 4ipin )XeHe MUKpoknumart 3eptrengi. XKymbic
anmarbl ayacblHAafbl 3UAHAbI 3aTTapAblH, KOHLEHTPaUUAChI, WyAblH XeHe AipingiH 3KBUBANeHTTi AeHrennepi aHbikTarn-
abl. AO® 1-ke3eHae LWaH KoHUeHTpauusichl (8,0 mr/m3, pykcaT eTinreH wekTi MaHi — 4,0 Mr/mM3) KeHe CUHWUIb KbILWKbIbI-
HblH, Oybl (cyTekTi umanug — 0,46-2,75 mr/m3, Hopma — 0,3 Mr/m®) GenrineHreH WekTepaeH anTaprblKTan acblin TYCETiHi
kepcetingi. Wy geHreni AB® 1-kesenae opta ecenneH 92 obA, AA® 3-keseHae — 88 aBA, an awbik KeHilw y4acTkeciHae
— 82 gBA (ayblip XyK KenikTepi ywiH — 88 oBA gewiH). ALbIK KEHiLl y4aCTKeCi )XyMbIC OpblHAAPbIHAA >Kanmnkl 4ipin AeHreni
acbin KeTkeH (Ty3eTinreH gerren — 120,5 gb). WaH dakTopkl OoMbiHWA eHOeK eTiniHiH pyKcaT eTinreH y3akTblfbl ecen-
Tenin, e WaHabl ydackenepge oHbiH 30 XbingaH a3 6onatbiHbl aHblkTangbl. 2023 Xbinfbl yakbiTLLa eHOeKke xapamchbl-
30blK OOMbIHLIA ChipKaTTaHYLbIbIK Tangaybl ThiHbIC any opraHAapblHbIH, TIPEK-KUMbIN annapaTtbiHbiH aypynapbl MeH
XapakaTtTapgblH 6acbim ekeHiH kepceTTi: AO® 3-ke3eHe ThIHbIC any aypynapbl OipiHwi opbiHabl anagsl (100 agamra 4,8
Xargan xeHe 33,3 kyH), )apakatTtap — 2,5 xargan, 39,5 kyH. beniMmwenep apacbiHaa chipkaTTaHyLUbIbIK XKWiniri 60MbIH-
LA cTaTMCTUKanbIK TypFblaa MaHbI34bl anbipMallbibIKTap aHblkTangbl: AO® 1-keseHae cbipkaTTaHyLwbinbik AOD 3-ke-
3eHMeH canbICTblipFaHaa eaayip xorfapbl (x2=9,83, p=0,0017). 3epTTey HoTwxkenepi HeridiHae kaciou kayinTepai 6ackapy
MoZerni a3ipreHin, Toyekenaepai azanTyra apHarnfaH yCbiHbICTap acangbl (KengeTyai )KakcapTy, LY XXYKTEMECIH peTTey,
eHbek eTiniH Hopmanay xaHe T.6.).

Kinm ce3dep: kacibu kayin; Tay-keH eHAipici; KaciOn cbipkaTTaHyLbINbIK; eHOEK kaFgannapbl; kacion kayintepgi
Gackapy

KIPICINE KiHaik 6epmengi [5, 6, 7]. OcbifraH 6ainaHbICTbl eHAIpiCTEri

Kymbiclbinap AeHcaynblfFblH CakTay Tay-KeH ©H-
JipiciHoe MeMIekeTTiK casicaTTblH MaHbI3gbl barbiTTa-
pbiHbIH, Gipi 6onbin Tabbinagbl. Tay-keH eHAipici — LaH,
Ly X8He Aipin CusKTbl Konamcbl3 eHAipicTik dakTopnap
navaansl kazbanapabl eH4IpY MeH eHAeY TEXHONMOTrMAbIK
npouecTepiH TypakTbl TypAe CynmemenaenTiH, xapakaT
any XeHe AeHcaynblkka 3UsH KenTipy Kayni Xofapbl ca-
nanapaelH, 6ipi [1, 3]. AyHuexysinik geHcaynblk cakray
YMbIMbIHBIH AepeKkTepiHe cankec, anemMaeri kacinTik ay-
pynapablH wamameH 30%-bl Tay-keH eHepkacibi Kbi3-
MeTKeprepiHiH yneciHe tunecini [11]. KasakctaHga pecmu
ctaTuctuka OonbiHWA Tay-keH eHepkacibiHgeri kacion
CblpKaTTaHYLWbINbIK OEHreli 9KOHOMUKaHLIH, 6acka cana-
napbiMeH canbiCTbipFaHaa enayip xofapbl [2, 4]. Anta
KeTy Kepek, Tay-KeH KacinopblHAapbIHAA €Hri3inin xaTkaH
Kasipri 3amaHfbl TEXHOMNOrMsiNap eHAipiCTiKk opTaHbIH KO-
nancel3 pakToprapblH TOMbIFbIMEH XXOOFa apAanbIM MyM-
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Kacibn Teyekenaeppai 6ackapy wapanapblH a3iprey xeHe
eHri3y Macenenepi e3ekTi 6onbin kana 6epeai.

Ocbl 3epTTeyaiH MakKcaTbl — eHOeK xargannapbliHbIH,
Tay-KeH KaCIiMOPHbI XyMbICLUbINIAPbIHbIH, Kacibn cbipkaTTa-
HYLWWbINbIFbIHA BCEPiH 3epTTey XXoaHe Kacibu Teyekenaepni
Backapy >XyneciH XeTingipy 0oMbIHLIA yChIHbICTap a3ipey.

MATEPUAIOAP XXOHE S[ICTEP

3eptTey HbicaHbl — «AK AntbiHanmac» AK-HbiH [ly-
CTbiHHOe Tay-keH OGaibiTy KelleHi. EHOek >xargannapbiH
Oaranay KecCinopbIHHbIH TOPT Heri3ri eHAipicTik Genimiie-
ciHae >Kyprisingi: anTblH eHAipeTiH dabpukackl (ASD)
3-haza, ABD 1-hasa, awblK KeHiw yyackeci XoeHe KO-
carnkpl y4ackenep. ©HaipicTik opTa MeH eHOek >xafaarnna-
PbIHbIH, YKCACTbIfbl HETi3iHAe XXyMbICLUbINap 4 Tornka 6eniH-
aoi: A 1-pasa — 284 agam, AB® 3-dasa — 131 agawm,
alblK KeHilw yyackeci — 182 apam, Kocarnkbl yyackenep
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— 48 apam. YXymbIC OpblHOApPbIHAA LWaHHbIH, XUMUSbIK
3aTTapablH, (opraHvkanslk Oynap, gsHekeprney aspo3ofib-
4epi, MeTann okcuaTepi, KbllWKbingap, cinTinep xaHe T1.6.)
KOHLEHTpaLMAChl, OHAIPICTIK WyAblH SKBUBANEHTTI AeHreui
(oBA wkanackl 6orbIiHWA), Xannbl 4ipin AeHrennepi, Mu-
KPOKNUMAT MeH >KapblKTaHAbIpy NapamMeTpriepi ereHs,.
Ornweynep eHAIpICTIH TUMTIK XaFgannapbiHaa KongaHbl-
ctarbl HopmaTuTtepre (CH, FTOCT xeHe agicTemenik ycbi-
HbIMZAap) Calkec, cepTudpmkaTTanFaH Kypan-xadgpikrap-
OblH KeMeriMeH Xyprisingi.

TexHonornanblK NPoLEeCcTePAiH HEri3ri rmrmeHanbIk cu-
nattamanapbl aHblktangbl: AO® 3-chasacbiHaa yHTakTay
)XoHe KoHBeWepnik TackiMangay yvyackenepiHae TypakThbl
WwaHaaHy daktopnapbel 6acbimM; AG® 1-chasacbiHoa —
epiTiHainepai exHaey XoHe 3neKTpPoriu3 XMMUAnbIK OH-
HbIH >KOFapblnayblH Tyablpadbl; allblK KeHill y4YacKeciH-
Oe — ayblp TEXHUKaHbIH SCEpiHeH Ly MeH Aipin AeHreui
xorapbl. Kacibn cbipkaTTaHyLwbinbiKTl Tangay ywid 2023
XbINFbl eHOEKKe yaKbITLLA KapaMCbI3ablK NapakTapbiHbIH
OepekTepi cTaTuCcTUKanblk eHaeyaeH oTkidingi. Ceipkar-
TaHyLWbINbIK KepceTKiwTepiH ecentey ywiH Jorne xeHe
FOpkeBnuTiH (1984 x.) sgictemeci [8], coHpoan-ak «Ay-
pynapabiH xanbikapansik knaccudpukauyusacel» (MKB-10,
1996 x.) )KoHe 3epTTeneTiH KOHTUHIEHTTIH epeKLUenikTepi
(kyMbICKka kabblngaHFaHgap, XXyMbICTaH LbIKkaHaap, To-
NbIK Kb XYMbIC icTereHgep) nangananbingsl. 100 To-
NbIK )KYMbIC iCTENTIH KbI3METKepre LakkaHaa cblpkaTTaHy
XWiniri, HaykacTtap caHbl XoHe eHOEeKke >xapamcbi3blk
KyHOepi ecentengi. benimwenep apacbiHAafbl arbip-
MalbINbIKTapAblH CTaTUCTUKANbIK MaHbI3ObINbIFbIH TEK-
cepy YLUiH X3-TeCT xaHe KkenernweMai KUbIinbICy KecTenepi
KOnAaaHbINabl.

LaH xaHe wy chakTopnapbl OoMbIiHWA A03anblK XYK-
Temenepai ecentey Kerneci KyxaTTapra CoWMKec Xyprisin-
ai: Kasakctan Pecnybnukacel [eHcaynblk cakray Mu-
HucTpniri  CaHUTapuAnbIK-aNMAEMUONOrUAnbIK - Gakbinay
KoMUTETI TeparacbiHbiH, 2020 XbinfFbl 31 KenTokcaHaarbl
OyVpbifbiMeH GekiTinreH Ne24 «©OHAipiCTiK opTaHbIH 3USIH-
ObINbIFbl MEH KayinTiniri dpakTopnapel, eHOeK NpoueCiHiH
aybIprbifbl MEH KapKbIHObIMbIFbI KepCeTKiTepi GoMbIHLWA
eHbek >KargannapbliH rUrMeHanblk Oaranay >xaHe XikTey
KpuTepunnepi» agictemenik ycolHbiMaapbl [9], coHgan-ak
P 2.2.1766-03 «XXyMbICLUbINap AeHcaynbifbiHa kacion Tay-
ekengi Garanay >xeHiHgeri Hyckaynbik» (H.®. N3amepos,
O.W. Oenucos) [12]. byn sgicTep HakThbl xafgannapga aK-
BUBANEHTTI acepnepai XeHe pykcaT eTineTiH eHbek eTiniH
aHblKTayFa MyMKiHA K 6epai.

HOTUXENEP XXOHE TAJIKbINAY

XKyprisinreH  caHUTapusanbiK-TUrMeHanblk  3epTTey-
nepaiH, HaTwxenepi kepceTkeHaen, Kenbip eHAIPICTIK Hbl-
caHfapAarbl XKyMbIC avMakTapbliHOa ayagafbl LiaH MeH
XUMUSANbIK 3aTTapAblH MerLepi rMrmeHanblk HopmaTuB-
TepOeH KofFapbl ekeHi bankanaabi.

ATan anTkaHga, anTblH eHAIpeTiH habpukaHbiH (ABD)
3-hasacbiHgafbl kKanTanama aHe YLWiHLWi geHrengeri yca-
Ty kopnycbiHblH (KY¥K) yyackenepiHgoe eniieHreH LiaH-
HbIH €H XoFapfbl Bip PeTTiK KOHUeHTpauuschl 22,4 Mmr/m®
(TeynikTik opTawa — 13,6 mr/m*) Kypan, LWeKTi pykcaT eTin-
reH koHueHTpauusigaH (LUPEK) 5,6 ece >xofapbl 6ongpl
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(LUPEK = 4,0 mr/m®). An Gacrtankbl ycaty kopnychl (B¥K)
MEeH KeMekKLi OeniMwwenepaeri waHaaHy geHreni Hopma-
TUB LeriHae Kanabi.

CoHbiveH kaTap, AB®P 3-chbasacbiHOoa LmaHabl CyTeEK
(CMHUNB KbILWKbIMbI) OybIHbIH, KOHLEHTPaUUsachbl HOpMaTHB-
TEeH ofapbl 60MbIN TipKengi: copbunsanbIk cinTiney LexbiH-
na 6yn kepcetkiw 0,46-2,75 mr/m® apanbifbiHaa 6ongbl,
oyn LWWPEK 0,3 mr/m3-teH 9,1 ece acbin TycTi. AOD 1-chasa-
cbiHOoa 6yn kepcertkiw 0,48—3,6 Mr/mM3-ke OewiH xeTin, rpa-
BUTaUMANbIK 6eny 6eniMiHae XMMUSNbIK 9CepaiH wamanaH
TbIC EKEHAIriH KepceTTi.

CanbicTblpy ywWwiH 6acka 3atTapablH (TEMIp OKCUAIHIH,
O9HeKepnik a3po3onbaepi, KYKIPT KbILWKbIAbI, CifTi, KyKipT-
cyTek) oeHreni 6enrineHreH HopMaTuBTEp LeriHae 6onabl.
[emek, Heriari XXyMbIC OpblHAApbIHAA ayajafbl LlaH MeH
XekenereH xumusanblk asposonbaep (HCN) 6oribiHwa Hop-
MajgaH achbin KeTy Xui 6ankanagbl.

AB® 3-hasacbiHaa AblObIC KbICbIMbIHbIH, 9KBUBaNEHT-
Tik oeHreni opta ecenneH 92 obA, A©G® 1-chasacbiHaa — 88
OBA. AlbIK KeHilWw yyYacTkeciHAe ayblp TeXHUKagaH (camo-
cBangap — 86 gbA, Tveriw mawmnHanap — 85 obA) WkIKkaH
WyAblH opTalua AeHreri 82 obA 6ongpl. 8 caraTTbIK XXYMbIC
KYHi yWiH pykcaT eTinreH wek 80 obA 6GonfaH xafganga
Oyn KepceTKiluTep HOopMadaH ofapbl eKeHi aHbIKTanabl.
Kemekwi 6enimwenepge wynsl opta 75 gbA Gonbin, pyk-
caT eTifreH LUeK iWiHAe Kanabl.

Con cusaKThI, allblK KEHIW yyYacTkeciHae gipin dakro-
pbl Aa HOpMadaH >Xofapbl ekeHi Tipkenai. »Xannol Aipin
aeHreni 120,5 gb kypan, pykcat eTinreH geHrenigeH (116
ob) 3-7 nb-fa xofapbl 6ongbl. byn kepcetkiwTep camo-
cBangjap, 3KckaeaToprap xaHe Oypfbinay xabgbiKTapbl
onepaTtopnapblHblH KabuHacbiHaH anbiHabl. An ASB® xoHe
KeMeKLLi y4ackenepae Aipin 9KCno3uuMsAChIHbIH a3apblFbiHa
GavinaHbICTbl LWEKTi AeHrenaeH acbIn KETY TipKkenmvea,.

CanuTtapnblk-rurmeHarnblk — enwemMaepaiH — HOTUXKeCI
GonbiHWa WwaH (aKTopbiHbIH ackin KeTyi HeridiHeH EYYK,
ABO® 3-hazacblHblH, ycakTayLubiflapbl MEH KOHBEWep Ma-
LWMHUCTEPi ydackenepiHae 6ankanabl (LaH KOHLUeHTpauu-
scbl LUPM-HaH 2,5-5,6 ece xofapbl).

Ly daktopbliHa Kerncek, on kebiHe Kbicka Mep3iMAi,
Gipak >Xofapbl KapKblHObI cunaTtka ve dongpl (Heriari Kkes-
Oep: ycaTKbllWTap, KOHBenepnep, komnpeccopnap).

ALWbIK KeHiwTeri BUbpo-akycTuKanblk opta eHbek ety
y3aKTbIfblHA LUEKTEY KOWbIM OThbIP: LUaHObl XXYKTEMe aybl-
prbIK A9peXeciHiH, 3-knacbiHa xatagbl. Ecenteynep 6on-
bIHLLA, €H XOFapbl NTacTaHFaH yyackenepge kayinti eHoek
oTini 14-18 xbIN iWwiHge XuHanagbl, an canbiCTbipManbl
TYpPAEe a3 nacTaHfaH XXyYMbIC OpblHAapbIHAA Byn KepceTkill
40-45 xbinpgaH acagpl.

2023 xbINFbl eHOeKke yakbITlla Xapamcbi3fblK na-
pakTapbl HeridiHge GeniMwenep apacbiHAaFbl CbipkaTTaHy
KepceTkiwTepiHe Tangay Xyprisingi. 100 TypakTbl XyMbIC
iCTENTIH Kbl3METKepre LlakkaHOa aypy >XafgannapbiHbiH
XWiniri, HayKacTap caHbl xxaHe eHOeKKe KapaMcChbl3 KyHAep
caHbl ecentengi. AP 1-casackiHaa Xanmnbl cbipkaTTaHy
284 kbismeTkepre 29 xafgangbsl (10,5%) kypagbl, AGD
3-dpazackiHga — 131 kpiameTkepre 24 xargan (19,0%). x?
cTaTucTukanblk kputepuni AG® 3 neH AG® 1 apacbiHOarbl
anbIpMaLUbIbIKTBIH, MaHbI3abl eKeHiH kepceTTi (x* = 9,83,
p = 0,0017), srHn AOD 1-chbasackiHaa CbipkaTTaHy AeHreni



JKonormsa U rurmeHa

1 kecTe — XKyMbIC aiiMafbl ayacblHOafbl 3UsHAbI 3aTTapAblH KOHLEeHTpauusacel (Mr/m3)

AGOD AGOD AWbIK KeHiw Kocanksbl
PakTopnap LIPEK 3-daza 1-chasa y4yackeci y4dackenep
NEEHERY 4.0 13,6* 3,6 1,9 1,1
CwuiHun kpiwkbinel (HCN) 0,3 1,47* 1,82* - 0,12
Temip okcuaiHiH geHeKepnik _
asposonbaepi (Fe,0,) 6.0 8.7 6.5 2,1
KemipcyTekTep (opraHukanblik.) 300,0 35,9 340* 50,0 92,1

* — LLIPEK meHiHeH acbin kemy. KoHUeHmpauusnap myparnsl 0epekmep enuwey HomuxenepiHeH anbiHadbl

2 kecTe — OHAipiCTiK hakTopnapablH opTalla AeHrennepi

Yyacke WaHAabl xxykreme (Mr/m?) Wy (nBA) Bub6pauwus (ab)
ASO 1-hasachl 12,5 89 98
AB® 3-chasachl 15,2 92 102
ALLBIK KEHiLw y4ackeci 6,9 86 120
Kocankbl yyackenep 5.1 75 84

3 KecTe — YakbITwwa eHbekke xxapamcbi3gblk kepceTkiwTepi (100 TypakTbl )KyMbICLUbIFA LUIAKKAHAA)

Aypynap knacbl (AXXK-10)

AO® 3-chasza (xkaFraam, KyH)

A©O® 1-chaza (xaraan, KyH)

ThIHbIC any xyreci aypynapbl

4,8 xargan, 33,3 KyH

5,6 xargan, 36,8 kyH

Tipek-KMMbIN Xyneci aypynapsbl

2,9 xafgan, 23,8 kyH

3,5 xargan, 32,9 kyH

YKapakattap meH ynaHynap

2,5 xafgan, 39,5 kyH

3,0 xxargan, 47,2 kyH

Ac KOpbITY XYMEeCiHIH aypynapbl

1,7 xargan, 18,8 kyH

3,0 xafgan, 33,3 kyH

4-kecTe — CblpKaTTaHyLWbIbIKTBIH HETi3ri Ho3onorvanap 6onbiHWa Yreci

Aypy Typi Xannbl ceipkaTTaHy yneci (%)
ThIHbIC any MyLUenepiHiH, aypynapbl 38%
Kacibu ecTy kabineTiHiH, xofanybl 25%
Tipek-Kumbin annapaTbiHbIH, aypynapbl 18%
Bbacka aypynap 19%
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anTapnblkTam xorapbl. byn AG® 1-geri eHaipicTik Xargan-
napgpblH XeHe/Hemece oaneyMeTTik-gemorpadusnbik dak-
TOprnapablH >Kofapbl CbipKaTTaHyLbINbIKNEH GannaHbICTbl
E€KEHIH KepceTeai.

KecteneH GaikaraHbiMbl3gan, eki pabpukaga ga Tbl-
HbIC any >XaHe TipeK-KMMbIN Xyneci aypynapbl 6acbim. An-
ThIH eHZipy dhabpukacbiHga (AB® 3) TeiHbIC any aypynapbl
(33,3 KkyH) xoHe xapakaTTap (39,5 kyH) angbiHfbl OpbiHAA
TYyp. ABD® 1 hasaga eH ken eHOEKKe >kapamcbl3 KyHAeEp
XapakaTtTtapgaH (47,2 KyH) XeHe ThIHbIC any aypynapblHaH
(36,8 kyH) TybiHOaFaH. CbipkaTTaHy KypbifibiMbl a3pOreH-
Oi xeHe dmaunkanblK KyKTeMenepaiH acepiH kepcetepni:
WwaH, dakTopbl MEH ayblp AeHe eHOEeri ThIHbIC any >KeHe
TipEK-KMMbIN Xyneci aypynapblHbIH 6CyiHe biKnan eTeai.

AnbIHFAH CTaTUCTMKambIK OepeKkTep 3epTTenin oTbipFaH
Tay-keH OanbITy KeweHiHaeri (TBK) eHOek Kopray KymeciH-
Aeri cblHaapnbl 85Ci3 TycTapabl kepceTesi. ANTblH eHAIPETIH
dabpukacbiHbiH (AB®P) 3-chasackl meH 1-casacbiHga (ru-
rmeHanblk HopMagaH 2,5-5,6 ece >xofapbl) LWaH4aHy OeH-
remiHiH, Korapbl OOMybl KOHUEHTpaTTapAbl YHTaKTay XoHe
CY3Yy TEXHOMOMMSCBIHbIH, TUIMAI acnupauns Xynecicis xyp-
riginyiMeH 6GannaHbicTbl. CUHUN  KbIWKBIBI  OynapbiHbIH
LUEKTEH ThbIC MenLUepi AoHeKeprey y4ackenepiHae xeprinik-
Ti COpPFbILW KenaeTKiTEepAiH »KOKTbIFbIH KOPCETIN, TbIHbIC
any opraHgapblH KopFay Kypangapbl MeH Xengety Xywe-
nepiH OpHaTyAblH KaXETTiniriH ankbiHgangbl. ObiObICTbIK
acep geHrevi (uextapaa 92 gbA peiiin) IV kayinTinik knacbl-
Ha >aTafbl, COHOBIKTAH >XeKe KOpFaHbIC KypanzapbliH (Kyrak
ThIfbIHAAPbI) KYLLENTY, AbIObIC OKLWaynaFbilLl KanTamanapgbl
KONOaHy >XaHE KYMbIC PEXMMIH ©3repTy KaXeT.

ABD 1-chaza meH ABP 3-dhasa apacbiHOarbl YakbIT-
Wwa eHOeKke KapaMcbI3ablK KepCeTKilTepiHaeri cTaTucTu-
Kanblk Typfbida MaHAi anblpmalbinbeikrap (p<0,01) eHbek
XafaannapblHbIH, 9pTYPRINIriH XeHe angbiH any Lwapana-
PbIHbIH BafFbITTbINbIFLIH KAXET eTeTiHAIrH kepceTeni. AP
1-cpasacbiHga LWaH XYKTEMECIHIH, TemeH OonybiHa kapa-
MacTaH eHOEeKKe >xapamcbi3gblK XKaFaannapbl Xui Kkesge-
ceqi, 6yn xumusanbiKk dakToprnapMeH XXeHe eHZipic epek-
weniriMeH (epiTkilwTep, anekTponua) 6annaHbicTbl 6onybl
MyMKiH. An A©® 3 ¢hasacbiHAa ThIHbIC any aypynapbiHbIH
)KOFapbl AeHreni ayafafbl LWaH KOHLEHTPALMSCBIHbIH, XXOfa-
PbINbIFBIMEH NOrMKarnbIK 6anaHbicagbl.

KecinTik aypynapgblH 6acbiM GafbiTTapbl peTiHAe ThIHbIC
any, TIpeKk-KMMbII >XyWeCi XaHe Xapakattap aHblktanabl. byn
3MAHObl eHAIPICTIK bakTopriapMeH CoMKeC Kemnepgji »keHe Ta-
y-KEH XyMbICLUbINapbl apacbiHAa CO3biMarbl ekne-aypyna-
pbIH (MbICarbl, MTHEBMOKOHMO3, OPOHXMT), K83 XeHe TipeK-Ky-
MbIN Kyeci Oy3binbiCTapbiH NpodunakTMkanayabl Gackim
OafbIT eTin anyapl kaxkeT eTeqj. ThIHbIC any XXyMeci aypynapbl
MeH ayafarbl LlaH AeHreniHiH apacbiHga (r = 0,74; p<0,05),
an ecTy MyLUecCi aypynapbl MeH Ly AeHreniHiH apackiHga (r =
0,69; p<0,05) arnkbIH OH Koppensauust Garkanabl.

3epTTey HaTmXenepi HerisiHge KacinTik aypynapabiH
angbliH anyfa OafbiTTanfaH wapanap Xymeci MeH Taye-
kengepgdi 6ackapy ynrici 3ipnengi. OfaH MbiHanap Kipegi:
WwaH, GeniHeTiH LuexTapabl repMeTu3auusanay xeHe xenge-
Ty XXYWECiIH XeTinaipy, aya opTacblH Xyneni Typae 6akpl-
nay, waHapl opTaja >XyMbIC iCTey MepsiMiH Hopmanay
)KOHe Kbl3aMeTKepnepai potauusnay, TbiHbIC any XXeHe ecTy
opraHgapbiH KopfFay KypangapbiH MiHOETTI Typde nanga-
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naHy, kacidn aypynapra Oenim KbiaMeTkeprnepre meguum-
HamnblK CKPVMHWHI KYpridy. YcCblHbiFaH Oafgapnama MeH
yCbiHbIMAAP OTaHAbIK 3epTTeynepdiH KelleHai caHuTap-
NbIK-TEXHMKANbIK X8He YMbIMOACTBIPYLUbIbIK Liapanap-
OblH  eHAIpICTIK aypylwaHabIKTbl asanTygarbl TUIMAINIriH
KepCeTETiH KOpbITbIHAbINApPbIMEH YHAECEI.

KeH eHpipywi kacinopbliHOapaa kKaciou Teyeken OeH-
reviH TemeHOeTy YLWiH Keneci npodunakTukanblk Lwapa-
napgpl €Hridy opbIHAbI:

LWaHpaHy fOeHreni xofapbl anmMakTapga acnvpauums
XOHe XenaeTy XynenepiH KanTa XaHfbIpTy;

>KyMbicLibinapabl eCTy XeHe ThIHbIC any opraHaapbiH
KopFay KypangapbiIMEH KaMTamacbI3 eTy;

Bubpaumsa peHreriiH TemMeHOeTy MakcaTbiHOa ab-
OblKTapabl Xxocnapribl TEXHUKarnbIK KbIBMETTEH OTKi3y;

KacinTik natonorvsiHel epTe aHblKTayFa OafbiTTanfaH
Mep3iMai MeguumMHanbIK Tekcepynepai ynbiMaacTbIpy;

ISO 45001 xanblkapanblk CTaHOapTbiHAa HerisgenreH
XKYMbIC OpHbIHAAFbI KaCiOu Tayekenaepai 6aranay Xyneci
eHri3y.

KOPbITbIHAObI

Kaparangbl eHipiHgeri Tay-keH 6anbITy KelleHiHae
XKYPri3inreH 3epTreynep HaTWXeciHAe eHAipICTIK opTaHbIH,
caHuTaprblK-rTUrMeHarnblk napamMmeTprepi kKenTereH xargan-
nappga, acipece LlaHaaHy xaHe kenbip XMMuAnbelK nacra-
ywbl 3aTTap OowbiHWAa, OenrineHreH HopmaTUBTEPAEH
acbin TyceTiHi aHbikTangbl. LyabiH opTawa geHreni (88—92
OBA) xeHe awbiK KeHilw yyackeciHgeri Bubpaumsa (120,5
Ob) pna kayincis wekTepaeH xofapbl 6onbIn oTbIp.

YakpITlla eHOekKe »xapamcbi3apblK KypbirbiMbiHAA Thi-
HbIC any opraH4apblHbIH aypynapsbl, Tipek-KMMbI annapa-
ThIHbIH aypyrapbl >kxaHe eHAIPICTIK >xapakaTTap 6ackiM, Gyn
KepceTKiLuTep eHAIPICTiK NPOLECTIH epeKLlenikTepiMeH cTa-
TUCTUKanbIK TypFblaa GavinaHbicThl. KacinTik aypylianabik
KepceTkiwTepi 6orbiHLWa eHAipicTik benimwenep apacbIH-
Oa anTapnblkTani anbipMaLubinbikTap aHbikTangbl (x?=9,83;
p<0,01), 6yn npodmnakTukanblK Wapanapfa capanaHfaH
Tocinai KaxeT eteq,.

HakTbl Jo3anblk xykTemenepgi 6aranaygbiH FblfibIMy
HerisgenreH aficTeMeci HaKTbl kacinTep GoMbIHLIA XXYMbIC
icTeyre pykcart eTineTiH eHOek eTiniH ecenteyre MyMKiHAIK
Gepai. 3epTTey HaTwxenepi Gackapylbinblk LWeLliMmaep
kabbingayra Heria Gonagbl: KacinTik aypynapablH gamy
kayniH 6orkay ynrici eHe Ocbl kKayinTepdi TemeHaeTyre
GaFblTTarnfaH yCbIHbICTap XWUbIHTbIFbI ((KENAETYAi XKakcapTy,
LYy XXYKTEeMEeCiH Hopmanay, MeauumHanblk Oakbinay >xaHe
7.6.) a3ipneHg,.

AemopnapObiH KOCKaH YJeci:

E. K. OTtapos, XK. XK. XXapbinkacbiH, Y. Y. Micmaunnos —
3epTTey TYXKblpbIMAAMAachl XXaHe AM3aliHbI.

K. XK. XapbinkackiH, A. B. Anekcees, Y. C. LLlanxartTa-
poBa, M. K. Tunemucos, A. K. LLagetosa, XK. 6. Cabupos
— MaTepuangpl XvHay xeHe Tanaay.
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ASSESSMENT OF THE INTERRELATIONSHIP BETWEEN THE TYPE OF OCCUPATIONAL ACTIVITY
AND HEALTH RISKS AMONG MINING INDUSTRY WORKERS

"National Center for Occupational Hygiene and Occupational Diseases, NJSC (100012, Republic of Kazakhstan, Kara-
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*Chingiz Usmanovich Ismailov — National Center for Occupational Hygiene and Occupational Diseases, NJSC;
100012, Republic of Kazakhstan, Karaganda city, G. Mustafina str. 15; e-mail: chingiz.ismail@gmail.com

This article presents a comprehensive analysis of the sanitary and hygienic working conditions at a mining and pro-
cessing complex (MPC) in the Karaganda region and the associated occupational morbidity. The main occupational risk
factors—dust, gas contamination, noise, vibration, and microclimate—were studied across four production units (Gold
Recovery Plant — GRP Phase 3, Gold Recovery Plant — GRP Phase 1, open-pit mine, and auxiliary sections). Concen-
trations of harmful substances in the workplace air, as well as equivalent levels of noise and vibration, were determined.
It was found that dust concentration at GRP Phase 1 (8.0 mg/m?® versus the maximum permissible concentration (MPC)
of 4.0 mg/m?) and hydrogen cyanide vapors (0.46-2.75 mg/m?® versus the standard of 0.3 mg/m?) significantly exceed
permissible limits. The average equivalent noise level at GRP Phase 1 was 92 dBA, at GRP Phase 3-88 dBA, and in the
open-pit mine — 82 dBA, with heavy dump truck noise levels reaching up to 88 dBA. Exceedances in whole-body vibration
levels were recorded at open-pit workstations (adjusted level: 120.5 dB). The calculation of permissible work duration
based on dust exposure showed significant limitations in highly dusty areas (less than 30 years of service). Analysis
of temporary disability morbidity in 2023 revealed a predominance of respiratory diseases, musculoskeletal disorders,
and injuries: at GRP Phase 3, respiratory diseases ranked first (4.8 cases and 33.3 lost workdays per 100 employees),
followed by injuries (2.5 cases and 39.5 lost workdays). Statistically significant differences were identified between pro-
duction units: the incidence rate at GRP Phase 1 was significantly higher than at GRP Phase 3 (x> = 9.83, p = 0.0017).
Based on the findings, a risk management model and recommendations for reducing occupational risks were developed
(improving ventilation, regulating noise exposure, limiting service duration, etc.).

Key words: occupational risk; mining industry; occupational morbidity; working conditions; risk management
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OLIEHKA B3AUMOCBA3U MEXAY BUOOM OEATENIbHOCTU U MPOPECCUOHANbHLIMUA PUCKAMU
ONA 300POBbA PABOTHUKOB FOPHO4OBbIBAIOLLEN MPOMBILLNIEHHOCTU

"HAO «HaumoHanbHbIA LeHTP rMrMeHsl Tpyaa U npodeccroHanbHbIx 3adonesaHuin» (100012, Pecnybnvka KasaxcraH, r.
KaparaHnga, yn. I. MyctacuHa, 15; e-mail: info@naoncgt.kz)

SMexayHapoaHbI Ka3axCKo-TYPeLKUIn YHUBeEpCUTET umeHn Xomkn AxmeTa Acasu (161200, Pecnybnuka KasaxctaH, T.
TypkectaH, yn. b. CattapxaHoBa, 29; e-mail: info@ayu.edu.kz)

*YuHrna YcmaHoBud WcecmaumnoB - HAO «HaumoHanbHbIM LEHTP rUrMeHbl Tpyga W nNpodecCuoHanbHbIX
3aboneBaHuny;100012, Pecnybnuka KasaxctaH, ropoq Kaparavga, ynuua TMycTtaduHa, 15; e-mail: chingiz.ismail@
gmail.com

B craTbe npeacTaBneH KOMMMEKCHbIM aHanM3 CaHUTapHO-TUIMEHUYECKMX YCINOBUIA TpyAa Ha ropHo-oboratuTensHOM
komnnekce (FOK) KaparaHguHckol obnactu n cBszaHHOM ¢ HUMK NpodoeccroHanbHol 3abonesaemocTu. MiccnegoBaHsbl
OCHOBHbIE NMPOM3BOACTBEHHbIE (PAKTOPbI — 3aMNbINIEHHOCTb, 3ara3oBaHHOCTb, LWYM, BUOpaLUsa U MUKPOKIMMAT — Ha Ye-
ThIPEX NoApasaeneHnsx npeanpuaTusa (3onoTomsenekatensHas gabpuka — 3P 3-chasa, 3onoTomsenekarensHas ga-
Opuka — 3P 1-asa, kapbep 1 BcnomoraTernbHble yqacTkn). OnpeaeneHbl KOHLEHTPALMM BpeAHbIX BELLECTB B BO3AYXe
pabo4yelt 30HbI, 9KBMBArIEHTHbIE YPOBHM LWyMa u Bubpaumun. MNokasaHo, 4To 3anbinéHHocTb Ha 3P 1-dasa (8,0 mr/m®
npwu MAK 4,0 mr/m3) 1 napbl CUHUABHOW KUCNOTbI (UaHUCTbI Bogopoa Ao 0,46-2,75 mr/m® npu Hopme 0,3 Mr/m?) 3Haum-
TErNbHO MPEBbLILLAIOT JONYCTUMblE HOPMbI. CpeaHui 3KBMBaNEHTHbIN ypoBeHb WwyMa Ha 3V 1-chasa coctasun 92 obA
(Ha 3D 3-pa3a — 88 oBA), B kapbepe — 82 aBA (npu ypoBHe Lwyma Tsxénbix camocsarnos o 88 ABA. Ha kapbepHbIxX
pabounx mectax 3adMKCUPOBAHO MpeBbLILLIEHNE YPOBHEN 00Lel BuOpauum (CKoppekTMpoBaHHbIn yposeHb 120,5 ab).
PacyéTt gonycTnmbix CTaxken no nbiieBoMy hakTopy nokasar, YTo Ha Hambornee 3anblNEHHBIX yYacTkax 4ONYyCTUMBIN
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cTax paboTbl CcyLecTBEHHO orpaHunyeH (Hwke 30 net). AHanua 3aboneBaemMocT C BpEMEHHOW yTpaTon Tpyaocnocoo-
HocTh (2023 r.) BbISIBUN LOMUHUPOBaHME 3aboneBaHWin OpraHoB AbIXaHWsl, ONOPHO-ABUrATENBHOMO annapaTta u TpaBM:
Ha 3D 3-dase 1-e mecTo 3aHMMaloT 6onesHu avixaHus (4,8 cnydaes n 33,3 aHen HeTpygocnocobHocTn Ha 100 yen.)
n TpaBmbl (2,5 cnyyaes, 39,5 gHen). Mexay nogpasgeneHnsiMn yCTaHOBIEHbI CTAaTUCTUYECKN 3HAYMMble Pasnunyus:
yactoTa 3aboneBaHun Ha 3P 1-chasa cylecTBeHHO Bbilwe, YeM Ha 3D 3-chasa — (x>=9,83, p=0,0017). Ha ocHoBe
pesynbTaToB pa3paboTaHa MoAernb ynpaBreHns pUckaMmy 1 pekoMeHaaLmMm No CHUXKEHMIO NPOdECCMOHanbHbIX PUCKOB
(yny4lweHne BEHTURALUN, HOPMUPOBAHME LLUYMOBBIX HArpy3oK, pernaMeHTaums TpygoBOro ctaxa v ap.).

Knrovesbie crosa: npodeccrMoHanbHbI PUCK; TOPHOPYAHAs MPOMbILLIIEHHOCTb; NpodeccrMoHaneHas 3abonesae-
MOCTb; YCNOBUs TPyAa; ynpaBreHue pruckamm
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Kipicne. Makanaga apTepusinbik runepteH3nsi 0ombiHWAa ecenTe TypraH KasakctaH PecnybnukacbiHbiH eHOekKke Ka-
6ineTTi epecek TyprbiHAapbl apacbiHaa 2010 xbingaH 2023 xbinFa AeniHri Ke3eHae XKyprisinreH peTpocnekTneTi Tangay
yCbIHbINFaH. 3epTTey 6apbicbiHAA OCbl aypyAblH Tapany Xuiniri MeH AMHaMuKachl, OHbIH, Epriep MeH ariengep apacbiHaa
Tapanybl, COHOaN-aK ToH epeKLLeniKTePiH aHbIKTam OTbIpbIM, Kana MeH aybil TYpFbiHAApbl apacbiHAarbl canbiCTbipMarsl
OEepeKTep KapacTblpbingpl.

3epmmeydiH makcambl. KazakctaH PecnybnukacbiHoa eHOekke kabineTTi )acTafbl agamaap apacbiHaa KaH KbiCbl-
MbIHbIH Tapany XuiniriH apTTelpaTbiH hakTopnapasl cunarray.

Mamepuandap xoaHe adicmep. 3eptTey Matepuansl KazakctaH Pecnybnukackl [leHcaynblk caktay MUHUCTPIIMHIH
2010-2023 xbingapgafbl pecnybnvkanblk SMeKTpoHAbIK AeHCaymblK cakTay opTanbifblHAa apTepusnblK rMnepTeH3uns
OonbiHLWA ecenTe TypFaH eHbekKe KabineTTi )acTafbl agaMmaapabiH Aepektep 6asackl 6onbin Tabbinagsl. 3epTTey agici
Microsoft Excel kemerimeH ctatuctukanbslk enaey 6onael xaHe SPSS ctatuctukansik 6argapnamMachl apkbinbl TangaH-
abl.

Hamuxenep xoHe marnkbinay. KasakctaH PecnybnuvkacbiHblH aymarbiHOa epecek TyprbiHAap apacbiHAa >Kofapbl
KaH KbICbIMbIHbIH, TipKenreH 6apnblk »xargannapbl TangaHabl. XKbiHbIC-Kac epeKLIEniKTEPiH XXaHe NauMeHTTepAiH Typa-
TbIH XEPiH eckepe OTbIpbIN CTAaTUCTUKAMbIK 3epTTeynep Xypridingi. byn aypyabiH, kananblk xeHe aybinablK TypFbiHOAP
apacblHAa TapanyblH Tangay 0apbicbiHAA OHbIH Kananapgarbl epecekTep apacbiHAa Xui Ke3geceTiHi aHblkTanabl. Kana
TypFbIHAAPbLI apacbiHAa aypyablH XXOFapbl TapanybIHbIH Heridri cebenTepiHin Oipi-xofapblga atanfaH NpodunakTukanbI
)KOHe AmarHocTuKanbIK lWapanapablH Kenwiniri HerisiHeH Kananblk Xaraannapaa »y3ere acbipbinagbi.

KopbimbiHObInap. EHOekke KabineTTi )acTarbl kana TypfblHAApbl apacbiHAa KaH KbICbIMbIHbIH, KWi Ke3OeCeTiH HETi3ri
cebenTepiH Keneci hakTopnapabl axblpaTtyFa bonagbl: aybin TypFblHAAPbIMEH CanbICTbIpFaHaa kana TypfbiHAapbl apa-
CblHOaFbl CTPECCTiH XoFapbl AeHreni. ApTepusnbik runepteHans (AG) aybingbik TYpFbIHAAPMEH CanbICThipFaHAa eHOekKe
kabineTTi kana TypfblHAAPbl apacbkiHaa Xui keageceni. byn KyobinbICcTbl TyCiHAIPETIH BipHelue dakTopnap 6ap: Ctpecc
)KeHe NCUXoaMOoLUMOoHanabl CTpecc, AypbiC TamakTaHbay, dusmkanblk 6enceHainikTiv TemeHaeyi, akonornsanblk gakTop-
nap, MeguumHanblk KOMEKKE KOI XeTiMAiniK, aneymeTTik-akoHoMuKanblK paktopnap. Ocbinaniia, apTepusansik runep-
TEH3MsIHbIH JaMyblHa Kananblk opTafFa Xui ToH KenTereH dpakTopnapablH XXUbIHTbIFbI 8cep eTei. Ocbkl hakTopnapabl Kot
)KeHe eMip canTblH e3repTy kana TypfblHAAPbIHbIH TMNEPTEH3NS AEHIeNiH TOMEHAETYre KOeMeKTecei.

Kinm ce3dep: xanbik; aemorpadus; epecekTep; Kana TypfbiHAapbl; apTepusnblK TMNepTEeH3Ms; CbipKkaTTaHyLbIMbIK

KIPICNE

Makanaga 3epTTey HoTWXeCiHOe aHblKTanfaHgam
apTepuanbiblk TUMNEPTEH3US CbIPKATTbINbIFbl  K93ipFi
TaHda OYHUeXi3iHiH 9KOHoMuKackl damy ycTiHAaeri en-
aepae OeHcaynblkcakTay canachl YWiH eH KypAerni mace-
nenepgiH Gipi 6onbin Typ. bisgiH enge e 6yn aypyabiH
TYpi XanblKk apacblHOa, OHbIH iWiHOe eHOekke xapam-
Obl epecek TypfblHOAApP apacbliHAa KeH eTek anbin oThbIp.
YkiMeT neH geHcaynblkcakTay BeAOMCTBOHbIH OCbl axa-
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yObl asanTyra kapayn OafbiTTanfaH Llapanapfra kapa-
MacTaH Oyn cbipKaTTbifblK Typi ©3 WewimiH anige 6on-
ca Tabanmawn Typ. Makanaga apTepusanbik runepTeH3us
bolbiHWa ecenTe TypfaH KasakctaH PecnybnukacbiHbIH
eHbOekke KabineTTi epecek TypfblHOaApbl apacbiHaa 2010
XbingaH 2023 xbinFa AewniHri Ke3eHnae XyprisinreH pe-
TPOCNEKTUBTI Tangay YcbiHbIFaH. 3epTTey GapbicbiHAA
OCbl aypyAblH Tapany Xuiniri MeH OUHaMMKacbl, OHbIH
epnep MeH aWenpep apacbiHOa Tapanybl, COHOamn-ak
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KPxanblK apacbiHAa KaH KbICbIMbIHbIH XOFapbislaybIMeH
cunaTtTtanartbiH aypynap 100 mbiH agamfa wakkaHga (2010-2023 )
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1 cypet — KasakctaH PecnybnuvkacbiHga 2010-2023 xbin apaneifblHga epecek agamaap apacbkiHaa apTepuanbablk
rmnepTeHunsscel 6ap HaykacTapablH Tapany xuiniri 100 000 agamra wakkaHaa
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2 cypeT — 2010-2023 xbingap apansifbiHga KP kana TyprbiHAapbIHbIH eHOEKKe XapaMAbl XacTafbl epeceke agamaap
apacblHAa apTepuanbablK TMNEePTEH3NS ChIpKaTThINbIFBIMEH ayblpaTbiH HaykacTapablH keaaey xwminiri (100 000 agamra
LWakKaHga)
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TOH epeKLwenikTepiH aHblKTan OTbIpbIN, Kana MeH aybin
TYpFbiHOAPbI apacbliHAarbl canbICTbipMarbl AepekTep ka-
pacTbipbingbl.

MakcaTtbl — KaH KbICbIMbl >XOFapblnaybliHa 6annaHbICTbI
MeMIeKeTi3ae TipKenreH epecek HaykacTapablH apacbiHaa
Tapany XuiniriHe cunartama >xacay.

MATEPUANOAP )XOHE S[ICTEP

KeweHai 3epTTey martepuangapbl KasakctaH Pecny-
GnMKacbIHbIH 3NEKTPOHALI AeHCaynbIK opTanbiFbiHbIH 2010-
2023 xblngapbl apanbiFblHOa TipKenreH HaykactapiblH
XKWUbIHTbIFbI ©a3acblHaH anblHbIM, CTAaTUCTUKAnNbIK 8icneH
eHaenai. 3epTTey 6argapnamMachl LOKTOPIbIK AuccepTaum-
ACbIHbIH, asicbiHAa XacanblHabl. CTaTUCTUKanbIK 3epTTey
2010-2023 xbln apanbifblHAA TipKeNreH ManiMeTTepai eH-
ey YLWiH KapKblHAbl )X8HEe 3KCTEHCUBTI KepCeTKilliH ecen-
TeY X8He OHbIH AMHAaMUKanbIK KaTapbl Kypbirbin OFaH Tarn-
Aay >acanbiHabl. AnblHFAH epeKTepAi CTaTUCTUKaNbIK OH-
ney statistica (Statsoft, Inc) kongan6anel 6argapnamanap
nakeTi apKblrbl XKy3ere acblpblngbl, 8-HyCKacbIH angplk.

HOTUXENEP XXOHE TAJIKbINAY

MNepToOHNAHBIH, Tapanybl YHEMi apTbin KeneAi, Herisri
cebebTepiHiH Oipi Gonbin apuHe 0N XanbIKTbiH KapTatobl,
atan antkanga 80 acTaH ackaH XanblKTblH kebetoi HaTu-
XeciHae, 6yn kepceTkil coHfbl 40 Xblnga aKCnoHeHuunan-
bl Typae ecTi. Kasipri yakpitta 3bl¥-aa (SkoHOMUKanbIK
blHTEIMakTacTblk XKeHe gamy ¥nbimbl) 80 xacTaH ackaH
eMip cypy y3akTbifbl [Jlamy) engep To6bl 9 Xbin, canbICTbl-
praHga 1970 xbingapbl wamameH 6 xbin, 6yn 50% ecyqi
Gingipeni.2 Eyponansik Ogakra 27,3 MUNIVMOH agam Kap-
TanFaH 2016 >xbinbl 80 xacTaH ackaH (Kanmnbl XanbIKTbiH
5,4%), 2006 >xbinFbl 20 MWANMOHMEH canbICTbipFaH4a
(kannbl xanbIKTbIH 4,6%).3 Oioim Amepuka Kypama LTart-
TapbiHaa 80 xactaH ackaH agamaapabiH yneci 2050 xbinbl
7,4% ©onagbl gen 6omkanyga. 4 , 6yn 2010 xbinMeH ca-
nbICTbIpFaHaa eki ece ken [1, 2].

OyHuexysinik JeHcaynbikcakray ¥MbIMbIHbIH, MariMae-
meci BorbiHwa coHfbl 30 Xbinga rMnepTeH3vsaMeH aybipa-
TblHOAPAbIH CaHbl eKki ecere Xyblk 6CTi — 650 MUNMMOHHaH
1,28 munnuapgka aeviiH. CoOHbIMEH kaTtap, KofFapbl KbiCbIM-
HaH 3apgan wereTiH 580 MunNAMoOH agam e34epiHiH CUH-
ApOMbI Typanbl 6inmeai, an 720 MUnnIVMoH agam emgenvie-
reH. byn Typansl [yHuexysinik geHcaynblk cakray ybiMbl
xabapnagbl. 580 MWNNMOHFa XybIK TMNEPTOHUANBIK Ha-
ykacTap (eviengepaid 41% >xaHe MyX4uH 51%) e3nepiHin
aypyblH BormkaraH 0K, eViTKEHi onap elukallaH guarHos
KoMblnIMaraH. 3epTTey COHbIMEH KaTap rMNepTOHMSIMEH
ayblpaTblH ajamMaapablH XapTbicbiHaH kebi (avengepain
53%-bl XoHEe MyX4uMH 62%-bl) Hemece xannbl caHbl 720
MUIIIMOH aflaM KaXeTTi eM KabblngamManTbIHObIFbIH Kep-
cetTi [3].

KasakctaH MeMnekeTiHOe >KYPrifireH peTpoCheKTUBTI
Tangayga ocbl MaCemneHiH, MeauumMHa canachl YLiH eH Kyp-
aeni macenenepaiH Gipi 6onbin oTblp. OfaH ganen 1-wi
CYpeTTe KepCeTinreH epecek TypfblHOAp apacbiHaa apTe-
puanbablK MMNepPTEH3NACHIHbIH, TapanyblHbIH KECTECI.

2-wi cyperte KP xanblk apacblHOa KaH KbICbIMbl
XorapbinaybiMeH 6GannadbicTel 2010 meH 2023 Xbin
apanbifblHda epecek agjamgap apacbliHOa TipkenreH
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caHblH Oarkan OTbIpMbI3. 8-Wi cypeTTe KepceTreHaewn
KaH KbICbIMbIHbIH >xofapbinaybl 2010 xbingaH ©Gactan
enimisge orblpanan 6actaraHbiH Oarikan oTbipMbI3. Erep
2010 >xbinbl 6yn kkpeeTkiw 913,8 6onca 100 000 agamra
wakkanaa, 2023 xbinbl 1271,1 XeTkeHiH 6arkan oTbipMbI3,
9puWHe 3epTTenin OTbipfaH >XbiNAap apacbliHAa aTtarnfFaH
kepeTkilw 2021 >xbinbl 1919,1 pgeniH KofapblnafraHbIH
Oankan OTbIpMbI3, OHbIH cebebTepiHiH bGipi 6onbin 2020-
2022 xbingap apanbirbiiga COVID-19 iHoeTiHiH enimizae
KEH eTeKk arnbin, OCbl [OepTTiH Xamnblk apacbiHOa Te3
Tapanybl xaHe 2013 >xbingaH Gepi eHrisinreH >xyknansbl
eMec aneymeTTiK MaHbI3bl 0ap CcblpkaTTbiNbIKTapFa
apHanfaH HOPMAaTMBTIK-KYKbIYThIK aKTINepAi LbIFybl XaHe
COHbIMEH KaTap KaH KblCbiMbl 6ap agamaapabl CKPUHUHITIK
Wwapanapgbl ofjaH opi AaMbiTy Typanbl OympbikTap e3
HoTWXenepiH 6epai [4, 5].

KasakctaH PecnybnukacHblH eHOekke kapamgbl
KacTafbl TYpFblHOAP apacbliHAa KaH KbICbIMbl 3epaenem
OTbIpbIM, Kana MeH aybln TypfblHa4ap apackliHga Ochl
OepTTiH Kanan TapanfaH QereH cayarfa >ayan isaereHae,
Kanagarbl epeceke TYpfblHOAP apacbiHOa XOFapbl eKeHi
aHblKTanabl, 0yn 4epTTiH Kana TyprbiHOap Wi Ke3OeCeTiHiH
Oipoe Oip cebebi: >xofapblga aTtanfaH LWwapanapabiH
fGacbiM Kenwiniri Kkananbl Xepae eTe aykbiMabl Typae
aTkapbinaTbiHbl, aybln TYPFbIHAAPbLIHBIH, GackiM Kenwisiri
Kananbl >epre Kenin kapanaTtbiHbl >X8He Tafbl 0Oacka
chakToprap 6onbin Tabbingbl (2 cyper).

2-Wbl cypeTTe kepceTinreHaen enimisge 2010 xbingaH
bactan 2023 xbibl apanbifblHda eHbekke >xapamabl
TYpPFbIHAAP apacbiHAa KaH KbICbIMbIHbIH XKOFapblnay
xwiniri 3,8 ece eckeH kepyre 6onagbl, erep aprepuanbiblk
rmnepteH3nss 2010 xbinbl  enimisge 880,7%00 6ornca,
2023 xbibl 3 372,5%c0-re  OEWiH XeTTi, 3epTTenin
OTbIpFaH KePCETKILL aKbIpfbl YLU Xblf KanfFaH XblngapMeH
canbICTblpFaHaa efayip xofbinagbl, Mbicanbl 2021 Xbinbl
— 2 201%o00, 2022 xbinbl — 3 236,2 xaHe 2023 »xbirbl — 3
372,5%00-T€ XeTTi.

TYWHOEME

KaH KbICbIMbIHbIH €HOEKKe »apamibl XacTafbl kana
TYpFblHApAapblHbIH, — apacbliHOa >XWi Ke3[ecyiHiH Herisri
cebebTepi Oonbin  MblHaAHZaAW  dakTopnapdbl  atan
KepceTtyre 6onaakl, on hakToprapfa MbliHanap xxatagbl:

1. Kana TypfblHO@pbIHbIH apackiHaa, aybin TypFbiHOA-
pbIMEH carnbICTbIpFaHaa CTPECC OEHTeiHiH xoFapbl 6onysbl:
eHDbeKke apamabl XXacTarbl Kana TypfblHAapbl apacbiHaa
kebiHece kapbanacTblK NeH >ofapbl KAPKbIHMEH KOMLUiik
TYPFbIHOAPAbIH 6Mip Cypyi, CO3Ci3 CTpecc AeHreniH apTThl-
pagpl.

2. Keneci daktop, on eHbekke >xapamabl >XacTafbl
kana TypfblHOapbl apacbiHAa Xui kesgeceTiH dakTopnap-
OblH Oipi  gypbic TamakTaHbay chakTopbl: kananbl xepae,
OHbIH iWiHAEe YIrKEeH kananapga »ui TipkeneTiH daktop
afjamHblH TamakTaHy aaeTTepi kebiHece Te3 aanbiHAa-
naTblH Tarampapra, dactdyake XeHe Ty3abl eHimaepre
OafblTTanfaH.

3. EHbekke >xapamabl XacTafbl agamaapablH apacblH-
0a Xui kesgeceTiH dbakTopnapablH 6ipi 6onbin: dusnkanbik
OenceHainikTiH TbiM a3ablFbl. Kana TypfbiHOapbIHbIH,OHbIH
iwiHOe eHOekke >xapamabl XacTafbl agamaapablH 6acbiv
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KenLuiniri xxymbicka 6apy Hemece KyHAENIKTi ©3 KaKeTTinik-
TepiMeH Xypy YLUIH Kenik kypangapblH nanganaHabl.

4. YXuni ke3neceTiH dpakTopnapapblH 6ipi 6onbin akono-
rmanblK doakToprnapabl Aa xatkpidyra 6onagbl. Kanananbik
MEKEH >avnapga, aybingbl XepMeH carnbiCTbipfaHaa ay-
aHblH NacTaHybl, Wy AeHreni xoeHe Tafbl backaga 3koro-
TMANbIK CTpeccopnap aybingbl XXepMeH canbiCTbipFaHaa
efayip ofapbl ekeHi 6enrini.

5. Kana TypfblHAApbIHbIH, eHOEKKE >apaMabl KacTafbl
epecek agampapdblH apacblHAa KaH KbICbIMbIHbIH, JKWi
KesgeciHiH, Tafbl Oip dakTopbl Bonbin geHcaynblK cakTay
KbIBMETTEpIHIH, XeTiMainirige e3 yneciH Kocbin Typ.Aybin
TYPFblHOAPbIMEH CcanbICTbipfaHga Kana TypfblHAapbIHA
MeauuMHanbIK KeMekTiH KorpKeTimainiri xorapbl GonFaH-
ObIKTaH >Xofapbl KaH KbICbIMbl 6ap HaykacTap MeauuuHa-
NbIK KbIBMETKE XWi kapanagbl.

6. EH coHfbl dbakTop GOrnbIn: reHeTUKarnblK >XaHe arne-
yMeTTiK bakTopnapgpl antyra 6Gonagpl, ofaH 0i3 MblHa
dhakTopnapabl XaTkpidybiMbidfra Gonagpl: TypfFbiHAApAbIH
)KacblHa,KbIHbICbIHA >K8HE MaMaHAblfblHAa OannaHbICTbI
apTYpni  eneyMeTTiK-3KOHOMMKarnbIK  TonTapfFa  XKikTene-
Hyi, 8reyMeTTiK TEeHCI3AiK HemMece KapXXblrblK CTPECC XoHe
Oacka ga aneymeTTik dhakTopnapgbl XaTkbidyra Gonafpl.
EHOekke >xapamibl xacTafbl aybil TypFblHOAPbIHLIH, apa-
CblHAa apTepuanbablk KaH KbICbIMbIHBIH, XOFapblriaybiHbIH,
Kana TypfblHOApbIMEH canbiCTbipfaHga a3 6onybiHbIH Oip-
ne-6ip cebebi, xorapblga atanfaH dakTopnapabliH,eHOek-
Ke >xapamipl XacTafbl aybll TypfblHAAPbIHbIH, apacbiHAa
CUPEK Ke3aecCeTiHi, Y-TYPMbICbl U3NKanbIK KO3fanbICTbl
Ken KaXKeT eTETiHi, 3KOMOrvsnblK XaHe areyMeTTiK-39KOHO-
MUKanblK CTPECCTiH, a3 6onybl, kana TypFbiHAaPbIHbIH, aybir
TYPFblHAAPbIMEH CanbICTbIpFaH4a CTPecC AeHreniHiH ora-
pbl 6onybl: eHbeKke xapamabl XacTafFbl Kana TypfblHOapbl
apacblHaa kebiHece kapbanacTblK NeH XoFapbl KAPKbIHMEH
Kenwwlinik TypFelH4apAbIH eMip cypyi, Cesci3 kana TypfbiHaa-
pbl apacbiHOa CTpecc AEeHreiH apTTblpadbl,aybifl TYpPFbiH-
AapblHa, Kana TyprblHAApPbIHMEH canbICTbipFaHAa MeavLum-
HamnbIK KbIBMETTIH, KON >XETIMAIMIriHIH a3 6onybl XeHe Tafbl
backa chakTopnap e3 acepiH Turisin otblp. Ocbl aTtanfaH
dhakTopnap aybln TypfblHOAPbLl apacbiHaa Kana TypfbiHaa-
pbIMEH canbICTblpfaHAa apTepuanbablk MNepTeH3ns Cbl-
PKaTTbIMbIFbIHBIH a3 Ke3AeCyiHiH anfalukbl cebedTepi 6onbin
Tabbinagbl. COHbIMEH KaTap oaneyMeTTIK Xafaalibl TOMeH
TyprbliHAap apacbiHaa AlT XuWiniriHiH )xofapbinay TeHaeHLm-
SICbl OCbl CbIPKATTbISbIK XaWrbl aknapaTTbiH TbiM a3 bineTiH
TYCiHAipineni, aykaTTbl asamaTtTapblH, KOr XeTiMainiriHig
apTbIKWbIbIFbI MegUUMHanbIK KOMEKTi caTbin any MyMKiH-
AiKTepi Mon,kpIMbaT XeHe cananbl MeauuMHanblk npena-
patTap KongaHybinapbl, asblk-Tynik, 6apabap dusmkanbIk
Gencenainik MyMKiHAiKTepi 6onykl, coHaan-ak NpodunnaxkTu-
KanblK npenapatTapgblH, MaHbI3ObIbIFbIH TYCiHY, COHbIMEH
KaTap OCbl aypbigblH angblH-any apHanfaH ic-Liapanap
)KeHe canayaTTbl eMip canTblH >XXYpridyaiH cangapbiHaH ochbl
TON apacblHAa Xui bankanbin Typ [6].

KOPbITbIHAObI
YKannbl eHOeKkKke >xapamMabl epeceke >acTafbl kana
TYpPFbIHAAPbIHLIH, apacbliH4a, ayblnl TypfblHOAApbIMEH ca-
NbICTbIPFaHAbl XWi Ke34eCeTiHiH 3epTTenin OTbIpFaH Xbln-
Aap apanbifblHga eHDekke >xapamMabl XacTafbl epecek
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kana TyprbliHaapbl apacekiHga 2010-2023 xbingapsl, aybin
TYPFbIHOAPbI CUSIKTLI 6CKEHIH DarkacakTaga, Xuinik kepceT-
Kili egayip TypakTbinbIKTbl kepceTTi, 2010 xbinbl eHbekke
Kapambl KacTafbl aybln TypfblHOAPbIHbIH apackiHaa 1
456,8%00 kepceTce, 2023 xbinbl 1 922,10%00 FaHa KETKEH,
SFHW KepceTkiw ecimi 1,3 ece eckeHiH kepemis. Erep 2021
— 2023 xbIngapbl apacbiHaa kana TyprblHAapbiHAA KaH Kbl-
CbIMbI XWIfiri XOFbIpbl KBPCETKILUTEPMEH cunaTTarnfaH 6on-
ca, aybln TypfblHAApbl apacbiHAA KepiciHwe TypfFbiHOAp
apacbliHOa KaH KbICbIMbIHbIH, a3afaHbliH Kepyimisre 6ona-
Obl, 2021 xbinbl — 1 661,7 %00, 2022 Xbinbl — 1 707,8 xaHe
2023 xbinbl — 1 922,1, 6yn kepceTkiwTep 2010 — 2020-
Wbl XbiNgap canbiCTbipFaHda TOMEH KepceTKilTep 6ornbin
LWbIKTbI.

ApTepuanbablk  rMnepteHsuacsl  Gap  Haykactap-
OblH XaHyANbIK XaFganbliH Tangay kesiHge ep agamaap
apacbiHga Al-HblH Makcumangpl Tapanybl axblpackaH
apamgap (87,2%), an eH a3 KepcTekill — ecipnep apa-
cbiHaa (48,3%; p = 0,145) GawnkanraH. 3epTTeyaiH HaTU-
Xeci kepceTkeHAen Hekefe GonmMaraHgap HeMece 3aibl-
OblHaH Xeke TypaTbiH agaMaap 3epTTey HOTMXKeCIHAE Kes-
gecnepi. Oren agamaap apacbiHAa KaH KbICbIMbIHbIH, Ta-
panysbl xecip anengep apacbiHga 91,2% kypaca, eMipiHae
Heke KypMaraH avien agamaap caHbl-72,4% (p = 0,029).[7]

Aemopnap0obiH KOCKaH YJeci:

E. ’)K. MaxaH6etuuH, A. H. HypGakbIT — 3epTTey TyXbl-
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Introduction. The article presents a retrospective analysis conducted over the period from 2010 to 2023 among the
able-bodied adult population of the Republic of Kazakhstan registered for arterial hypertension. The study examined the
frequency and dynamics of this disease, its prevalence among men and women, as well as comparative data between
urban and rural residents with the identification of characteristic features.

Aim. To characterize the factors that increase the incidence of blood pressure among people of working age in the
Republic of Kazakhstan.

Materials and methods. The research material is a database of people of working age who are registered for
hypertension at the Republican Center for Electronic Health of the Ministry of Health of the Republic of Kazakhstan for
2010-2023. The research method was statistical processing using Microsoft Excel and analyzed using the statistical
program SPSS.

Results and discussion. In the territory of the Republic of Kazakhstan, all registered cases of high blood pressure
among the adult population were analyzed. Statistical studies have been conducted taking into account gender and age
characteristics and the place of residence of patients. During the analysis of the prevalence of this disease among urban
and rural residents, it was found that it is more common among the adult population in cities.

Conclusions. The main reasons why blood pressure is more common among urban residents of working age are the
following factors: high stress levels among the urban population compared with the rural population. Arterial hypertension
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is indeed more common among the able-bodied urban population than in rural areas. Thus, the development of arterial
hypertension is influenced by a combination of many factors that are more often inherent in the urban environment.
Key words: population; demography; adults; urban dwellers; arterial hypertension; morbidity

E. XK. MaxaH6emyuH”, A. H. Hypbakbim', C. P Mupanuesg?, M. []. bpumxarosa’, T. C. Cepeanueé’, LL. []. [xakemaesa®

AEMOIPA®UYECKUE U SNUAEMUONIOMMYECKUE ACNEKTbI PACMPOCTPAHEHUSA APTEPUANBHOM
TMNEPTEH3UU CPEOWN B3POCNOI0 HACENEHUA PECNYBITMKU KA3SAXCTAH B 2010-2023 I'T.

'KasaxcTtaHckuin meamumHckmin yaueepeuteT «BLLUO3» (050060, Pecnybnuka KasaxcTaH, r. Anmartel, yn. YTenosa, 19a;
e-mail: ksph@ksph.kz)

2TaPKUKCKUIA TOCYAapCTBEHHBIN MeQULIMHCKMI yHUBEPCUTET UM. AByanu nbHun CuHo (734003, Pecnybnuvka TagkukncTta,
r. AywaH6be, yn. CuHo, 29-31; e-mail: info@tajmedun.tj)

SHAO «MeauumHckuin yHuBepcuTeT ActaHa» (010000, Pecnybrnuka Kasaxctan, r. Actana, benbitwinik, 49a; e-mail:
mail@amu.kz)

*Enpoc XXaH3akoBu4 MaxaH6eTumH — KasaxctaHckuin meguumHckmi yaueepeuteT «BLLO3»; 100004, Pecnybnumka
KaszaxctaH, r. KaparaHga, yn. Kapbeiwesa, 5/6; e-mail: eldosic@mail.ru

BeedeHue. B cTtaTbe npencTtaBrneHbl pe3ynsraTbl PETPOCNEKTUBHOIO aHanmn3a, nposeaeHHoro 3a nepuog ¢ 2010 no
2023 rr. cpean TpygocnocobHoro B3pocnoro Hacenenunst Pecnybnuvkmn KazaxctaH, COCTOSALLErO Ha yveTe No apTepuanbHomn
rmnepTeH3nn. PaccMoTpeHbl YacToTa pacnpoCTpaHeHMst U AMHaMUKa 3aboneBaHus, ero pacnpoCcTpaHeHHOCTb Cpeaun
MYXXYMH W JKEHLUUH, Takke M3y4eHbl OaHHble TOpPOACKOr0 M CENbCKOro HACENeHUs C BbISIBIIEHUEM XapaKTepHbIX
0CcobBEeHHOCTEN.

Lenb. OxapakTepu3oBaTb akTopbl, NOBLILLAILLME YACTOTY pacnpoCTpaHeHUs apTepuanbHOro AaBreHus cpeam
nu TpygocnocobHoro Bo3pacta Pecnybnukm KasaxcraH.

Mamepuanbi u Memodsl. MatepnanomMm uccnegoBaHus siBunack 6asa gaHHbIX nuy TpygocnocobHoro BospacTta,
COCTOSILLMX Ha y4yeTe Mo apTepuanbHOW runepTeH3un B PecnybrnvkaHCKOM LIEeHTpe 3MEKTPOHHOMO 34paBOOXpaHeHUs
MuHucTepcTBO 3gpaBooxpaHeHnss Pecnybnukn Kasaxctan B 2010-2023 rr. MeTogom uccrnegoBaHuss MOCyxuna
cTatucTmdeckas obpaboTka ¢ nomoLbio Microsoft Excel n aHanuanpoBanach C NOMOLLbIO CTaTUCTUYECKON NpOorpamMmmbl
SPSS.

Pesynsmamel u o0bcyx0eHue. Bbinn npoaHanM3npoBaHbl BCE 3apernCTpuUpoBaHHbIE CIlydan MOBLILLEHHOIO
apTepuanbHOro [aBfeHUs cpeau B3pocrnoro HaceneHus. [poBedeHbl CTaTUCTUYECKME WCCIEedoBaHUA C y4eToM
MonoBO3pPaCTHbIX XapakTEePUCTUK U MeCTa NPOXUBaHWS NaLMeHToB. B xoae aHanmaa pacnpocTpaHeHHOCTV apTepuanbHOn
rMNEepPTEH3NN Cpean FOPOACKMX W CEMNbCKUX XKUTenen ObINo yCTaHOBMEHO, YTO 3Ta MaTonorvs valle BCTpedaercs
cpegu ropofckoro B3pocnoro HaceneHus. OQHOM M3 OCHOBHbIX MPUYMH Gonee BbICOKOW pacnpoCTPaHEeHHOCTU cpeaum
ropoXxaH SIBMsieTCs TO, YTO OOMbLUMHCTBO MPOMUIAKTUYECKMX U ONArHOCTUHECKUX MEPOMNPUATUA NMPEMMYLLECTBEHHO
OCYLLECTBIISAETCSA B FOPOACKNX YCITOBUSX.

Bbi600b1. OCHOBHBIMM NMpUYMHAMKI, MO KOTOPbIM apTepuanbHas rmnepTeH3nst Yalle BCTPEYaeTCs Cpean ropoackmx
Xutenen TpyoocnocobHOro Bo3pacta, MOXHO BbiOENUTb criegytolime ¢akTopbl: BbICOKMIA YPOBEHb CTpecca cpeau
ropoACKOro HaceneHus Mo CPaBHEHUIO C CENbCKMM HacerneHneM. AptepmanbHas runepTeH3mns Yalle BCTpeyaeTcsi cpeam
TPY£oCnocoOHOro ropoACKOro HacerneHnsi Mo CPaBHEHMIO C CENbCKUM. CyLLLECTBYET HECKOIbKO (DaKTOPOB, 0ObACHALLNX
3TO SIBMEHUE: CTPECC M MCUXO3MOLIMOHASbHBIE HArpy3ku, HENPaBUIIbHOE NUTAHWE, HU3Kas U3nveckass aKTUBHOCTb,
aKonornyeckre akTopbl, 4OCTYN K MEAULIMHCKOMY 0BCNyXMBaHUIO, COLMarnbHO-9KOHOMUYECKne OakTopsl.

Knouesblie crioea: HaceneHwve; pemorpadwusi; B3poChble JOAW; TOpOXaHe; apTepuanbHas rMnepTeH3us;
3aboneBaemMocTb
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¥PbIKTbIH TYA BITKEH JAMY AKAYJTAPbIHbIH KATNBINTACYbIHA ©CEP ETETIH ®AKTOPIIAP
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Kipicrie. ¥pbiIKTbIH Tya OiTkeH Aamy akaynapbl 6apnblk )Xepae Ke3geceTiH KenTereH kayin dpaktopnapbiHbiH, Tapanybl,
CTPECCTIK XaFgannapgablH kebetoi, XyKTi avienaepaid Aopi-aapmektepdi 6akbinaycbl3 kabblngaybl, xaMaH ageTTep MeH
XKyKnanbsl aypyrnapAblH, Xanblk apacbliHOa KeHiHEeH Tapanybl XafdanbiHa OannaHbICTbl AeHCayrblK CakTaydblH ©3€eKTi
MacernenepiHiH Gipi 6bonbin Tabbinagpl.

3epmmeydiH Mmakcambi. YpbIKTbIH Tya BiTKEH akaynapbiHbIH Naiga 6onybiHa acep eTeTiH bakTopnapabl 3epTTey.

Mamepuandap »xoHe adicmep. bi3giH TapanbiMbi3gaH 3epTTey OapbiCbiHOA XYKTiMiK Ke3iHge amOynaTtopusinbIk
OeHreviae ynstpaablObICTbIK 3epTTeyaAeH eTkeH 697 ariengiH AepekTepi TangaHabl.

3epTTeyre anbiHFaH 697 avengiH gepekTepiH Tangagblk, ypblkTarel Tya OiTkeH Aamy akaynapblHbiH, 6enrinepiHe
GannaHbICTbl arengep eki Tonka OeniHAi: Herisri Tonka >XYKTiNik Ke3iHge Hemece epTe nocTHaTasnbAbl Kesenae
HapecTeciHAe OamyablH Tya biTKeH akaynapsbl kepiHic 6bepreH 466 aiien, an 6akbinay ToObiHa 6ananapbiHaa Tya GiTkeH
Aamy akaynapblHblH Genrinepi He XXYKTifMiK yakbITbiHOA, HE epTe HeoHaTanbAbl Ke3eHae kepiHic bepmereH 231 avien
anbiHabI.

Hamuxenep. AnbiHFaH HaTWXenepre CalnKec, ypbikTarbl Tya BiTKEH AaMy akaynapblH eH epTe aHblkTay Mep3iMi —
24,7+0,9 XyKTiNiK anTacblHa CoMiKeC KenreH xaHe on ypbikTa biprneckeH akaynap meH OXK akaynapbl 6onfFaH xxafganga
GavikanFaH. Ocbl Tya nanga 6onfFaH gamy akaynapblHbIH TyprepiHae onapablH 6enrinepiH aHblKTayablH €H epTe Mep3imi
11,5 anta 6onakl, Oyn Gykin 3epTTenreH Ton yLwiH MUHUMYMFa cavikec kengi. OfaH KewiHri opbiHAa 39p LbIFapy KYNECIHIH
Tya GiTkeH akaynapbl — 26,3+1,7 anTaga, ac KopbITy >XyMeCiHiH akaynapbl — 27,1+2,0 antaga »aHe XypekK MNeH ipi KaH
TamblpriapbiHbIH akaynapbl — 27,7+1,0 XyKTinik antacbiHga aHblkTanabl. Cynek-bynibIKeT XXyrneciHiH akaynapbl 28,1+1,9
anTaga kesgece[i XKeHe eH Kell XpoMocoManblk aHoMmanusa 6enrinepi 29,4+3,2 xyKTinik antacbiHga aHblKkTanagpl.

KopbimbiHObI. Ocbinaniua, XYKTiNiKTi api kapaln Xyprisyae, ayblp amy akaynapbl aHblKTanfFaH rectauusanblk xac
WewwyLli MaHpi3Fa ne 6onbin TabbinaTbIHAbIFbI aHbIKTANAbI.

Kinm ce30ep: chakTop; AaMy akayrnapbl; HOpecTe eniMmi; ynsTpa OblObICTbl 3epTTey; XYKTINK; kabbingay; ypbik;
OeHcayrnbIK

KIPICINE
¥pbIKTbIH Tya nNanga 6onFaH gamy akaynapbl nepw-
HaTanbAbl XoHe HopecTe eniMi cebenTepiHiH iWwiHOe

PbIH epTe aHblKTay XeHe OfaH acep eTeTiH 3akbiMaayLLbl
biknangapabl 6omkaii any ocbl NaToNOrMsAMeH TyblnaTbiH
GananapdblH CaHblH asaiTbin, aHa TyFaH cebunepaeri

TYpaKTbl TypAe XeTeKwi opblHAbl anbin kenyae [1]. Ken-
TereH Kayin paktopnapblHbIH: CTPECCTIK Xafaannapably
kebeli, XyKTinepaiH Oakblnaycbld Oapi-AsapMeKkTep Ka-
Obingaybl, 3UAHObI 4ETTEPAIH XKaHe XyKnanbl aypynap-
OblH TypFblHAAP apacbliHAa KeH TapanyblH Koca anfaHga
¥pbikTbiH Tya nanga 6onfFaH gaMmy akaynapbl AeHcayrnbik
caktaydblH ©3eKTi macernenepiHii 6ipi 6onbin Tabbl-
nagbl [2]. ByriHri KyHAe  YpbIKTbIH Tya nanga GonfaH
Aamy akaynapblH angbiH ana 6ormkay XaHe OHbIH angbliH
anyra barbiTTanfaH bargapnamanap eTe yrikeH MaHbl3fa
ne, cebebi, ypbIKTbIH, Tya nanga 6onFaH gamy akayna-
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aypynapgbl XXaHe enimai asantyra acep etegi [2, 3].

COHfbl OH XbiNabIKTa AamyablH Tya OiTkeH akaynapbiHbIH,
CaHbl anTapnblKTan yrFangpl, an aHa TyFaH HapecTenep
MeH >xac 6ananapgblH aypyLlanabifbl MEH eniMiHiH, Kypbibl-
MbIHAaFbl TYKbIM KyananTblH eHe Tya BiTKeH NaTonornsiHbIH
yrnec canmarbl ecyae. Op Typri 3epTTeyLinepgin nikipiHie,
OamMyabiH Tyma akaynapbl 6ap 6ananapgplH, Tybiny >kuini-
ri 4-6% Kyparngpl, an Oyn NaTonornsiHblH, HOPECTE OriMiHIH
KypbinbIMbIHa KockaH yneci 35-40% feviiH [4, 5].

¥pbIKTbIH AaMy akaynapbiHblH navga ©0ony mexa-
HU3MAepi apTYpIi KaHe onap oni XETKINiKTi 3epTTenmereH.
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TepaTtoreHaik dakToprnap aMOpUOHFa TiKENen XaHe >KaHa-
Ma Typae, aHarnblk MeTabonuamMre biknan ete oTbipbin Ta,
acep eTyi MyMKiH [5]. MonpayLbl ceyneneHyain, Aapi-asp-
MEKTEpPAiH, XaMaH aaeTTep MeH MHGeKUUsnapabiH,KeT-
Kinikci3 TamakTaHydblH, TepaToreHaik acepi AenengeHreH
[6, 7]. Tya OiTkeH akaynapgblH navga 6onybiHAa ypbikka
MexaHuKanblKk acep eTyai Ae (KaTblpablH OypbiC eMec
KYPbINbIMbI,XKaTbIp iCikTepi, erisgepain, 6ip-6ipiHe KbiCbIMbl
XoHe T.6.) ceben peTiHae KapacTbipyra 6onagpbl. An TyKbIM
KyananTblH gamyablH Tya OiTkeH akaynapbl YPbIKTbIK OUC-
MOP(M3M HEMECE XPOMOCOMAbIK XOHE reHOMAbIK My-
TauusanapMeH KepiHic OepeTiH xpomocomanblk aypynap
bonfaH xarganga ga nanga 6onaabi [8]. CoHbiMeH Oipre,
YPbIKTBIH Tya BiTKEH Oamy akaynapblHbIH, KanbinTacybiHa
acep eTeTiH MaHpI3abl biKNangapfa: Konancbi3 akyLlepnik
aHaMHe3, XYKTINIKTiH NaTonornsnblk afbiMbl, SKCTpareHn-
TanbAbl NATONOMMSAHbIH 6oMybl, XaTbIPiLinik MHAEKUMSHBbI
[a xaTKbldyFa 6onagbl.

Tya GiTkeH gamy akaynapbl kesiHgeri Konancbi3 HaTu-
XenepaiH Xofapbl NamrbI3blH, y3akK XoeHe Kypaeni emaeyai,
Tya GiTKEH X8He TyKbIM KyanawTblH aypynapgaH 3apgan
LereTiH Myregek Gananapfa KaxeTTi MeauUMHanbIK-ne-
Jarorvkanblk akaynapgbl TY3€Ty >XaHe aNneyMeTTiK KeMek
anTaprblKTa 9KOHOMUKanbIK LWbIFbIHOAPAbI KAXXET eTEeTiH-
4iriH eckepep 6orncak, Heriari Kyww-xirep Tya biTkeH akayna-
pbl 6ap 6ananapgblH TybNybIH 6ongpipMayFa bafbiTTanybl
Kepek ekeHi aHbik [9, 10].

3epTTeyaiH MakKcaTbl — ypbIKTbIH Tya OiTKeH akaynapbl-
HbIH, Manga 6onybliHa acep eTeTiH dhakTopnapabl 3epTTey.

MATEPUANQOAP )XOHE 94ICTEP

Bi3 3epTTey OapbicbiHAA XYKTiNiK Ke3iHge ambynaTop-
nblK OeHrenge ynsTpagblObICTbIK 3epTTeyaeH eTkeH 697
anengin AepekTepiH Tangaablk. 3epTTeyimisge avengepain
opTalla xac apanblifbl 27,9414 ,82 Hi Kypaabl, SiFHW 3epTTe-
yre 20-40 xac apanbifblHOarbl aviengep katbicTel. Onap-
OblH, recTauusanbIK Xacbl COHFbl MEHCTPYanablK LUKIFa He-
risgenin anbiHAbl. KaTtbicylibinap 3epTreyaiH MakcaTtbiMeH
anfblH ana TaHbICTbl XoHe AepeKkTepai )uHayaaH OypbiH
KeniciMi anbiHAbl. 3epTTeyre Tek kenicim 6epreH aviengep
faHa eHrisingi.

BisgiH TapanbiMbi3gaH 3epTTey OapbiCbiHOA KYKTIMiK
KesiHge ambynaTtopusnblk AeHrenge ynbTpaablObICTbIK
3epTTeydeH eTkeH 697 auvengiH Oepektepi TangaHabl.
Onap ypblkTa faMyablH Tya nanga 6onfaH akaybinapbiHbIH
Genrinepi 6onybl GoMbIHLWLIA eki Tonka GeniHai: Herisri Tonka
XKYKTi KesiH4e HeMece XaHa TyFaH HOPEeCTEHIH epTe NocT-
HaTanbabl Ke3eHiHAe ypbIKTbIH Tya GiTkeH gamy akaynapbl
aHblKkTanfaH 466 anen anbliHFaH 6onca, H6akpinay TobbiHa
ypbIKTa AaMyablH Tya navga 6onfaH akaybinapbliHbiH 6en-
rinepi XyKTinik kesinge ge, epte HeoHaTanbAbl Ke3eHae e
kepiHic 6epmereH 231 aren kipgi (1 kecTe).

HOTUXENEP
YKorapblgarbl HoTuxXenep OolbIHLLIA Xannbl anengep
caHbl 697 6ornbin CoHbIH iWiHae 466 aien Heriari Ton, 231
Ton Bakpinay Tobbl 6onbin 3epTTenai.3epTTey HGapbicbiHaA
Gakbinay TobbiHOafFbl 231 arenge elwkaHgan Tyma akay-
nap kesgecnegi. Opi kaparn Tyma akaynap aHblkTanfaH 466
amnenre 3eptTey xyprisgik. Keneci 6i3 Herisri Tontafbl 6ap-
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NblK anenaepaeri ypblKTbiH Tya 6iTkeH Aamy akaynapbiHbIH,
aHaTOMUAMNbIK OpHanacy OomMblHWA TapanyblH 3epTTedik
(2 kecTe.) ¥pbIKTbIH Tya BITKEH AaMy KeMICTIriHiH Ke3gecyi
OoMbIHLWIA Heri3ri TonTafbl avenaepaid, Y43 HaTuxenepiH
Tangagblk. Kectege kepiHin TypraHgan Tyma akaynapiad
eH xui 81 (17,2%) ke3pecepni, ekiHwi 6onbin aHaHuedanus
38 (8,1%)-Abl Kypabl,YLWUiHLLIi OpbIHAbI XKYIbIH Xapbifsl 11
(2,4%)-gbl Kypagbl. EH COHfbl OpblHAA Cylrek-Oynwbik et
akaynapsbl 4 (1%) ke3gecri.

Opi kapal YpbIKTbIH Tya biTKeH Aamy akaynapblHbIH Op-
HanacyblHa H6annaHbICTbl Ke3OeCeTiH anTanapblH aHbIKTa-
Oblk. Bapnblk aHOManuanap iWwiHAH eH »Xofapbl KepceTKiLl
KenTereH Tyma akaynap 282 euvenge 11,5-37,5 antaga
XKWi Kesgecce, ekiHWi opbiHAa opTarblK XXYNKe KYMECIHIH
aHomanusanapbl 6onbin xannsl 140 anenge 11,5-34 anta
apanaraHga Xui kesgeckeH. YLWiHWI opblHAa XPOMOCOM-
Obl aHomanusnap 6onbin 23 oiienae aHbikTanfaH >koHe
ne 19,5-39 antanap apacbiHOa xui kesgeckeH.CoHbIMeH
Gipre acKopbITY >XYMECiHIH akaynapbiH, HECEN-XXbIHbIC XYW~
enepiHiH akaynapblH,XYpeK-TaMblp >XYWECIiHIH, akaynapbl-
Hbl anTacblHa GannaHbICTbl Ke3[ecy XMUiNiriH aHbIKTagbIK.
AnfaH cTaTUCTUKanblK OepekTepimia 3-kecTtene kep-
CeTifMreH.

AnblHFaH HOTUXENepre CaWKec, ypbikTarbl Tya OiTKeH
Jamy akaynapblH eH epTe aHblktay Mmepsimi— 24,7+0,9
XKYKTINIK anTacblHa COWKEC KemnreH »oHe o5 ypblkTa bip-
neckeH akaynap meH OXXK akaynapbl 6onFaH xarganga
bavikanraH. Ocbl Tya nanga GonfFaH gamy akaynapbiHbIH
TypnepiHge onapgblH 6enrinepiH aHblKTaygblH €H epTe
mMepsimi 11,5 anta 6onabl, 6yn Oykin 3epTTenreH Ton yLiH
MUHUMYyMFa caikec kengi. OgaH KeniHri opbiHaa 39p LUblFa-
py XyWheciHiH Tya OiTkeH akaynapbl — 26,3+1,7 anTaga,
ac KopbITY XYWMeCiHiH akaynapbl — 27,1£2,0 antaga xeHe
XYpekK MneH ipi kaH TamblpnapblHbIH akaynapbl — 27,7+1,0
XKYKTINIK antacblHga aHblkTanabl. Cylriek- OyIbIKeT XKYi-
eciHiH akaynapbl 28,1+1,9 anTaga kesgecepi XoHe eH KeLwl
XpomocoMarblk aHoManus 6enrinepi 29,4+3,2 yKTinik an-
TacblHOa aHbIKTanagbl.

TANKbINAY

Kasipri 3amaHayn keskapactap Tya OiTkeH pamy
akaynapbiHbiH Nanga OonybiHa Kayin dakToprnapbiHbIH
blkNanbl 0ap eKkeHAiriH MoWblHOaFaHMEH, onapablH aypy
natoreHesiHae KaHLIanbIKTbl MaHbI3abl 8Cepre ne ekeHmai-
ri oni aHbIKTanNmaraH, sFHKM Tya nanga 6onFaH gamy akay-
napbiHbIH Heriari cebebiH TyciHaipin bepeTiH GapiHe opTak
6ip Teopus xok. bipak, dunoreHe3gik, OHTOreHe3aik, BUpy-
CTbIK TEOPUSINAp XXaHe onapAblH, Kenin wWhiFybl 6olbIHWA
nepektep Gap. ¥pbikTarbl aHoOManusanapabl NpeHeTanbapl
Ke3eHae epTe aHblKTay-0onaluak ata-aHanapgbl KocbiMLa
BM3yalb[bl XX8HE reHeTuKarnblK TEKCEPICTEH 6TKi3y apKbifibl
XKYKTINIKTI KypridygiH, GapblHWA Konawnnbl XeHe AypbiC
ToCiniH TaHOawm anyra MymkiHZik 6epegi. An 6i3 3epTTe-
yimiage XyKTinik kesiHge aHomanusinapgbl YO3 apkbinbl
aHbIKTal any XuiniriH 3epTregik. Opi Kapan ypbIKTbIH, Tya
OiTkeH gamy akaynapblHblH OpHarnacybliHa 6annaHbICTbI
XKWi Ke3geceTiH anTanapblH aHblKkTaablk. bapnblk aHomanm-
Anap iWwiHae eH XoFapbl KBPCETKILL KenTereH Tyma akayrnap
282 siienge 11,5-37,5 antaga xui kesgecce, eKiHLi OpbIH-
[a opTanblk JKYWKe XyMeciHiH aHomanusanapbl 6onbin,
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1 kecTe — XKykTi anengepai 6akbinay TobbiHa kapan 6eny

HaTtmxenik 6enrinep

KaTbICYLIJbIJ'IapD,bIH, CaHbl

KypbInbIMAbIK XUbIHTbIKTaFbl ynec canmarbl (%)

¥pbIKTbIH Tya 6iTkKeH gamy akaybl 6ap 466 67,0
¥pbIKTbIH Tya OiTKeH 4amy akaybl XOK 231 33,0
Bapnblifbl 697 100,0

2 kecTe — ¥pbIKTbiH Tya GiTKeH gamy akaynapblHblH aHaTOMUSNbIK opHanacy GoiblHLa TapanyblH (kanmbl

KaTbICyLUbINap caHbl — 466)

¥pbIKTbIH, Tya GiTKeH famy akaynapblHbIH aHaTOMUSINbIK OpHanacysbl K:;::j’?::;n“f)p Ynec canmarbl (%)
OXOK: 140 30
'mapouedanus 81 17,2
AH3HUedanna 38 8,1
XKynbiH xapblifbl 11 2,4
MeHuHrosHuedanouenne 8 1,7
lononposaHuedanus 2 0,5
Tya GiTKeH 39p LbIFapy XYWMECiHIH AaMy akaynapbl 4 1
Tya GiTKeH cynek-0ybIH XyWeCiHiH AaMy akaynapbl (axoHAponnasms) 4 1
BipneckeH Tya GiTkeH famy akaynapbl 282 60,5
Xpomocomarblk aHomanusinap 23 5
Tya BiTKEH ac KOpbITY XXYMWECiHIH 4aMy akaynapbl 7 1,5
Tya GiTKEH XXypeK-KaH TaMblp XYNECiHIH, amy akaynapbl 6 1,3

3 kecTe — AHaToMUSANbIK opHanacy 6oiblIHLLIA YPbIKTbIH Tya BiTKeH Aamy akaynapblHbIH XYKTifik anTacbiHa 6ainaHbICTbI

aHbIKTarfaH yakblTTapbl

¥pbIKTbIH Tya GiTKEH Jamy akaynapbiHbIH
¥pLIKTbIH Tya GiTkeH Aamy akaynapblHbIH Yafpaiinap canbl | @HbIKTanFaH yakbiTTapsl, XYKTinik antacsiHa
opHanacybi (n) fannaHbICTbI*
min max M+m

YKypek xaHe ipi kKaH Tamblpnap 6 14,5 39,5 27,7£1,0
OpTanblK XyWKe XXYNeci 140 11,5 34 24,7+0,9
3op wbiFapy xymneci 4 12,5 37,5 26,3+1,7
Ac KOpbITY XyWeci 7 17 33,5 27,1+2,0
Xpomocomarnblk aHoMmanusanap 23 19,5 39 29,4+3,2
Cy1iek-0ynLbIKET XKYMECI 4 22,5 32,5 28,1+1,9
BipneckeH Tya GiTkeH gamy akaynapsbl 282 11,5 37,5 24,7+0,9

xannbl 140 snienge 11,5-34 anTta apanaraHga Xui kes-
AeckeH. YWiHWi opblHAbI XpOMOcOManblk aHoManuanap
anagbl. Onap 23 evienge adbiktanein 19,5-39 antanap
apacblHoa kebipek kesgeckeH.CoHblMeH Gipre ackopbITy
XXYMeECiHIH akaynapblH, HECEN-XbIHbIC XYNenepiHiH, akayna-
PbIH,KYPEK-TaMbIp >KYMECIHIH, akaynapblHbl XYKTifNik anTta-
CblHa GannaHbICTbl Ke34ecy XWiniriH aHbikTagblk. 3epTTey
HaTWXenepi yNbTpaablObICTLIK 3epTTeynepaiH XyKTi anen-
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Oep YLWiH KaHLWanbIKTbl MaHbl34bl EKEHIH KOPCETTI. YnbTpa-
ObIObICTbI 3epTTEYAI XKYKTINIKTIH epTe anTanapbiHaa AypbIic
)acay apkblibl TyMa akaynapibl epTepek aHbIKTan, api ka-
pav onapgblH TapanyblHblH anablH anyfa, Tya 6iTkeH gamy
akaybl bap HepecTenepaiH AyHuere kenyiH asanTybiMbl3fa
oonagbl [11, 12]. DpeTTeri KNMHMKanNbIK Xaroannapaa,
TaH4anvaraH nonynauusicel 6ap ayaaHablk aypyxaHanap-
Ja xpomocoMarblk 4amy akaynapblHbIH XXapTbICbl d4eTTeri
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yNbTPaabIObICTLIK 3epTTey apKbinbl aHblkTanagbl. On yLwiH
3epTTeyrnepaiH canacbiH XakcapTy kepek. [peHatanbabik
KeseHde XpoMocoMarblK akaynapAblH aHblKTanybl, Tya
GiTKEeH Jamy akaynapblH aHblKTayFa kaparaHga Xuipek Kes-
aeceni [13, 14]. YnerpagblObICTbIK 3epTTey TymMa aHoMa-
nusnapabl CKPUHUHITEY, aHbIKTay >XaHe Dakblnayaa MaHpl-
30bl pen atkapabl. byn kKayincis, KomkeTiMai, SKOHOMUKa-
NblK XafblHaHa fda TWiMAi 3epTTey dAici, ap XYKTi avenre,
acipece XYKTiniri ofapbl kayinneH GainnaHbiCTbl GonFaH
Xafganga MiHAeTTi Typae yCbiHbInybl Tuic [15].
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Introduction. Congenital fetal developmental anomalies are one of the pressing issues in healthcare due to the
prevalence of numerous risk factors, the increase in stressful situations, the uncontrolled intake of medications by
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pregnant women, as well as the widespread occurrence of bad habits and infectious diseases among the population.

Aim. To study the factors influencing the occurrence of congenital fetal anomalies.

Materials and methods. During the study, we analyzed data from 697 women who underwent outpatient ultrasound
examination during pregnancy. We analyzed the data of 697 women, who were divided into two groups based on the
presence of signs of congenital fetal developmental anomalies. The main group included 466 women whose newborns
exhibited congenital developmental anomalies either during pregnancy or in the early postnatal period, while the control
group consisted of 231 women whose children showed no signs of congenital developmental anomalies either during
pregnancy or in the early neonatal period.

Results. According to the obtained results, the earliest detection period for congenital fetal anomalies was 24.7+0.9
weeks of pregnancy, which was observed in cases of combined anomalies and central nervous system defects.
The earliest detection period for these congenital anomalies was 11.5 weeks, which was the minimum for the entire
studied group. Next in order of detection were congenital anomalies of the urinary system at 26.3+1.7 weeks, digestive
system anomalies at 27.1+2.0 weeks, and heart and major blood vessel anomalies at 27.7+1.0 weeks of pregnancy.
Musculoskeletal system anomalies were detected at 28.1+1.9 weeks, while chromosomal anomaly signs were identified
the latest at 29.4+3.2 weeks of pregnancy.

Conclusion. Thus, the gestational age at which severe developmental anomalies are detected plays a crucial role in
further pregnancy management.

Key words: factor, developmental anomalies, infant mortality, ultrasound examination, pregnancy, intake, fetus,
health.
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BgedeHue. BpoxaeHHble NOPOKM pasBUTUSA Mioga sIBASKOTCS OAHOW M3 akTyanbHbIX NpobrnemM 34paBOOXpaHEHUS B
CBS1311 C pacnpoCcTpaHeHNEM MHOFOYUCIIEHHBIX (DAKTOPOB pUCKa, yBENMYEHNEM CTPECCOBbLIX CUTYyaLniA, OECKOHTPOMNbHBIM
NPUEMOM JeKapCTBEHHbIX NpenapaToB 6epeMeHHbIMU XEHLMHAMM, a Takke LUMPOKMM pacrnpoCTpaHEHWEM BPeOHbIX
NPUBbLIYEK N MHPEKLMOHHbBIX 3ab0oneBaHNn cpean HaceneHus.

Lenb. N3yvyeHne hakTopoB, BIUSAOLNX HA BO3HUKHOBEHNE BPOXAEHHbLIX MOPOKOB Pa3BUTUs Nioaa.

Mamepuarnbsi u MemoOdbl. B xoae nccnegoBaHus HaMmuy Obinm NpoaHanM3anpoBaHbl aHHbIE 697 XXEHLLUMH, NpoLueaLmnx
ambynaTopHoe ynbTpa3ByKOBOE MccrnefoBaHme Bo Bpemsi 6epemeHHOCTU. NMpoaHanmanpoBany faHHble 697 XEeHLUH,
KOTOPbIX B 3aBMCMMOCTU OT Hanu4msi NpUM3HAKoOB BPOXAEHHbIX MOPOKOB Pa3BUTUSA Mfo4a pasgenunu Ha ABe rpynnbl.
B ocHoBHyto rpynny Bowwnun 466 >XeHLLMH, Y KOTOpPbIX BO BpeMsi 6epeMeHHOCTM Ui B PaHHWUI NOCTHaTanbHbIN nepuog
ObINM BbISABNEHbLI BPOXAEHHbLIE NMOPOKN PasBUTUS HOBOPOXAEHHOrO. B kOHTponbHyto rpynny Bownu 231 XeHWwuHa, y
OeTeln KOTOPbIX NMPU3HAKM BPOXAEHHbLIX NMOPOKOB Pa3BUTUS HE MPOSIBUNIUCH HU BO BpeMsi BEPEMEHHOCTU, HU B PaHHWI
HeoHaTarbHbIA Nepuoa.

Pesynsmamel. Cambli paHHUI CPOK BbISIBIIEHWNS] BPOXAEHHbBIX MOPOKOB pa3BuTus nnoga coctasun 24,7+0,9 Hen.
OepeMeHHOCTH, YTO Habniganocb NPy HanMYMM COMETaHHbIX MOPOKOB W MOPOKOB LIEHTPanbHOMW HEPBHOW CUCTEMbI.
MVHUManbHLIA CPOK BbISIBMIEHMST 3TUX BPOXAEHHbIX MOPOKOB Pas3BUTUS AN BCEW MCCrieayemow rpynnbl COCTaBuUi
11,5 Heq. [Janee no 4YacToTe BbISIBMIEHWSI CnefoBanv BPOXAEHHbIE MOPOKM MOYEBbIAENUTENBHON cUcTeEMbI — 26,3+1,7
Hef., NOPOKM NuLLEeBapuUTenbHOM cuctembl — 27,1+2,0 Hep., aHoOManuu cepaua n KpynHbelix cocygos — 27,7+1,0 Hep.
6epemMeHHOCTU. [TOPOKM KOCTHO-MbILLEYHOM CUCTEMbI BbISIBNANUCL Ha cpoke 28,1+1,9 Hen., a Npu3HaKnM XPOMOCOMHbIX
aHomanui obHapyXXmMBanuck Nosxe Bcex — Ha cpoke 29,4+3,2 Hen. GEpPEMEHHOCTM.

Bbi800bi. [Npu ganbHenwemM BegeHnn 6epeMeHHOCTI reCTauMOHHbIN BO3PacT, Ha KOTOPOM ObINN BbISIBNEHbI TSHKEble
BPOXOEHHbIE NMOPOKM pa3BUTUS, UMEET peLlatoLlee 3Ha4YeHne.

Knrouesbie criosa: akTop; MOPOKM pPas3BUTUS; MITaJeHYecKass CMEPTHOCTb; YMbTPa3BYKOBOE WCCIEeLOBaHUE;
GepeMeHHOCTb; Npuem; noga; 30opoBbe
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Kipicne. 2020 XbInbl anemaik naH4eMUsiHbIH AaMyblHa S9KENreH XaHa KopoHaBupycTblk MHdekuusa (COVID-19) nHes-
MOHUSA MEH KenTereH opraHgapablH XeTKiNiKCi3airiHiH, Aamy KayniMeH faHa eMec, COHbIMEH KaTap opTarblK XYWKe XKyK-
eciHiH (OXXXK) kepiHicTepimeH ae cvnattanagbl. MakanaHblH, ©3eKTiniri 3epTTeynepaiH XeTKiMnikci3airiHe xaHe Muaarbl
KaH anHarnbIMbl XXYWECIHIH, 3aKbIMAaHYbIHbIH, XXOFaphbl XWinirive 6ainaHbICThI.

3epmmeydiH makcambi. KoBuaTEeH KeWiHri Kesenaeri anekTpoaHuedanorpadums KepceTKiluTepiH 3epTTey, aypyablH
ayblprbifbiHa 6annaHbICTbl CTYAEHTTEPAIH, MU TaMbIpriapbiHbIH PeaKLMACH.

Mamepuandap xsHe adicmep. 3epTTeyaiH 1-keseHiHae «>Kannsl megnumHay MaMaHbIFbIHbIH MEQULMHA YHUBEPCU-
TETIHIH 1-2 KypC CTyOeHTTepiHiH 48-CTyAeHTOB cayanHamarblk AMHaMUKanblK TEKCEPY XKYPrisingi )xeHe KOPOHOBUPYCTbIK
MHpeKUMaOaH KeniH onapabiH, manonornsanelik xarganbiH aHe Gakbinay Tobbl peTiHAe KOPOHaBUPYCMNEH aybipMaraH
10 cTygeHTTi Tangaabl. 3epTTeyre KatbicylbinapabiH xacbkl 17-geH 19 xacka geviH earepgi, 6yn annbl TONTbIH Kep-
ceTkiwTepiHe covikec kengai. CtyaeHTTepdin kenwiniri 37 (77%) otbaceiHaa, an 23%-bl xatakxaHaga (11 agam) Typabl,
enTkeHi onap KasakctaHHbIH 6acka obnbicTapbliHaH KenreH. 3epTTeyre KaTbiCyLubinapablH eHbekke kabineTTiniriHe Lwek-
Teynep 6onfaH xok. MNeHaepaiH kenwiniri 30 ctyaeHT (62,5%) oH konabl 6onabi.

Hamuxenep xeHe marnkbinay. O3I- Mmukpoxasbanapgbl Tangay agicteMeci 6era-benceHginik gnanasoHbiHOafbI
MuablH 6rnoanekTpnik 6encenginiriHii xannsl Andgy3nanblk e3repictepi WeHbepiHae FaHa KyHOENIKTi anekTpoaHueda-
norpammaga TipkenreH MuablH 6noanekTprik 6enceHainiriHiv, esrepicTepiHiH cneundukanbik xxaHe caHablk cunatTama-
napblH aHblKTayFa MyMKiHAIK 6epeTiH eH anKkbiH 60nbin WhIKTbl. KOBUATIH ayblprbifbiHa KapamacTaH, MUuablH, HEMPOHAbIK
MaKpO-XeninepiHiH, yHKLMOHaNabl kanTa Kypblnybl OpraHU3mHiH e3iHe ToH benimaenyiH 6akblnayFa MyMKiHAK 6epeTiH
ANHaMuKanblk e3repicTepmeH cunattangbl. bipak, koBuaTi 6actaH eTkepreHaepAiH akbiH hopMacbIMEH canbICTbIpFaH-
4a opTalla gspexegeri CTyaeHTTepaiH Mun G6enceHainiri MukpoctatTapgblH, OO0-HiH 1-Li X8He 4-1i CbiHbINTapbIHbIH,
Y3aKTbIfbIHbIH, alikblH ©3repyiMeH cunatTangpbl, 6yn KnuHuKanblk Typae kaHa aknapaTtTbl kabbingayablH, Oy3binybIMeH
XXoHe weLiMm Kabbingaynarbl KMbIHOBIKTAPMEH KepiHaj.

KopbimbiHObI. TeHaepnik anblpMallbinblKTapbl 0ap rMNOTOHWKanNbIK TUNTEr MW  TaMblpnapbiHblH, - aganTUBTI
peakuusanapbl aHblkTanabl: cTyaeHTTepae 0i3 3epTTenyLlinepre e34epiHiH «aneyMeTTik MapTebeciH» KkanmnbiHa KenTipyre
MYMKiHAiK ODepeTiH «koMneHcaTopnblk» Aen TyCiHAipyre bonaTbiH e3repictepdi aHblKTagblK, 6ipak COHbIMEH Bipre KannbiHa
KenTipyaiH 5-wWi anbiHbIH COHpIHA Kapaw BipTiHaen perpeccusiFa yLibliparaH bipkatap cyObeKkTUBTI kepiHiCTepAi cakTagbiK.
HaTwxenepai oeHcaynblK caktay MamaHgapbl MeH comanonortap KkongaHa anagsbl.

Kinm ce3dep: kOpOHaBUPYCTbIK MHPEKLNST; ANEKTPO3HLe-hanorpadms; anekTpoaHLedanorpadumanbik MUKPOUHernep
MEH Xafgannap; KanmnblHa KenTipy; M1 6enceHainiri; optanbik Xynke XXyneci

KIPICIE KvblHOaTaapl, byn peaHMmMaumsi xxeHe peaHumaums 6enimiHae
«KoBunaTeH KemiHri cuHopoMbl» TepMuHi MeguumnHanelk  (XKPBW) HaykacTapabl Oakpinayapbl KaKeT eTyi MyMKiH [3].
TepMuHonormsaa  MblkTan — GekiTinreH,  GipaK  OHbIH CoHbiMeHkaTap, COVID-19 ke3iHaeri HEBPONOrussbik

KITMHUKAnbIK KOPIHICTEPIHIH, KBNTEreH acnekTinepi »XeTKiniKTi
seprrenmereH [1]. KopoHasupyctap OXOK-re eki xonmeH
€Hyi MYMKiH: remaTtoreHik >eHe HewpoHaplk, Oipak Te3
3anancbei3ganabipbinagbl, OcbiFaH 6annaHbICTbl My 3aTbl MEH
OHbIH, KabbIKTapbIHbIH, KIMMHMKamNbIK MaHpbI3abl 3aKbIMOaHYbI
ospetTe Gankanmanabl [7]. COVID-19 6Gacka xepen OXOK
aypynapbiMeH OipikTipinlyi MymkiH, ©yn onapablH afbiMbIH
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KepiHicTepaiH cunattamanapbl [12] 6yn uHdekumsaaa
kebiHece Bac aypybl xaHe 6ac anHany (>kargavnapgbiH
13,1-16,8%), coHOam-aKk aHOCMMS XoHe runoresaus/
areB3us (kargannapgbld 83% [eniH) CUSKTbI Kanmbl
uepebpanbabl 6enrinep 6ap ekeHiH kepceTegi.
AkwynakoBTblH C. K., MennibaeBaHbiH K. K. xaHe
MaxambeToBTbiH E. T. pgepekrtepi GombiHwa [2] 2020
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22 wayan

TeMnepaTypa
TA KEMBIHOAY LI

HaTen

HMic #aHe gam cesy
HMOFanykl

BYNWEIKSTTIH 2ncipeyi

BYNWBIKET 2YuIpCEIHYE 2(9,1%)

] 5

1 cypeT — 3epTTey KeseHiHaeri koBua Genrinepi

xbinga KasakctaHga 100 MbiHHaH actam  xargam
TipkenreH (oHblH 95 MbIHFA XYbIfbl CaybIfblll KETKEH,
1523 apam kantbic 6onfFaH). depektepre carkec World-
meters.info. KasakctaH XyKTbipFaHgap caHbl GonbIHLLA
30-opblHaa Gonabl (1 MAH TypfbiHFa LWakkaHga 5 586
Xafgan), 6yn pette mupeeT anemie anfallkbinapgbiy
Gipi 6onbin GactanraH XanoHus, Keitan xxaHe OHTYCTIK
KopesgaH o3bin keTTi. HaykacTtap caHbl 6orbiHwa AKLU
CUAKTbl engep kew 6Gactagbl (snempik xafgannapabiH
24,9%), bpasunua, YHgictaH, Peceir, xaHe OHTYCTIK
Adpuka. Memneketr kabbingaraH Lwapanap, oapuHe,
enge VHQEKUMaHbIH, TapanybliH 6ongbipMagbl, ©WUTKeHi
"kapa enim" ke3iHeH 6acTan KapaHTUH XyKnanbl aypyablH,

TapanyblH 6GonablpmayblH,  TuiMAi  Wwapacbl  6orbin
Tabbinage! [2, 4, 5, 8].
3epTTeyaiH MakcaTbl — OpTyprni  ayblpnblKTafbl

nopexenepi COVID-19 >yKTblpFaH CTyOeHTTepaiH, Mu
6uoanekTpnik  6encenginirinii  (30I)  esrepicTepiHiH
cunaTtbl MEH aybIpribIfbliH aHbIKTay.

MATEPUANOAP XXOHE S[ICTEP

Hewnpodusmonormsanbik 3epTreyrep EGI-
GES-300 (128 apHa) Kyveci apkbiibl  Kyprisingi.
OnekTposHuedanorpammvanapgbiH, 6enHeney cunartamacsl
Gac TepiciHiH,  GeTiHOeri  anekTpoaHuedanorpadusanbIK
CUrHaNAbIHCNEKTPIKThIFbI3AbIFBIH3EPTTEY SAICIHEHEr3AEeNTeH,
an curHangpiH, AvHamukanbelk cvnattamanapsl . JlemmoH
xoHe T. KeHuHr afici apKbirbl aneKTpoaHUedanorpadusnbIk
MUKpocTaTTapabl 6ekiTy apkbinbl 3epTTenreH [9].

OnekTposHuedanorpaduanbik kasbacbiH «HenpoH-
CnekTp» anekTpoaHuedanorpadbl XeniciHe KOCbiny YLUiH
MoOyrnbMeH xabpplkTanFaH 6Hackapy KOMMbOTEpiMeH
Xyprizgi. O3 Tipkey eTkisriu nacta kemerimeH 6ac
TepiciHe OekiTinreH kenip Topi3di AnNekTpoaTapbIMEH
xyprigingi. 3eptreyaiH 1-keseHiHgoe «Kannel mMeguumHay
MaMaHblfblHbIH MeauuMHa YHUBEPCUTETIHIH 1-2 Kypc
CTYAEHTTEpIHIH 48 CTyaeHTKe cayanHamarnblk AMHaMuKarnbIK
TEeKCepy XYprisingi »eHe KOPOHOBUPYCTbIK MHMEKLMAOAH
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5 (22,7 %)

18 (86,4 %)
12 (54,5 %)
B (36,4 %)
14 (636 %)
10 15 20

KeriH onapablH 13MONornanblk afaanbiH xxaHe Gakbinay
TOObI peTiHae KopoHaBupycneH aybipmaraH 10 CTygeHTTi
Tangagbl. 3epTTeyre KaTbiCyliblnapablH, Kackl 17-geH
19 >xac apanbifbiHga, opTawa xacbkl 18,37 + 0,44 xacTbl
Kypagbl, Oyn >xannbl TONTbIH KOpCeTKILUTepiHe CcalKkec
kengi. CtyaeHTtTepain, kenwiniri 37 (77%) otbacbiHaa, an
23% — bl xaTakxaHaga (11 agam) Typabl, ®NTKEHi onap
KasakcTaHHblH, Gacka obnbicTapblHaH kenreH. 3epTreyre
KaTbiCylblnapablH eHbekke KabineTTiniriHe LwekTeynep
bonfaH oK. 3epTTenywinepaid kenuwiniri 30 cTyAeHT
(62,5%) oH konabl 6onabl.

HOTUXEIEP XXOHE TAJKbIJNIAY

KopoHaBupyC XYPEKTiH, ©KNeHiH, MuablH, BGYNpeKTiH,
KaHTaMblpnapblHbIH, X8He afdaMHblH 6acka ga emipnik
Xymnenepi MeH af3anapblHbiH ayblp 3apAanTapbiH Ty4bIpybI
MYMKiH. ©4eTTe, ackblHynap aypyablH ayblp TYPiHEH KeniH
Jamubl, Bipak >XeHin TypiHeH keniH e nampa 6Gonybl
MyMKiH. CoHbiMeH, ¥ menimeTTepi 6oMbiHLIA, caybIfbin
KeTKeH apbip OHbIHLIbI aJaM KOPOHaBUPYCTbIH, CakTarfaH
Benrinepi Typansl xabapnangpl.

KopoHaBupyCcTaH KeniHri eH ken TapanfaH ackblHynap-
WaplwayablH Kofapblnaybl, €HTIry, keyoe anmarblHAafbl
aybIpCblHy, MICTiH >ofanybl, 6ac aypybl xaHe T.6.
KOBMATEH KeWiHri cangapiblH, ayblpribifbl MEH Y3aKTbIfbl
KOPOHaBUPYCTbIH, ayblpnblfbiHa 6arnaHbICTbl. [laHgemus

KesiHOe  KOPOHOBUPYCTbIK  WH(pekuusHblH  Genrinepi
1-cypeTTe kepceTinreH.
CtypeHTTepablH  kenwiniringe  (86,4%)  Covid

WH(pEKLMACBIHBIH aikbiH 6enrinepi 6arikanabl, COHObIKTaH
GapnblK KNMHMKanblk 6enrinep aHbikTangbl. bipak 95,5%-
0a KyKTbipFaHOap aypyxaHafa XaTkbl3bllIMaraH >XaHe
NMHEBMOHMS AMarHo3bl KOMbIMaraH (2 cyper).

CraumnoHapnbik xarganga COVID-19 6enrinepi 6ap
TekcepinreHgepre 9,1% >xarganga MexaHukanblK Xengety
Xyprisingi (3 cyper).

Ctypenttepaid 40,9%-kebi KOPOHOBUPYCTbIK MHGEK-
LMSIHbIH KenTereH KnuHukanslk 6enrinepi 6onabl Mbicansl,
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Cizre NHEBMOHWE AMBMHO3b KORBLAAE Ma?
22 mayan

@ ua

2 cypeT — 3epTTenrenHgepaeri NTHEBMOHUSHbI aHbIKTay

KyHOSMIKTI #yMBIC #acayaa KHeIHABIE TyObIDaTolH afk-
Konda ancisaix balkkangb ma?
22 wayan

L Lk
@ O,

4 cypetr — Comatukanblk KepiHicTepae ask-korngapablih
arnci3firiHiH aHbIkTanFaH 6enrinepi

6ac aypybl (40,9%) xxaHe 36,4%-Aa AdM ce3yaiH XoFanybl
©ongpl, coHbiMeH kaTap 18,2%-aa ecte caktay MeH 3eMiH-
HiH TeMeHAeyi aHblKTanapl.

Kosranbic ©enceHainiriHii Typakcbi3abifbl xoHe 6ac
anHanybl 22,7%-ga 6avkangpl, ykcac ctaTucTuKanblK Kep-
ceTKilTep Kongap MeH asdkTapgarbl ancipey neH xanmnbl
anci3aik Te kepiHai (22,7% — «na» xaHe 77,3% — «KOK»),
aepekrtep 4- cypeTTe KepceTinreH.

XKypriginreH 3epTTeyde MuAblH, HEWpPOHAbIK Makpo-
XeninepiHiH  yHKUuMoHanablk Kanta Kypblly 6enrinepi
aHblKTayfa keHe KanmnblHa KenTipy (peKkoHBanecueHuust)
KeseHiHOe afjamHblH geHe GewimaenyiH Gakpinayra mMym-
KiHOiKk 6epeTiH anekTposHuedanorpadusnbik M1UKpocTaT-
Tapdbl Tangay HeridiHge KOrHUTMBTI Oy3blnynapabl 3epT-
TeyadiH nepcnekTBanbIK AMarHocTukanblk afictemMeci icke
acblpbinabl.

Oemek, HenpoM3nonornanbslk 3epTreyrnep KopoHa-
BUPYCTbIK MHMEKUNAMEH ayblpaTblH HaykacTapga Kblp-
ThICTbIK KypbinbiMaapablH 61oanekTpnik OenceHainirinae
OHbIH ayblpnblfbiHa KapamMacTaH HaKTbl XaHe cokanbabl
e3repicTepiH »XOKTbIFbIH pacTagbl.

XKyiike TiHiHe Tikenen eHy xongapblHbiH 6onybiHa Ka-
pamactaH, COVID-19 acepi xylike x)acyLlanapblHbiH ¢o-
KanbAbl AECTPYKUMSCBIHCBI3 Anddy3nsnblk npouecTep-
MeH cunattanagbl, Oyn opTypni HenponcuUxonornsanbik
cuHOpomaapFa Calkec KemneTiH MuablH buoanekTpnik 6en-
CeHAiNIriHiH, Xannbl earepicTepiMeH Oipre Xypyi MYMKiH.
MyHOan «kannbl uepebpanbibl» e3repictepai 06bekTuB-
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3 cypet — COVID-19 6enrinepi 6ap TekcepinreHaepre
OKMEeHi XacaHabl XXengeTyai Xyprisy

TeHgipy OipHelle Gacka saicTemenik Tacingepai konaaHy-
Obl Tanan eteni. 30l manimeTTepi GonbliHWAa nonMMopd-
Tbl Aenbta 6enceHainiri Tipkeneni, oHbIH asicbiHAa MeTa-
6onunamaik dysbinynapabiH buomapkepi 6onkbin caHanaTtbIH
dpoHTanbabl apanblk Oensra 6encenainiri bankangpl [2].
3epTTenreHaepaid GapnbiFbiHga OHAbIK kasda amnnu-
Tygacbl TOMEHAEreH oK, anunentudopmabl rpadgoane-
MEHTTEP MEH KaTepni ynrinep TipKenreH »ok.

CoHbIMeH, eki »apTbl lWapga 3epTrenreHaepdid 1
ToObIHOA anbda bipFafbl Tipkenedi. AMNnuUTygachkl: con
xakTa 30 MkB gewiH (oH akTa 66 MkB gewiH) makcumangel,
corn>xakrta 17 MkB (oH xakTa 32 MkB) opTawa. [JOMUHaHTTbI
xuinik: 10,2 Ty. Anbda biprak wyrge (O1A1, O2A2)
anMakTapbiHga 6acbiM. Anbga bipFafblHbIH KapThillap
aparnblk acummeTpusicbl: amnnuTygacel GorbiHwa 46%.
Eki »xapTbl wapgbliH ycTiHge 14-200y Xuinikteri TemeH
XWiNikTi 6eTa-bipFak 6ap, amnnutygackl con xakra 14mkB
eniH (oH xakTa 22mkB genin) (5 cyperT).

Exi »xapTbl wapablH, ycTiHge 20-35 My xuinikteri xorfa-
pbl XWinikTi 6eTa-biprak 6ap, amnnuTygackl con xakra 15
MKB-ka geviH (oH xakta 19 mkB-ka geniH). beta biprafbl
opTaHfbl caman-T3A1 con xakta xoHe wynge-O2A2 oH
)KakTa 3epTTenreHaep 2 TonTa eki xapTblapAblH YCTiHOe
anba bipfak Tipkengi. AMnnuTygachl: con xakra 57 MkB
OeliH (oH xakTa 41 M MKB A€NiH) MakcMMarngbl, COM XakTa
23 m kB (oH xakTa 20 MkB) opTaLua.

JoMmuHaHTTbl xuinik: 9,8 Iy, Anbda bipFaK LWyn-
ne-O1A1 con xakra »xoHe opTanbik-C4A2 oH XakTa.
Anbda blpFafblHbIH XapThillap aparnblk acMMMETPUSICHI:
amnnutygackl 6onbiHwa 46%. Eki xapTbl WapablH, YCTiH-
e con xakra 24 m kB-ka geniHri amnnutygacel 14-20 Iy
TOMEH XMinikTi beTa-bipFak 6ankanfaH (oH »akra 21 mMkB-
ka gewiH). Eki xapTtblwapablH, ycTiHge >xuiniri 20-35 Iy
XKOFapbl XMWinikTi 6eTa-bipraK GavkanfaH, amnnuTyaachl
con xakta 41 m kB-ka gewiH (oH >akta 38 m KB-ka aeiH).
Beta putmparbl opTa yakbiTwa-(T3A1, T4A2) ceimpgapaa
OacbiMabl 6onabl.

Eki »apTbl wapabliH ycTiHge [ensta gnanasoHblHbIH
Oastly TonkbliHAapbl angblHFbl XafbliHOa kepiHedi Fp1A1
(72 m kB) con akTa keHe angplHfbl MaHganga - Fp2A2
(113 mkB) Tipkeme. Con xak xapThilap yCTiHAE anablHfbl-
bpoHTanbAbl XapTbl Wapga TeTa AvanasoHbiHblH Gasty
TonkbiHAapbl kepiHedi Fp1A1 (51 m kB) kopFacbiH 6-cypeTTe
KepCeTifnreH.
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5 cypet — CtyneHTTepain 1 TobbiHaaFb! aneKTpoaHue-canorpadms HaTuxenepi

6 cypet — CTyneHTTepaiH 2 TobbiHAaFbl aneKkTpoaHuedanorpadusa HaTuxXenepi

O3l-ge doHabik GenceHainik TeTa blpFaFbIMEH YCbl-
HbInFaH, eTe xwi Tipkeneqi (10 cekyHaTa 1-4eH Xui.) MMMUKa-
NbIK GYNWBIKETTEPAIH XXoHe anablHFbl iLL kKaOblpFacbiHbIH OyIi-
LULIKETTEPIHIH, MWUOKIOHUSAIBIK KUbIPbITYbIMEH CUHXPOHAbI
NONUCNNKTEPAIH, XannbifaHFaH paspsarapbl. Bupyc mypbiH
ongapblHAarbl xaHe Ace-2 peuenToprapbl 6ap 6acka TiH-
aepperi vic cesy anuTenuini apkbinbl MUFa eHyi MyMKiH JereH
fbomkam Gap, Gipak ocCbl yakbITKa AeviH NMKBOP Tarngaybl
SARS-CoV-2 PHK Ti36eriHiH, 60nybiH aHbIkTaFraH 6ormkamMapl
3HUedanunTke KaTbICTbl XKanfbi3 Xafaar FaHa oenrini.

MeduuyuHa u skonoeusi, 2025, 2

[lereHmeH, oapeTTeri  anekTpoaHuedanorpadpus
JeHreviHoe Oe Henpoduanonoruanbslk 3eptrey uan-
KanblK >XOHe MCUXO3MOLUMOHanabl XXyKkTemenepi ykcac
cay afjampapMeH canbicTbipfaHada muablH 6Gunoanek-
Tpnik 6enceHainiridiy cunarttamanapbiHga Genrini 6ip
esrepicTepai aHbikTa angbl. Onap mMu KypbinbiMaapbl-
HblH G1Mo3aneKTpnik 6encenainiriHiH oM dy3nanbIK KoHe
cneunduKanblk €emec e3repictepimMeH cunartTangbl,
Xblngam dopmanapabiH, 6ackim 60onybl XeHe bipFakTap-
OblH KanbINTbl KEHICTIKTIKTE TapanyblHblH, 6y3binybl, Oyn
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OipkaTap aBTopnapAblH MiKipiHWe, >Xeke HeWpoHOblK
xeninepaiH GipneckeH XyMbICbIHbIH CaIKecci3airiH Kep-
cetTi [10, 11].

KOPbITbIHObI

Ocbl doHpa I3M-mukpoxasbanapabl Tangay oagi-
cTemeci OeTa-TonkblHOApP [AuanasoHblHOafbl  MUAbIH
OnoanekTpnik 6encenainirivi4 xannbl  Anddy3nanbik
esrepicTepi WeHbepiHae FaHa KYHAEMIKTI aNeKTpo3HLe-
danorpammaga TipkenreH muablH OuoanekTpnik 6en-
CeHAiNiriHiH e3repicTepiHiH HaKTbl XX8He caHAblK cunart-
TamanapblH aHblKTayFa MYMKiHOIK ©epeTiH eH aWnKblH
G6onbin  weikTbl. KoBMATIH ayblprbifblHA KapamacTaH,
MUObIH HENPOHAbIK MaKpo-XeninepiHiH, dyHKUMoHangbl
KamTa Kypbifybl OpraHuW3MHiH e3iHe ToH OenimaenyiH
Gakblnayfa MyMKiHZiK OepeTiH AuHamukanblK e3srepi-
cTepMeH cunattangbl [13, 14]. Bipak, koBuAaTi 6actaH
eTKepreHaepAaiH arkbiH opmMacbiMeH canbiCTbipFaHaa
opTawa pJspexeneri CTyoeHTTepaiH Mmu OenceHginiri
MUKpoxasbanapablH O3 -HiH 1-wWi xaHe 4-WWi CbiHbINTa-
PbIHbIH Y3aKThIFbIHBIH alKblH ©3repyiMeH cunartTangsl,
Oyn KNMHWKanbIK TYPAE XaHa aknapaTTbl kabbingayabiH
Oy3bINybIMEH XaHe wWeLim kabbingayaarbl KMbIHAbIKTAP-
MEH KepiHAi.

KyprisinreH 3epTTey keneci TyXblpbiMaapFa Komn XeT-
Ki3ai:

1. KopoHaBunpycTbiK MHEKLMSIHBIH, XKeHiN TypiH 6acTaH
©TKepreH XeHe peKOoHBanecLeHUMsifaH KeniH oKy ic-ape-
KETiIHE oOparnfaH CTyOeHTTepAe [AWarHOCTMKAaHbIH, HaKTbl
KITMHUKanbIK KpUTEPUNIIEPI XKOK XKarinbl aCTEHNANbIK KOPiHi-
CTep WeHbepiHae KOBUATEH KEWiHM cuHapoMabl KanbinTa-
CTbIpaTblH CyOBLEKTUBTI CUMMNTOMAAP faHa eMeC, COHbIMEH
katap MuablH O6uoanekTpnik Gencenainirinae o6bLEKTUBTI
esrepicTtep bap.

2. AIiKbIH KepiHicTepi bap HaykacTapga xannbel O3l cu-
narTamanapblHblH KannbiHa Kenyi y3ak yakblT 6owbl (KeM
gereHge antbl an) 6ankanagbl XXaHe «MNOCTKOBWUA CUHOPO-
MbI» Kamnnbl TEPMUHIMEH OipiKTipinreH annbl MW Ouc-
YHKLMANAPbIHbIH, HETi3i 00Mybl MYMKIH.

3. Covid xarganbiHga cumnToMaapablH 8pTypni aybip-
nbifbl 6ap cTygeHTTepae 6i3 NAUNEHTTIH «8reyMeTTiK Map-
TebeCiH» KanmnblHa KenTipyre MyMKiHA K 6epeTiH «KOMMNeH-
caTopnblk» Aen TyciHaipyre 6onaTtblH e3repicTepAi aHbIKTa-
Oblk, Bipak CoHbIMeH bipre kanmnbiHa KenTipydiH 5-wi an-
bIHbIH COHbIHa Kapani OipTiHgen perpeccusira yliblparaH
GipkaTap cyObeKTMBTI kepiHiCTepAiH cakTanybl Garikanapl.
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ELECTROENCEPHALOGRAPHIC BRAIN CHANGES IN STUDENTS WHO HAVE SUFFERED A CORONAVIRUS

INFECTION OF VARYING SEVERITY
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Introduction. The new coronavirus infection (COVID-19), which led to the development of a global pandemic in 2020,
is characterized not only by a high risk of pneumonia and multiple organ failure, but also by manifestations of the central
nervous system (CNS). The relevance of the article is due to the lack of research and the high frequency of damage to

the circulatory system in the brain.

Aim. To study the parameters of electroencephalography in the post—cortical period according to the reactions of the
cerebral vessels of students, depending on the severity of the disease.
Materials and methods. At the 1% stage of the study, a questionnaire dynamic examination of 48 students of the 1s-2

year of the medical university of the specialty «General Medicine» was conducted and their physiological state after the
coronavirus infection and 10 students who were not sick with coronavirus as a control group were analyzed. The age of
the study participants ranged from 17 to 19 years, the average age was 18.37+0.44 years, which generally corresponded
to the indicators of the main group. The majority of students 37 (77%) lived in a family, and 23% in a dormitory (11
people), as they came from other regions of Kazakhstan. There were no disability limitations in the study participants.
The majority of the 30 students tested (62.5%) were right-handed.

Results and discussion. The method of analyzing EEG microstates turned out to be the most indicative, which
allowed us to identify specific and quantitative characteristics of changes in the bioelectric activity of the brain, recorded
on a routine electroencephalogram only within the framework of general diffuse changes in the bioelectric activity of the
brain in the beta activity range. The functional restructuring of the neuronal macro-networks of the brain, regardless of
the severity of COVID, was characterized by dynamic changes that make it possible to trace the characteristic adaptation
of the organism. However, the brain activity of students with a moderate degree compared with the pronounced form of
COVID was characterized by more pronounced changes in the duration of the 1%t and 4" grades of EEG microstates,
which was clinically manifested by impaired perception of new information and difficulties in decision-making.
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Conclusion. Adaptive reactions of hypotonic-type cerebral vessels with gender differences were revealed: in students,
we identified changes that can be interpreted as «compensatory», allowing the examined to restore their «social status»,
but at the same time maintain a number of subjective manifestations that gradually regressed by the end of the 5th month
of recovery. The results can be used by medical professionals and physiologists.

Key words: coronavirus infection; electroencephalography; electroencephalographic micro-needles and conditions;
recovery; brain activity; central nervous system
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KOPOHABWUPYCHYIO UHOEKLMUIO PA3IMYHOWU CTENEHU TAXECTU
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(100008, Pecnybnuka KasaxctaH, r. KaparaHga, yn. Forons, 40; e-mail: Chergizova@gmu.kz

BegedeHue. Hoas kopoHaBupycHas uHdekums (COVID-19), koTopas npvBena K pa3BuMTUO MUPOBONM NaHAEMUM B
2020 ropny, xapakTepu3yeTcsl He TOMNbKO BbICOKMM PUCKOM PasBUTWUS MHEBMOHUW U MOMMOPraHHOW HEAOCTaTOYHOCTH,
HO M MPOSABNEHUAMU LieHTpanbHon HepBHoW cuctembl (LIHC). AkTyanbHOCTb cTaTbn 00ycrioBneHa HegoCTaTOMHOCTBIO
MNCCNegoBaHNUA M BbICOKOW YaCTOTOM NMOPaXXeHWUsi CUCTEMbI KPOBOOOpPALLLEHUS B FONTOBHOM MO3re.

Llenb. N13yyeHne nokasaTtenen anekTpoaHuedanorpaduy B NOCTKOBUAHOM NEPUOAE MO peakLmsiM COCYL0B rofIOBHOIO
Mo3ra CTyJEHTOB B 3aBUCUMOCTM OT CTEMNEHM BblPaXEHHOCTW NepeHeceHHoro 3abonesaHus.

Mamepuanbl u memodbi. Ha 1 atane wccnegoBaHus MPOBEOEHO aHKETHOe AMHamudeckoe obcrnepoBaHue 48
CTYOEHTOB 1-2 Kypca MeOWUMHCKOro yHuBepcuTeTa cneumanbHocTn «O6was meguumMHa» M npoaHanua3npoBanm mx
PU3MONOrNYeCcKoe COCTOSHUS MOCHE NEePEHECEHHON KOPOHOBUPYCHOM MHekumn 1 10 He BoneBLUMX KOPOHaBUPYCOM
CTYOEHTOB B Ka4eCTBE KOHTPOSMbHON rpynnbl. Bo3pacT yyacTHUKOB nccnegosanuns Bapbuposan ot 17 go 19 ner, cpeaHui
BospacTt coctaBun 18,37+0,44 r., 4To B UENOM COOTBETCTBOBAIIO MNokasaTensM OCHOBHOW rpynnbl. BonblIMHCTBO
ctygeHToB 37 (77%) npoxuBanu B cembe, a 23% B obLexnTnm (11 4enoBsek), Tak Kak ABNAIMCb NpUbbIBLUMMMN U3 APYTUX
obnacrten KasaxctaHa. OrpaHuyeHns TpygoCnoCOOHOCTU Yy YHACTHUKOB MCCIEA0OBaHUA OTCYyTCTBOBaNM. bonbLUnHCTBO
ncnbitTyembix 30 cTyaeHToB (62,5%)6bnn npaswamu.

Pesynbsmamel u obcyxdeHue. Metognka aHanmsa O3 -MMKPOCOCTOSHWMIA OKasanacb Haubonee nokasaTenbHOW,
NMO3BOMMBLUEN BbIAENUTE CNEUMUYECKNE U  KONMMYECTBEHHbIE XapaKTEPUCTUKN W3MEHEHWUA OUOo3neKkTpuyecKkomn
aKTMBHOCTM MO3ra, perncrpyMpyemblie Ha PYTMHHOW 3reKTpoaHuedanorpaMme TOMbKO B pamkax obwwmx anddy3Hbix
N3MEHEHUA OVO3NEKTPUYECKON aKTMBHOCTM MO3ra B AuanasoHe OeTa-akTMBHOCTU. PyHKUMOHanNbHasa nepecTponka
HelpoHarbHbIX MakpOCETel rOfIOBHOMO MO3ra, HE3aBUCUMO OT CTEMNEHU BbIPaXXEHHOCTM KOBMAA XapakTepu3oBanach
OVNHAMUYECKUMUN U3MEHEHMAMU, MO3BOMSAKLMMW NPOCNEANTb XapakKTepHYK agantauuto opraHuama. Ho, moarosas
aKTUBHOCTb Yy CTYAEHTOB C YMEPEHHOW CTEMNEHbID MO CPABHEHMIO C BbIPAXEHHOW (HOPMOM MNEPEHECLUUX KOBUZA
xapakTtepusoBanacb 6onee BblpaXXeHHbIMU N3MEHEHUSIMU NPOJOIKMUTENBHOCTM 1 1 4 knaccoB O3 MMKPOCOCTOSHUNA,
YTO KITMHUYECKM NPOSIBISANIOCh HAPYLLUEHNEM BOCNPUATUS HOBOW MHCpOpMaLUn 1 3aTpygHEHUSMW B NMPUHATUAM PELLEHNS.

Bbigodbl. BbisiBneHbl afanTUBHbIE peakuuMy COCYAOB TOFIOBHOMO MO3ra MMOTOHWYECKOrO TWMa C FeHOepHbIMU
pasnuuMaMK: 'y CTYOEHTOB BbISBUNMM W3MEHEHWS, KOTOPbIE MOXHO WHTEPNPETUPOBATb KaK «KOMMEHCATOPHbIEY,
nosBsornstoLme 06crnegoBaHHbIM BOCCTAHOBUTL CBOW «COLMANbHbIN CTaTyCy», HO NPY 3TOM COXPaHSITb Psif CyObEKTUBHbIX
NPOSIBMEHUIA, KOTOPblE MOCTEMNEHHO PErpeccMpoBanu K KOHUY 5 mecsiua Bbi3AopoBreHus. Pesynbtatel MoryT 6biTb
MCMNOMb30BaHbl MEANLMHCKMY paboTHUKaMK 1 pruanonoramu.

Knrouessie criosa: kKopoHaBMpycHas HAEKLMS; anekTpoaHLedanorpadus; anekTpoaHuedanorpadunyeckme M1MKpo-
UMbl U COCTOSIHWS; BOCCTAHOBIIEHME; MO3roBasi akTUBHOCTb; LieHTpalibHas HepBHas cuctema
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Llenb. OueHnTb 3 EKTMBHOCTL TenepeadunmTaumm ¢ ncnosnb3oBaHmeM nnatdopmsl Inventivo n MobunbHOro npu-
noxeHuns MedQuest nocne aHZONPOTE3MPOBaHNS Ta30be4pEeHHOro CycTaBa B CpaBHEHUM C TPaAMLMOHHON peabunuta-
umnen.

Mamepuarnbi u MmemoOdsi. [NpoBeeHO NPOCNEKTUBHOE CPaBHUTENBHOE MUCCrefoBaHue ¢ yyactnem 50 naumeHToB,
nepeHecLUMX NepPBUYHOE TOTarnbHOE 3HAONPOTE3MpPOBaHNe TazobegpeHHOro cyctasa. [auneHTsl 6bin paHgoMU3NPO-
BaHbl B [BE IPyNMbl: 3KCNEPUMEHTAnbHy (N=25, TenepeabunuTaums) n KOHTpPonbHy (N=25, ctaHgapTHas peabunu-
Tauus). OueHka NpoBoaunacb C UCNonb3oBaHMeM onpocHukoB SF-12, nHaekca baprtena, wkansl MRC, Bu3yansHon
aHanoroBou LWkanbl 60nu, Wwkanbel CyObEKTUBHON OLIEHKM OFPaHUYEHNsT ABVXKEHUN 60N U FOHNOMETPUN.

Pesynsmamel u 0bcyx0eHue. DKCNepuMeHTanbHas rpynna npogeMoHCTpupoBana CTaTMCTUYECKM 3HaYNMOoe yryy-
LLIEHME MO CPaBHEHUIO C KOHTPOSIBHOW IPyNMoN B NokasaTensix kadecTsa )usHu (SF-12), MHTEHCMBHOCTM BONEBOro CUH-
apoma (BAL) n mbiweyHon cunbl (MRC) (p < 0,05). Micnonb3oBaHune MedQuest cokpaTuno BpeMsi aHKETUPOBaHUS B
cpegHeM Ha 16 MUHYT M YMEHbLUMITO UCNoMb30BaHue BymaxHbix HocuTernen Ha 70%. Vicnonb3oBaHne NCKyCCTBEHHOTO
MHTENneKTa no3Bonuro ncnonb3oBaTk bonbluee konnvyectso MK® kogos.

Bbigo0bi. Tenepeabunutauns c ucnonb3oBaHveM nnatdopmbl Inventivo n npunoxenuns MedQuest nokasana 6onee
BbICOKYH 3(pEKTUBHOCTb MO CPaBHEHWUIO C TPAAMLMOHHON peabunuTaumen nocrne aHAoNpoTe3MPOBaHNS TazobeapeH-
Horo cyctaBa. LindpoBble TexHonornn ontMMmanpoBanu npowecc cbopa n ob6paboTku KMMHUYECKUX OaHHbIX, OTKPbIB
HOBble BO3MOXXHOCTW OIS UCMONb30BaHUSA NCKYCCTBEHHOIO MHTENMekTa B peabunutauun. MaccoBoe BHeapeHue Terne-
peabunuTaumm MOXET NOBbICUTb AOCTYMHOCTb M KQYECTBO MEAMLMHCKOM NOMOLLM, OCOBEHHO B OTAANEHHbIX paioHax.

Knrouessie criosa: TenepeabvnuTaums; ToTanbHoe 9HA0NPOTE3NPOBaHMe Ta3obedpeHHOro cycTaBa; peabunurauus;
JIOK; gucraHumoHHoe KoHCynbsTUpoBaHme

BBEOEHUE

B KasaxcTtaHe HabntogaeTcst yCTOMUMBBLIA POCT vMcna
onepauun no 3HAONPOTE3VMPOBAHUIO KPYMHbIX CYCTaBOB,
KOTOpOE B HacCTosilLiee BpeMsl COCTaBrisieT okorno 65% ot
obuiero konuyecTBa onepauun Ha cyctasbl [1, 2]. Tpo-
rHO3UpyeTCs JarnbHenwee yBenmyeHre 3Toro nokasarens
B CBSI3M C AeMOrpadpnyecknMn M3MeHEHUAMN 1 yBenu4e-
HUEM NPOAOIHKUTENBHOCTYM XM3HU HaceneHnus. C 2014 no
2024 r. YACNEeHHOCTb HaceneHus yBenuuunocb Ha 6onee
2,8 MIH. YenoBek, a NPOAOIPKUTENbHOCTb YBENMYMIach C
71,44 po 75,09 nert [5].

HecmoTpsi Ha pasBuTMe CUCTEMbI 3APaBOOXPAHEHUS U
paclimpeHe cetn peabunmutauuoHHbIX LEHTPOB, COXpa-
HAeTcst npobrnema JOCTYMHOCTM KayeCTBEHHOW peabunu-
TALUMOHHOM MOMOLUM O5S KUTENEN CENbCKOW MECTHOCTU.
Bornee 37% nogen XunByT B CENbCKON MECTHOCTHU [6].

MeduuyuHa u skonoeusi, 2025, 2

Tenepeabunutauus, kaKk u TpaguMUMOHHbIE METOAPI,
TpebyeT TLwaTenbHOro MOHMTOPUHIA U OLEHKN 3ddeKTuB-
HOCTM Ha BCex dTanax BOCCTaHOBMTENbHOrO npouecca. B
CB131 C 3TUM BO3HMKaeT HEOBXOAMMOCTb He TONbKO B pas-
paboTke apPeKTUBHLIX METOAUK OUCTAHUWNOHHOW peabu-
nMTaumn, HO N B CO34aHUN MHHOBALMOHHbBIX MHCTPYMEHTOB
015 OLEHKN UX pe3ynbTaTUBHOCTMY.

BHegpeHne MOBUNBHBIX MPUITOXKEHWI B KITMHUYECKYIO
npakTuKy npegcTaBnsgeT cobon NepcrneKkTMBHOE Hamnpas-
neHve Ansa peweHus 3Tux 3agad [7]. Takne npunoxeHuna
MOryT 06ecnevmTb HeNpepbIBHbIV KOHTPOMb 32 XO4O0M pea-
GunuTaummn, NpegocTaBnATb NauMeHTamM NnepcoHanmanpo-
BaHHble NpOrpamMmbl yNpaKHEHUIN 1 NO3BONATb crieumanu-
CTam OUCTaHLMOHHO KOPPEKTMPOBaTh NleyebHbIv npoLecc.

YuntbiBass pacTyllytd [OCTYMHOCTb WHTEPHETa MU
CMapTOHOB Cpeau HacereHus, WCnonb3oBaHue Mo-
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OUNbHBIX MPUIOXEHUN ANs TenepeadunuMTauMm MOXeT
3HAYMTENBHO MOBBLICUTb KA4eCTBO M OOCTYMHOCTb Megu-
LMHCKOW MOMOLLM, OCODEHHO AN NauMEeHTOB MOCIE 3H-
OOMpPOTE3MPOBAHMS KPYMHbIX CYCTaBOB, MPOXMBAOLLMX B
OTAaneHHbIX paroHax Un MMEKLWNX OrpaHNYEHHY MO-
OunbHoCTb [4].

BakHbIM acnekTom pa3paboTku Takux NPUNOXKEHUN AB-
nseTcs HTerpaumsa yHKLUMIN NCKYCCTBEHHOIO MHTENEKTA
1 MaLUUHHOIO 0By4YeHunst 4ns aHanuaa gaHHbIX O BbINOSHe-
HUM yNpaKHEHWUI, YTO NO3BONMT BGonee TOYHO OUEeHMBATb
nporpecc nauMeHTa U CBOEBPEMEHHO BHOCUTb KOPPEKTU-
Bbl B Nporpammy peabunutauumn. Kpome Toro, BknoyeHne
3MEMEHTOB reiMMdmKaLm MOXeT NOBbICUTbL MOTUBALMIO
NaLMeHTOB K PEerynspHOMY BbIMOIHEHUIO YMNPaXXHEHUI U
cobnogeHnto pekomeHgauun spadal3].

Takum obpasom, paspaboTka M BHegpeHne MobuIb-
HbIX MPUMOXEHWA Ona Tenepeabunutaumn c yHKUMEN
KOHTPONS BbINOMHEHUST YIPaXXHEHUI NpeacTaBnsaeT cobow
aKkTyarnbHOe 1 NepPCneKTUBHOE HarnpaBrieHne B COBPEMEH-
HOM MeauuMHe, CnocoBHOe 3HAYMTENbHO YNy4YlnUTb pe-
3ynbraThl NOCMEe 3HOOMPOTE3MPOBAHNS U MOBLICUTL Kade-
CTBO XM3HW MAUNEHTOB.

Lenb paboTbl — oueHUTb 3O PEKTUBHOCTL Tenepea-
ounutaummn c ucnonb3oBaHmem nnardopmel Inventivo ans
HasHa4yeHus1 peabunUTaunoOHHbIX YMPaXXHEHUN C CEHCOp-
HOro KOHTPONEeM 1 OUKCaLMI OBWKEHNN, a TaKkKke Mobunb-
HOro MPUITOXEHUA ONA aHkeTupoBaHua MedQuest, nocne
3HAONPOTE3MPOBAHNS Ta3obeapeHHOro CycTaBOB B CpaB-
HEHUW C TPagMLUNOHHON peabunutaumnen.

MATEPUAIbI U METOAbI

[MpoBeOoeHO NPOCMNEKTUBHOE CpaBHUTENbHOE Wcche-
noBaHue. Noa HabnogeHem Haxogunuck 50 nauneHToB,
nepeHecLUnX NepBMYHOE ToTanbHOE 3HAONPOTE3MPOBAHNE
TazobenpeHHoro cyctasa B TOO «Green Clinic» (r. Acta-
Ha) B nepuog ¢ 01.02.2024 no 31.07.2024. Kputepusimm
BKITHOYEHUs1 Obinn Bo3pacT 18-75 neT, oTcyTCcTBUE TSHKENbIX
CconyTCTBYOLWMNX 3aboneBaHnin, KPUTEPUAMU UCKITHOYEHMS
- PEBU3MOHHOE 9HAONPOTE3UPOBAHNE, KOTHUTUBHBIE Hapy-
LLIEHWs1, OTCYTCTBME JOCTYNa K ANIEKTPOHHbIM YCTPONCTBAM
UINN NHTEPHETY, NepenoMbl 6epeHHON KOCTU.

Bce naumeHTbl 6binv pasgeneHsl Ha 2 rpynnel. B akc-
NepUMEHTanbHON rpynne nauueHTbl (N=25) npoxogunu
peabunuTtaumio ¢ NPUMEHEHUEM TENEMEOULMHCKUX Tex-
Hororun. B KOHTponbHOW rpynne peabunuraumsi naumeH-
TOB (N=25): ocywlecTBnsinacb No ctaHg4apTHOM cxeme 0e3
MCnonb30BaHus TenemMeanumHbl. na pacnpegeneHus na-
LUMEHTOB B rpynmnbl Obinia npumMeHeHa npocTasi paHaoMu3a-
umst. Mpynnbl ObIM CXOXKM NO BO3pacTy, NOMy U TUMy 3HOO-
npoteanpoBaHus (p>0.05). OT Bcex y4acTHUKOB uUccneno-
BaHWs BbINO NoNy4YeHO NHAOPMMPOBAHHOE cornacue.

MauneHTbl 3KCMEepUMEHTANbHOM Tpynnbl  Nonyyanu
CTaHOAPTHbBIA KOMMIEKC peabunmMTauMOoHHbBIX Meponpusi-
TUI, AONOMHEHHbIN NHAMBUAYaNM3MPOBaHHbLIMI Nporpam-
MaMu yrpaxkHeHun Yyepes nnatgopmy Inventivo ¢ BO3MOX-
HOCTbIO TEMNEKOHCYNbTaUU cneynanncra-peabunuronora.
OueHka adhpeKTMBHOCTM NpoBOaunachk B AUHaMuKe C 1c-
NONb30BaHUEM MHTErPUPOBaHHLIX B Inventivo MeTodoB, a
TakKke MoCcpeacTBOM aHKETUPOBaHUSA Yepe3 MpuroXeHue
MedQuest ¢ NpUMEHEHNEM WUCKYCCTBEHHOIO WMHTENseKTa
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Gemini ot Google pns onpegeneHus koga no MexagyHa-
poaHon knaccudvkaumm dyHkumMoHnpoBaHus (MK®) ¢ co-
oTBEeTCTBYOLWUM onpegenutenem. KoHTponbHast rpynna
nornyyana TONbKO CTaHAAPTHbIA KOMMMEKC peabunurauu-
OHHbIX MEPOMPUATUIA.

TenepeabunutaunoHHbIE YNPaXXHEHWUST BbINOMHANNCH
naumMeHTaMum CaMOCTOSITENbHO MOCIE MHCTPYKTaxa, Tpex-
KpaTHO B TeveHne aHa. OueHka pe3ynsraTtoB NpoBoaunach
Kaxkable 3 CyT, Ha OCHOBaHMM 4Yero KOpPEeKTMpOBauUChb
BUAbl N MIHTEHCUMBHOCTb YNPaXXHEHWIA.

CTaHOapTHbIA KOMMNIEKC peabunmTaumMoHHbBIX Mepo-
nNpuaTUIA BKIoYan B cebs akTuBu3auuMio nauueHTta B na-
nate B 1 cyT, MexaHoTepanuio Ta3obedpeHHOro cycraea
Ha annaparte Ons HenpepbIBHOW MacCMBHOW pa3paboTku
CyCTaBOB CO 2 cyT, hmanoTepanuo (nasepo- U MarHuTo-
Tepanus), Ne4edHyo hr3KynsTYpY U TPEHNPOBKY XOOb0bI
Mo NnecTHuLEe B peabunuTtaumMoHHOM oTAeneHun ¢ 4 cyT no-
cne onepauun, 3aHSATUSA Ha BENOTPeHaxepe ¢ 7 cyT nocne
onepauun, ynpaxHeHus Ha bymare ¢ 0ObSCHEHUSIMU U pU-
CyHKamu Ha 2 cyT nocne onepauun. Peabnnutaumsi o6emx
rpynn nauMeHTOB MPOXOAMIa B TedeHue 2 Hedenb nocrne
onepauum.

WHcTpymeHTamu oueHkn MedQuest nocnyxunum onpo-
cHuMK SF-12 (oueHka kayecTBa >xu3Hu), uHgekc bapte-
na (oueHka YHKUMOHANbLHONW HE3aBMCMMOCTH); LiKana
MRC (oueHKa MbILLEYHON CUMbl); UHCTPYMEHTaMU OLIEHKM
Inventivo — Bu3yanbHas aHanorosas wkana 6onu (10-6an-
nbHas), WKana cyObeKTMBHOM OLEHKN OrpaHnyeHus OBu-
xeHun (10-6annbHas), roHnomeTpusi (oueHka obbema
OBWDKEHWI B CcycTaBe).

B xope cratuctmnyeckoro aHanmsa 6binv MpUMEHEHbI
HenapameTpuyecknin U-kputepun MaHHa — YUTHM 1 na-
pameTpuyeckuii t-kputepun CTbiogeHTa npu HopMarb-
HOM pacnpefeneHun OaHHbIX. YPOBEHb CTaTUCTUYECKOM
3Ha4YMmMmocTn yctaHoBrieH npu p<0.05. AHanu3 nposefeH
C UCnonb3oBaHMEM MNporpamMmHoro obecnedyeHns SPSS
Bepcum 27.

PE3YINbTATbI U OBCYXXOEHUE

B pamkax npoBedeHHOro nccrnegoBaHns OCyLLeCTBS-
nacb CpaBHWTeNbHas OLeHKa ABYX MeTodonorvn peabu-
AMTaLMOHHOro Mpouecca: MHHOBAaLMOHHOIO noaxoaa C WH-
Terpauven TenemMeguuUMHCKMX TEXHOMOTUIA (3KCnepumeH-
TanbHas rpynna) u ctaHgapTHoro mMetoda ( KOHTpOrbHas
rpynna).

AHanu3 pesynbTatoB 9IKCMEPUMEHTanbHOW rpynnbl
(komMBMHaUMsA TenemeauUUHCKOW peabunutaumm 1 CTaH-
OapTHbIX peabunMTauMOHHbIX MEpPOMPUATUIA) Mnokasan
crnegytwoulee:

1. cTaTUcTM4eckn OOCTOBEPHYI pedykumio 6Goneso-
ro cMHApoma no BuayarbHo-aHanorosow wkane (BALL) n
yBenuyeHve mbliweyHon cunbl (MRC) oTHOCUMTENbHO MC-
XOOHbIX napameTpos (p < 0,05).

2. nokasartenu SF-12: dmsndecknii KOMNOHEHT 300pO0-
Bbsi — 15/20, NCUXNYECKNIA KOMMNOHEHT — 23/27, nHTerpanb-
HbI NokasaTenb — 38/47.

3. 3Ha4YMmoe NpeBanvpoBaHne Hag KOHTPOSIbHON rpyn-
nor Mo uHOuKatopam kadecTtBa >u3Hu (SF-12), uHTEH-
cuBHoCTK Bonesoro cuHgpoma (BALL) 1 MbiieyHow curbl
(MRC) (p < 0,05).
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4. CyWeCTBEHHYI MOMOXUTENbHYIO OWHAMUKY BCEX
nccrnegyembix NapameTpoB B CPABHEHWM C HayanbHbIMU
3HayeHuamu (p < 0,05).

AHanua pesynsTaToB KOHTPOSbHOWM rpynnbl (CTaHZapT-
Hble peabunuTaunoHHbIE MEepPONpUATUS) NPOLSEMOHCTPU-
poBarn:

1. pocToBepHOe yny4lleHne nokasatenen 06onesoro
cvHgpoma (BALL) n mbiwevHon cunel (MRC) B conocTas-
NeHnN ¢ UCxoaHbIMKU AaHHbIMK (p < 0,05).

2. nokasartenu SF-12: domanyeckmin KOMNOHEHT 300P0-
Bbsi — 12/20, NnCUXNUYECKMIn KOMNOHEHT — 19/27, nHterpans-
HbI Nokasatenb — 31/47.

3. CTATUCTMYECKN 3HAYNMbIE UBMEHEHUS B CPABHEHWM
C MCXOOHbIMM pesynbrataMmy no wkanam [oHvomeTpuu,
nHaekca bapTtena, oueHKN CTeneHn OorpaHnYeHnst OBuxe-
Hus (p < 0,05).

OueHka yOoBMETBOPEHHOCTM MELMLMHCKOrO Mepco-
Hana uCnonb3oBaHMEM TeneMeguuUUHCKON nnaTopmbl
MedQuest nokasana, 4To:

° 75% cnewumanucToB BbIpa3umnn roTOBHOCTb K CU-
CTEMaTUYECKOMY MPUMEHEHUNIO CUCTEMBI;

° 60% Bpayven NpPooeMOHCTPMPOBANN HaMepeHue
pekoMeHOoBaTh NnaTtgopMy Konneram.

BpemeHHble 3aTpaTtbl Ha aHKETMpPOBaHME NOCPEACTBOM
NpUIoXeHust 6uiMM B cpegHemM Ha 16 MUHYT MeHbLue Mo
CPaBHEHMIO C UCMONb30BaHMeM BymaxkHbIx aHKeT (p<0.001).

Habntoganocb 3Ha4nTenbHoe COKpalleHWe UCMOoNb30-
BaHUsA OyMaxHbIX HocuTenen — 6onee yem Ha 70%, ¢ 7 o
2 cTpaHuL, Ha O4HOTO NauMeHTa.

3amKCMpOBaHO YBEMNWYEHME KONMMYecTBa MpUMEHsie-
Mbix MK®-kogoB st onMcaHusi COCTOSIHUS NaumMeHTa B cpaB-
HEeHWK ¢ rpynnow, He ucnons3oBasLwwen MedQuest (p < 0,05).

AHanua pesynsTaToB MCCNEeAOoBaHUSA BbISBUIT MOBbI-
LUEHHYI pe3ynsTaTMBHOCTb KOMOUHMPOBAHHOIO Noaxoaa,
coyeTarLlero TenepeabunuTauuio U TpaguLMOHHbIE pea-
OuUNUTaLMOHHbIE METOAMKN, C NPUMEHEHNEM MNAT(OPMBbI
Inventivo onsa HasHa4YeHMs 1 MOHUTOPWHIA YNpaXKHEHUNR, a
TaKke MobunbHoro npunoxeHus MedQuest ons aHKeTu-
POBaHWsI, MO CPABHEHMWIO C UCKITYUTENBHO CTaHOAPTHOW
peabvnuTtaumMen y naumeHTOB, NepeHeclUMX ToTarbHoe
3HAONpoTE3MpOBaHME Ta3obeapeHHoro cyctasa B Kasax-
CTaHe.

3HauuTenbHbIE YNyYLIEeHUs B rpynne TenepeadbunuTa-
Lu1n MoryT ObITe 06ycnoBreHbl BO3MOXHOCTbIO HENPEPbIB-
HOr0 MOHWUTOPWHIA 1 ONepaTUBHOW KOPPEKTUPOBKM peabu-
NUTaUNOHHOM NporpaMMbl. PakTop KOHTPONSA Hag, Konuye-
CTBOM 3aHATMIN NaLMEHTOB, BEPOATHO, TaKxke CrnocobCcTBO-
Ban NOBbILLEHWNIO ANCLMNMIIMHUPOBAHHOCTH, YYUTELIBAS, YTO
y4YacTHMKam BTOPOW rpynnbl Takke Obinv npegocTaBneHb
ynpaXHeHus, Ho B ne4yaTHoM cpopmate. OfHako BO BTOPOM
cny4vae MeauLUMHCKMM crneumanuctam npuxogmnock nona-
ratbCsl Ha YCTHblE OTYEThI NALMEHTOB O YacTOTE CaMOCTO-
ATENbHO BbINOMHAEMbIX YNPaXXHEHWUNA.

BHegpeHne mobunbHoro npunoxenns MedQuest npo-
OEMOHCTPUPOBano psg OOMONMHUTENbHbIX NPEUMYLLECTB,
BKIO4as NOBbILIEHNE TOYHOCTU cobrpaemMbIxX AaHHbIX, Or-
TMMM3aUNIO XpaHEeHMs U aHanu3a uHdopmaumm, a Takke
BO3MOXHOCTb MPUMEHEHMST UCKYCCTBEHHOIO WHTENsekTa
ans onpegenexnna MK®-koga n paclumpeHuns KonuyecTea
NCMNOMb3yeMbIX KOAOB.
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Bbicokuii ypoBeHb yOOBNETBOPEHHOCTU MEAULIMHCKUX
CrneumnanncToB MCNonb30BaHWEM MOBMNBHOrO Npunoxe-
Hua MedQuest (75% roToBbl K perynsgpHoMy 1crnonb3oBa-
Huto, 60% roToBblI pEKOMEHAOoBAaTb Kornneram) cBugeTernb-
CTBYET O MPaKTU4ECKOW 3HAYMMOCTU U FOTOBHOCTU Meau-
LMHCKOro COOOLLEeCTBa K MHTErpauum TenemeauumMHCKUX
TEXHOMNOrniA B peabunutaumoHHy NpakTuKYy.

K OCHOBHbIM OrpaHn4eH1sIM uccrneoBaHns OTHOCATCS
CpaBHUTENbHO HeboMbLION 06bem BbIbopkM (N=50). Kpome
TOro, KPaTKOCPOYHbIV Nepuog HabnogeHns He No3sonseT
OLIEHWTb [OONrocpoyHble 3ddeKTbl Tenepeabunurauum.
MpoBeneHve uccnefoBaHWsl TOMbKO B OOHOM MeAULMH-
CKOM YYPEXOEHUM MOXET OrpaHvM4MBaTh NPUMEHUMOCTb
pe3ynsTaToB K ApYrMM 60MbHULEAM UK KITMHUKaM.

BbIBOAbI

1. WccnepoBaHne 3addEKTMBHOCTU OUCTAHLWUOHHOMN
peabunutauMm c NPUMEHEHMEM WHHOBALMOHHOW nnat-
dopmbl MedQuest n Inventivo nokasano BnevartnswoLwme
pesynbratbl B CPaBHEHUW C KNACCUYECKMMU METoAaMu
BOCCTaHOBIIEHMSA NOCMe onepauui Ha TazobegpeHHOM Cy-
CTaBe MO0 3HA0MPOTE3MPOBAHMIO.

2. AHanu3 gaHHbIX BbIBUI, YTO 00e rpynmnbl NalueH-
TOB AOCTUIMMN 3aMETHOro Nporpecca no BCEM OLEHOYHbLIM
KpuTepuam. OgHako rpynna, ucnosnb3oBaBLlas Tenemeau-
LMHCKNE TEXHONOrMu1, NPoAeMOHCTpUpoBana cratuctude-
CKW 3Ha4YMMOe MPenMyLLEeCTBO B TaKMX acnekTax, kak ob-
LLlee camo4yBCTBUE, BOCMpUATME OOMEBbLIX OLLYLIEHUA U
BOCCTaHOBJIEHME MbILLEYHOIO TOHYCA.

3. MpumeHeHne umdgposor nnatdopmbl MedQuest
He TONbKO OMTMMM3MPOBAaro npouecc cbopa 1 0bpaboTku
KIMHUYECKUX AaHHbIX, HO U OTKPbISIO0 HOBbIE BO3MOXHOCTU
O UCMNOMb30BaHUSA anropuTMoB MalUMHHOIO obyyeHus B
npegsaputensHon noctaHoske MK® koaa.

4. TTonoXuUTenbHbIN OTKNUK MEAULMHCKOro cooblLle-
CTBa Ha BHegpeHune TenepeabunMTauuoHHbIX MEeTOAMK
CBUOETENLCTBYET O FOTOBHOCTU OTpacnvM K LudpoBoWn
TpaHcdopMaLMK U NPU3HAHUM NOTEHUMana 3TMx TEXHONO-
M B MOBbILUEHUN Ka4eCTBa OKa3blBAEMbIX YCIYT.

5. MaccoBoe ncnonb3oBaHMe AUCTAHUMOHHbLIX METO-
[OB BOCCTAHOBMEHUS 300POBbS MOXET CTaTb KITHOYOM K
bonee nHAMBUOYaNbHOMY JIEYEHUIO NaLMeHToB. OTO Mo-
MOXET MoOAM Nofy4vaTh HYXHYH MEOMLMHCKYI0 MOMOLLb
Jaxe Tam, rge He xBaTaeT 6onbHUL U Bpaden, 0COOBEHHO B
OoTAaneHHbIX panoHax.

Bknad aemopoe:

L. A. bynekbaesa, H. B. CnukuHa — koHUenuusi n au-
3alH MCCNeaoBaHus.

. XK. CenteHoBa, XK. O. KypbaH, A. A. AngakyaTtoBa —
cbop n obpaboTka maTepuana.

H. B. CnuBkuHa, XK. O. KypbaH — ctatuctnyeckas 06-
paboTka.

XK. O. KypbaH, A. A. AngakyatoBa — HanucaHue Tek-
cTa.

K. O. KypbaH — pegakTupoBaHue.

KoHghriukm uHmepecos:
ABTOpbl 3asBMsAOT 06 OTCYTCTBUM MOTEHUMANbHOIO
KOHQOIMKTa MHTEPECOB.
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Z. K. Kurban”, S. A. Bulekbayeva? N. V. Slivkina’, A. A. Aldakuatova®, D. Z. Seitenova*

INNOVATIVE APPROACHES TO TELEREHABILITATION AFTER TOTAL HIP ARTHROPLASTY: EVALUATION
OF THE EFFECTIVENESS OF A MOBILE APPLICATION WITH EXERCISE MONITORING

"Np JSC «Astana Medical University» (010000, Republic of Kazakhstan, Astana, Beybitshilik str., 49a; e-mail: mail@

amu.kz)

’RSE on REM «National Scientific Center for the Development of the Sphere of Social Protection» of the Ministry of
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4«Green clinic» LLP (010000, Republic of Kazakhstan, Astana, Husejn ben Talal str., 25/1; e-mail: info@greenclinic.kz)

*Zhandos Orazalyuly Kurban — Np JSC «Astana Medical University»; 010000, Republic of Kazakhstan, Astana,

Beybitshilik str., 49a; e-mail: 940904350313@amu.kz

Aim. To evaluate the effectiveness of telerehabilitation using the Inventivo platform and the MedQuest mobile appli-
cation after hip replacement in comparison with traditional rehabilitation.
Materials and methods. A prospective comparative study was conducted with the participation of 50 patients who

underwent primary total hip replacement. The patients were randomized into two groups: experimental (n=25, telereha-
bilitation) and control (n=25, standard rehabilitation). The assessment was carried out using the SF-12 questionnaires,
the Bartel index, the MRC scale, the visual analog pain scale, the scale of subjective assessment of the limitation of pain
movements and goniometry.

Results and discussion. The experimental group demonstrated a statistically significant improvement compared to
the control group in terms of quality of life (SF-12), pain intensity (VAS) and muscle strength (MRC) (p < 0.05). Using
MedQuest reduced the survey time by an average of 16 minutes and reduced the use of paper media by 70%. The use
of artificial intelligence has made it possible to use a larger number of ICF codes.

Conclusions. Telerehabilitation using the Inventivo platform and the MedQuest application showed higher effi-
ciency compared to traditional rehabilitation after hip replacement. Digital technologies have optimized the process
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of collecting and processing clinical data, opening up new opportunities for the use of artificial intelligence in rehabil-
itation. Mass implementation of telerehabilitation can increase the availability and quality of medical care, especially
in remote areas.

Key words: telerehabilitation; exercise therapy; rehabilitation; total hip replacement; distance counseling

XK. O. Kypban™, LLl. A. bynekbaesa?, H. B. CnuskuHa', A. A. Andakyamoea®, []. XK. CelimeHosa*

3HAONPOTE3AEH KEMIHI TENEOHANTYAbIH MHHOBALUATNbIK TOCINAEPI: XXATTbIFYNAPObIH
OPbIHOANYbIH BAKbINAY ®YHKLMACHI BAP MOBUIbAI KOCbIMLWUAHBIH TUIMAIITIH BAFATIAY

'KP EXSKM «BneymeTTik KopFay canacblH aMbITyAblH YNTThIK FbinibiMy opTanbiFbi» LLDKK PMK (050004, KaszakctaH
Pecnybnukackl, Anmarsl K., XKenTokcaH k-ci, 65; e-mail: kazto@kazto.kz)

2«AcTtaHa MmeguumHa yHuepcuTeTi» KeAK (010000, KasakctaH Pecnybnuvkackl, ActaHa K., BenbiTwinik k-ci, 49 a;
e-mail: mail@amu.kz)

SAcTaHa kanacbl akiMairiHiH «Ne2 kenbeningi kananblk aypyxaHa» LXK MKK (010000, KasakctaH Pecnybnukacs,
AcTaHa K., Typap PbickynoB k-ci, 6; e-mail: gmb2_office@astanaclinic.kz)

“KLUC «Green clinic» (010000, KasakctaH Pecny6nvkackl, ActaHa K., XyceiiH 6eH Tanan k-ci, 25/1; e-mail: info@green-
clinic.kz)

*Xanpoc Opaszanbiynbl Kyp6aH — «AcTtaHa meguuuHa yHuepcuteTi» KeAK 010000, Kasakctan Pecny6nukachi,
AcTaHa K., Benbitwinik k-ci, 49 a; e-mail: 940904350313@amu.kz

3epmmeydiH makcambl. [acTypni OHanmTyMeH canbiCTbipFaHga xambac 3HOOoMpoTe3iHeH KeniH Inventivo
nnardopmMachkiH xaHe MedQuest Mmobunbai KocbiIMILACKIH NaganaHa oTbipbIn, Tene oHanTyablH TMiMAiniriH 6aranay.

MamepuandapxaHe adicmep. XXambac OybIHbIHbIHOacTanKb ToNbIKk3HAONPOTE3iHEH 8TKEH 50 NAUNEHTTIHKATbICYbIMEH
NPOCNEKTUBTI canbICTbipManbl 3epTTey Xypridingi. launeHTTep eki Tonka paHgoMMU3aunsanaHabl: 3KCNepUMeHTTIK (N=25,
Tenepeabunutaums) xxaHe bakpinay (n=25, ctaHgapTTbl oHanTy). baranay SF-12 cayanHamanapel, Bapten uHgekci,
MRC wkanachkl, BU3yanabl aHanorTblK ayblpChIHY LLKanachl, ayblpCbiHy KO3FarbICbIHbIH, LUEKTENYi MEH TOHUOMETPUSIHBIH
cybbekTMBTI DaFanay LKanacbl apKbinbl Xyprisingi.

Hamuxxenep xoaHe markbinay. QKCNepUMEHTTiK Ton eMip canachkl (SF-12), ayblpCbliHY CUHOAPOMBIHBIH, KAPKbIHALIbIFbI
xoHe OynuwbikeT kywi (MRC) kepceTkiwTepiHaeri 6akbinay ToOObIMEH canbICThbipFaH4a CTaTUCTUKamNbIK MaHbI3abl
akcapyabl kepceTTi (p < 0,05). MedQuest-Ti kongaHy cayanHama yakbITbiH OpTa ecenneH 16 MUHYTKA KbICKapTThl XXaHe
kara3 TacbiMangaywbinapgbl nangananyabl 70% - fa aszanTTel. XKacaHgbl MHTeNnekTTi kongaHy MK® koatapbiHbIH
caHbIH KebenTyre MyMKiHAIK 6epai.

KopbimbiHObinap. Inventivo nnatgopmackl MeH MedQuest KOCbIMLIACLIH KOnfaHa OTbIpbin, TeNeoHanTy xambac
3HOOMNPOTE3IHEH KeNiHr A8CTYpni OHaNTyMeH canbICTbIpFaHaa >oFapbl TUIMAINIKTI kepceTTi. Lindpnbik TexHonornsanap
OHaNTyAda >KacaHabl MHTENMEeKTTi nanganaHydblH XaHa MYMKIHAIKTEPIH awly apKbifbl KNMHUKanNbIK OEePEKTEPAi XUHay
XOHe eHAey npoueciH oHTannaHablpabl. TeneoHanTydbl Xannaw eHrisy, acipece wanfa ayganHgapaa meguumHanbIk
KOMEKTIH, KOrpKeTiMAiniri MeH canacblH apTTbIpybl MYMKIH.

Kinm ce30ep: TeneoHanTy; xxambac OybIHbIHbIH TOMbIK 9HOOMPOTESi; OHAMTY; XaTTbIFy TEPanUACHI; KallblKTaH KEHEC
Oepy; peabunutauus
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Lenb. OueHka addekTUBHOCTM 3protepaneBTUHECKUX METOAOB B Mnpouecce peabunutauun nauueHToB C uepe-
OpanbHbIM MHCYIBETOM.

Mamepuarnbi u memoOdsi. B nccnepoBaHme Gbinv BKITHOYEHbI NALMEHTHI C LepebpanbHbiM  MHCYNBTOM B BO3pacTe
oT 42 go 69 net (cpegHun Bo3pact 58+3,2 r.), npoxoamsLune Kypc peabunurtaumm. OueHka COCTOSHMS NPOBOAMMAcCh C
1CMnonb3oBaHMeM crneayowmx wkan: wkana HDRS, nHgekc mobunsHocTn PvBepmMua, MmoanduumpoBaHHas wkana PaH-
KMHa, Wwkana oueHkn nHeynbta NIHSS. Ctatnctnyeckas obpaboTka AaHHbIX OCYLLECTBANach C UCNONb30BaHNEM MpPo-
rpammbl Statistica 10.0 (StatSoft, Inc., CLUA). [na KonM4YeCcTBEHHbIX NEPEMEHHBIX PACCUYUTLIBANIUCL CPEQHEE 3HAYEHNE
(M), cTaHgapTHOe OTKMOHEeHue (O) 1 cTaHdapTHas owubka cpegHero (m); pesynbTaTthl NpeacTaBneHsl B Buge M+otm.
[ns oueHKn pasnuuuin Mexay rpynnamMmm ncnonb3oBanuck t-kputepun CTbiogeHTa u x>-kputepun MNMupcoHa. Pasnuumsa
cUMTanuCb CTaTUCTUYECKn sHaunmbimu npu p<0,05.

Pesynsmame! u 0bcyxdeHue. B pedynerate aprotepanuu B guHamuke ¢ 3 no 30 cyT. Habnoganock JOCTOBEPHOE
ynyyleHne No BCEM OLEHMBaeMbiM napameTpam. Y nauveHTOB OTMEYEHO MoBbilleHne GanaHca, YyBCTBUTENBHOCTH
pyK, o6bema aKTMBHbIX OABMXKXEHUI B CycTaBax, O0neBon YyBCTBUTENBHOCTU, @ TaKKe yny4lleHne HaBbIKOB, Heobxoau-
MbIX 41151 BbINOMHEHWS NOBCEOHEBHOW AeATENbHOCTU. B 0CHOBHOM rpynne 6bino 3addnKCMpPOBaHO JOCTOBEPHOE CHUXKE-
HWe BblpaXEHHOCTW HeBpororudeckoro geduunta no wkane NIHSS (B 2 pasa, p<0,05), ypoBHs genpeccun no HDRS
(8 1,4 pasa, p<0,05), cteneHn nHBanugusaumm no wkane PaHkuHa (B 1,5 pasa, p<0,05), a Takke yBennyeHne ypoBHsi
MobuneHOCTM No nHaekcy Pueepmug (B 2 pasa, p<0,05).

Bbi600kbI. [puMeHeHWe aproTepaneBTUYECKUX METOAO0B B peabunumTaumm naumMeHToB ¢ LepedpanbHbIM UHCYNLTOM
CnocobCTBYET 3HAYVMOMY BOCCTAHOBMEHUIO ABUraTENbHbIX (PYHKLNIA, CHUKEHWIO BbIPAXXEHHOCTW HEBPOITOMMYECKOro ae-
duUuMTa 1 NOBLILIEHNIO aKTUBHOCTU B MOBCEOHEBHOW XN3HWU. [onyyYeHHble OaHHblE NOATBEPXKOAIOT BbICOKYIO KIMHUYE-
CKy0 9PEKTUBHOCTb IprotTepanum B paHHEM BOCCTAHOBUTENBHOM NepUoae MHCYbTa.

Knrouessie crosa: 30paBoOXpaHeHMe; aproTepanisi; BOCCTaHOBINEHME; LepebparnbHbIi MHCYNBT; peabunuTaums

BBEOEHUE

WHcynbT sBnsieTca ogHOM M3 BedyLiMX NpUYMH MHBa-
NMAHOCTU U CMEPTU B MUpE, OCODEHHO Cpean MOXMIIbIX
nogen. Bo BceM MUpE KONMYECTBO WHCYIBTOB EXErogHO
yBEMNMYMBAETCSH, YTO MOATBEPXOAETCA AaHHbIM Bcemup-
HOW opraHu3auuu 3gpasooxpaHerus (BO3). MHcynet Bre-
YyeT 3a coboW HapyLLeHe PYHKLNN BEPXHUX KOHEYHOCTEN,
YTO 3HAYUTENBHO YXyALUAEeT KayecCTBO XM3HW MauueHTa.
BoccTaHoBneHne pgBuratenbHbIX (OYHKLMIA, OCOOEHHO B
ase paHHeln peabunuTaumm, CTaHOBMTCHA OOHOW N3 BaX-
HenLwunx 3agay B KIMHUYECKOW npakTuke[4, 6, 8].

OpHow n3 obnacTten, kotopast HabupaeT NonynspHOCTb
B HeMpopeabunutauum, SBASETCS UCNONb30BaHUE 3proTe-
paneBTMYEeCKUX METOAOB Asl BOCCTAHOBMNEHUA ABUraTesb-
HOW aKTMBHOCTM, B YACTHOCTM, METOAOB, MCMONb3YHOLLNX
3epkanbHyto Tepanuio (3T). 3epkanbHast Tepanus ABnseT-
Csl METOAOM, MPU KOTOPOM NauMeHTbl HabnogaloT 3a 3ep-
KanbHbIM OTPaXKeHWEM 340POBON PyKW, YTO CO34AET UIIto-
3110 ABWKEHUS NMOPaXXEHHOW KOHEYHOCTU. ViccnepoBaHus,
NpOBEAEHHbIE B MOCMEeAHNE rodbl, MPOAEMOHCTPUpOBanu
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ee BbICOKYH 3(PeKTUBHOCTb B BOCCTAHOBIEHUN (DYHKLIM-
OHarnbHOCTW BEPXHEN KOHEYHOCTU Y NaLMEHTOB NOCIe WH-
cyneta [1, 7, 10, 11, 12].

3epkanbHas Tepanusi cnocobCTBYyET 3HAYUTENbHOMY
YAYYLIEHUIO MOTOPHbLIX PYHKUUA Yy MaLMEHTOB MepeHec-
LUMX UHCYNbT, NpUYeM AaHHbI 3dheKT coxpaHsieTcs Aaxe
nocrne 3aBepLueHus Kypca peabunutauumn. B 3ToM KOH-
TEKCTE BaXXHO OTMETUTb, YTO YMyYLIEHUs, OCTUTHYTbIE C
NCMONMb30BaHMEM 3epKaribHON Tepanuu, COMOCTaBMMbI C
pesynbsrataMmu, Nofly4YeHHbIMU NPYU TPAOULMOHHBIX METO-
Jax peabunuTaumm, Takux Kak ABYCTOPOHHEE TPEHMPOBKA
pyk [1].

OpaHMM 13 BaXkHbIX acnekToB acpdekTUBHOM peabunu-
Tauun SBNSIETCS BOBIEYEHME MaumeHTa B aKTUBHOE y4a-
CTMe B ero BoCCTaHoBneHun. B mocnegHue rogbl yBenu-
4YWUMCS UHTEPEC K coumarnbHOMY acnekTy peabunutauum,
BKIIOYAs BOCCTAHOBMIEHME COLMAnNbHOW akTUBHOCTU U
yyacTue B MOBCEOHEBHOM XM3HU. B B cuctemartuyeckom
0o630pe nokasanu, 4TO MNpOrpammbl, HampaBriEeHHblE Ha
MoOBbILLEHME COLMAarnbHON akTMBHOCTU U BOBIIEYEHHOCTb B
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noBcedHeBHbIe Aena, MMelT bonblioe 3Ha4YeHre ans na-
LMEHTOB MOCIE MHCYMbTa U MOTyT CYLLECTBEHHO NOBMUATH
Ha JONrocpoYHble pesynbraTthl peabunutauum [2]. B vacT-
HOCTW, y4acTve B a4anTUpOBaHHbIX NporpamMmax, Hanpas-
NEHHbIX Ha yNny4lleHVe B3anMOAENCTBUS C OKPY>KaLLMMM
1 MOBbILLIEHNE YPOBHSA aKTMBHOCTM, CMOCODCTBYET ynyuLue-
HUIO KAYeCTBa >KU3HW NaLUEHTOB.

[na oueHkn YHKUMOHAmMNbHbLIX BO3MOXHOCTEN nauu-
€HTOB C WHCYNbTOM LUMPOKO WCMONb3YHTCS pPasfnyHble
LIKanbl, B TOM Y/CIe LKana akTMBHOCTU B NMOBCEOHEBHOM
Xn3Hn (ADL), koTopas no3BonsieT OObeKTMBHO OLEHUTb
cTeneHb He3aBMCMMOCTU NauuMeHTa B BbIMNONHEHMM ©aszo-
BbIX AENCTBUN, Taknx Kak yxod 3a cobow, nepensuxeHne
n gpyrmne [3, 5, 9]. BaxHbiM acnektoM SBMsSeTCH Takke
OLEHKa BO3OENCTBUSA pa3nnNyHbIX peabunutaloHHbIX Me-
TOOOB Ha BOCCTaHOBMEHWE NMOBCEOHEBHOW aKTMBHOCTU. B
nccrnenoBaHuy nokasanwu, Yto wkana ADL sBnsietca og-
HUM M3 Hambornee MnornesHbIX MHCTPYMEHTOB Afsi OLEHKU
YNYYLWEHNSS COCTOSIHMSA MaLMEHTOB MOCIEe WHCYNbTa, YTO
noaTBEPXKAAETCH MHOXECTBOM UccreqoBaHun [5].

3epkanbHasa Tepanus, Hapsigy C ApYrMMu MeTodamu,
TakMM Kak BMOEO-UrpoBasi Tepanvs U OyHKLMOHamNbHbIE
TPEHNPOBKM, aKTUBHO MCNOMb3yeTcsa B peabunutaunm na-
LUMEHTOB C MHcynbToM. CornmacHo uccregoBaHuio, Urpo-
Bas Tepanus, BKMYawLwas 3NeMeHTbl renmMudumkanmnm,
CnocobCTBYET yny4lleHn (YHKLUMOHANBHOCTU BEPXHUX
KOHEYHOCTeN y NnaumeHToB, nepeHecunx Hcynet [13]. Ta-
Kne MeTofbl NeYeHUs CTaHOBATCS BaXXHbIM LOMOMHEHNEM
K TPaAMUMOHHBLIM Nogxogam u MoryT obecnevnTs MHOUBK-
Ayanu3mpoBaHHOE fneveHne, YTo 0cobeHHO BaXHO B pea-
ounuTaummn nocne MHcynbra.

C y4eTOM BbILLEONMCAHHBIX (DAKTOB, KIMOYEBbIM SIBMSI-
ercs uccnegoBaHne 3deKTMBHOCTM aprotepanesTuye-
CKUX METOAOB peabunuTtaumm B BOCCTAHOBMEHUUN (OYHK-
UMM BEPXHUX KOHEYHOCTEW Y NaLMEHTOB NOCIe MHCYMbTa.
BaxHenwmmmn 3agadamm B peabunurtaumm ocTarTcs on-
TMMU3auUnUsi BOCCTAHOBMNEHUSA ABUratenbHblX (OYHKUMIA W
WHTErpaums naumeHToB B MOBCEOHEBHYHO XMW3Hb. B aTOM
KOHTEKCTE 3epkanbHas Tepanus npeacTaBnsder cobow
NepCnekTUBHbLIN N BbICOKOAIGMEKTUBHBIA METOA BOCCTa-
HOBIEHWS, OCODEHHO B COYETAHUM C ApYrMMU TepaneBTu-
YeCKMMM Noaxogamu.

Lenb paboTbl — usyyeHne acpdpHeKTMBHOCTU BbINOI-
HEHUWS aproTepaneBTUYECKMX METOLOB Npy peabunutaunm
GonbHbIX C LepebpanbHbIM MHCYTBTOM.

MATEPUATIbI U METOAbI

Bbinn obcnepoBaHbl 120 nauMeHTOB B BO3pacTe OT
42 po 69 net (cpegHun Bo3pacT — 58+3,2 r.) (tabn. 1),
nepeHecLUnX WHCYNbT, B PaHHUN BOCCTAHOBUTEINbHbIV
nepuog (He no3gHee 6 Mec. Nocne NepeHeceHHoro Le-
pebpanbHOro UHCymbTa), COOTBETCTBYHOLINX KPUTEPUSM
BKIIIOYEHMS, B YCnoBusix ambynaTopHOro npuvema Ha
b6ase peabunuraunoHHoro ueHTpa «HenpoH» B 1. Kapa-
raHga n AcTaHa.

Kputepusimm BKNOYEHUS B MCCRegoBaHWe Obinu: na-
LUMEeHTbI B BO3pacTe oT 18 nerT, nepeHecLume ULEMNYECKUI
U reMOpparvyeckMin UHCYNbT B TEYEHWE nocnegHux 6
MECSILIEB; HamnuuMe OBUraTeflbHbIX HapyLUEHUA BEpXHEN
KOHEYHOCTWN, MOATBEPXKAEHHbIX KMMHUYECKMMWU TecTamu;
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YPOBEHb CO3HAHUS, OOCTATOYHbIA ONSA BbINOMHEHUS WH-
CTPYKUMIA peabunuTaunoHHON MNporpammbl; OTCYTCTBUE
TSKEMbIX KOTHUTUBHBIX HapyLeHui (no wkane MMSE 224
6annoB); cTabunbHOE COMaTU4YeCcKoe COCTOsIHME, MO3BO-
nsiloLLee NPOBOAWTL MHTEHCKBHYIO peabunutawmio; oTcyT-
CTBME aKTUBHbIX NHGEKLMOHHBLIX MPOLECCOB UMW TSHKENbIX
XpOHU4Yecknx 3aboneBaHu B cTagum OeKOMMeHcauumu,
nognucaHHoe MHPOPMUPOBAHHOE corfnacue Ha yvyacTue B
nccrnegoBaHum.

Kputepun nckntoveHns m3 uccnegoBaHusa Obinu: no-
BTOPHbIV MHCYILT UK Hanu4ne TsKernbIX MHOXECTBEHHbIX
WHCYNbLTOB B aHaMHe3e; TSXKenas KOHTpakTypa BepxHeu
KOHEYHOCTW, NCKIoYatoLLasi BO3MOXHOCTb NCMONb30BaHNS
po60TN3MPOBAHHON NEPYATKX; BblpaXKEHHbIE KOTHUTUBHbIE
paccTporcTsa (no wkane MMSE <24 6annos); anunencus
B aKTMBHOM ha3e WM HEKOHTPONMpyeMbIE CYOOPOXKHbIE
COCTOSIHVSI; BbIPAXEHHbIN OoneBov CUHAPOM, MNpendar-
CTBYIOLLMI NMPOBEAEHUIO pPeabdunMTaLMOHHbBIX Meponpusi-
TUIN; OHKOMoOrm4yeckne 3aboneBaHust B CTaguy aKTMBHOIO
NpOrpeccupoBaHuns; Tsbkenasi cepgedHo-cocyaucTasl He-
pocrtaTtodHocTb (Il — IV cTagus); Hanmume ncmMxmyeckmx
3aboneBaHuin, NPENATCTBYHOLLMX afeKBAaTHOMY y4acTuio B
nporpamme peabunuraumm; oTkas naumeHTa oT y4actus B
nccrnegoBaHnM UMM HEBO3MOXXHOCTb BbIMOMTHEHUS yMpaX-
HEHW ¢ pobOTM3NPOBAHHON CUCTEMON.

B xoge paboTbl ObINM UCNONb30BaHbI criegyrolme me-
TOObl UCCNEeOBaHNS.

1. lWkanbHble METOAbLI ANArHOCTUKM

* wkana MamunsToHa ans oueHkn aenpeccun (HDRS)
— ncnonb3oBanach Ans OLEHKN YPOBHSA Aenpeccuun y na-
uneHToB. Llkana BkntoyaeT B cebsi 17 NyHKTOB, KOTOpbIE
OLEHMBAOTCHA MO CTENEHW BbIPaXXEHHOCTN CUMMITOMOB.

* MHOeKC MobunbHocTU PuBepmug - npegHasHadeH
ONA OUEHKM MOOWMBHOCTM MauWEHTOB, MEPEHOCMMOCTU
U3NHECKMNX HArpy30K U OTPaHUYEHNI B OBVDKEHNN.

* Wwkana PaHkMHa — ncnonb3oBanacb 411 OLEHKM CTe-
NMeHN WMHBanNMAHOCTU, OCHOBAHHOW Ha (YHKUMOHANbHOM
COCTOSIHMM NauMeHTa.

» wkana NIHSS (National Institutes of Health Stroke
Scale) — npumMeHsnack 4N AMarHOCTUKN TSXKECTU UHCYIb-
Ta 1 OLEHKM HEBPOSOrMYECKOro cTaTtyca naymneHTa.

2. KnuHuko-HeBpornoruyeckoe obcrnegoBaHmne

Bce nayueHTbl NpoLwwnu cTaH4apTU3NPOBaHHOE KITMHU-
Ko-HeBponoruyeckoe obcnenoBaHme, KOTOPOE BKoYarno B
cebs OLIEeHKY COCTOSHMS LEeHTPanbHOW HEPBHOW CUCTEMBbI,
NCUXO3MOLMOHANbHOE COCTOSIHME U (PyHKUMOHANbHbIE
CMOCOBHOCTM MaumMeHTa C Y4ETOM XapakTepa WMHCynbsTa u
€ro nocneacTeui.

3. Cratuctmdeckme metogbl

Ons ctatuctnyeckon obpaboTku OaHHBIX MCMOMb30Ba-
nvcb nporpammel Statistica 10.0 (StatSoft, Inc., CLUA). [na
OMMCaHNS KONUYECTBEHHbBIX MEPEMEHHbIX PACCYNTLIBANMCH
cpegHue 3HadveHus (M), cTaHgapTHble OTKIOHEHWst (O) m
CTaHOapTHble ownbkn cpegHero (m), a pesynsrartbl Npea-
cTtaBnanuck B popmate Mto+m. [JocTOBEPHOCTb pasnnyunin
MeXay CPEOHUMU 3HAYEHUAMM Onpenensnack ¢ NOMOLLbIO
t-kpuTepusa ¢ ypoBHem 3HaummocTn p<0,05. MNpwn nposep-
Ke rinotesbl O HOPManbHOCTW pacnpeneneHusl OaHHbIX
ncnone3oBancs kputepuii Konmoroposa — CMypHOBa, U B
crnyyae OTCYTCTBMSI HOPMarnbHOrO pacnpegeneHus npuve-
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Tabnuua 1 — Nokasatenu nccnenoBaTenbCKUX rpymnmn

M MmnepToHnyeckas Nwemnyeckas
Y>KYMHbI KeHwmHbl 6 6
Mpynna ones3Hb OJie3Hb cepaua
abc. % abc. % abc. % abc. %
OcHoBHas rpynna (n=60) 32 53,3 28 46,7 48 80 32 53,3
KoHTponbHag rpynna (n=60) 31 51,7 29 48,3 46 76,7 34 56,7

Tabnuua 2 — NapameTpbl B AMHamuke ¢ 3 no 30 cyT.

OcHoBHas rpynna KoHTponbHas rpynna
Lkana (n=60) p (n=60) p
3 eyt 30 cyT. 3 cyT. 30 cyT.
NIHSS 61,4 31,5 <0,05 6+1,2 510,6 >0,05
HDRS 21+0,7 15+0,8 <0,05 20+0,9 19+0,7 >0,05
Pusepmng 3+1,2 6+1,4 <0,05 3+1,3 3+1,5 >0,05
P3HKuH 3,240,9 2,1+1,1 <0,05 3,111 2,9+1,0 >0,05

HAMWCb METOAbI HENapaMETPUYECKON CTaTUCTUKX. [ns aHa-
nun3a pasnuuui B gaHHbIX mexay rpynnamm B 1 n 30 cyTtkn
ncnonb3oBarncs kputepuin x2 (kputepui lNupcoHa).

B xone paboTbl ObInn Mcnonb3oBaHbl criegyowmne Me-
TOObl NEYEHUS:

1. CraHgapTHbI MeTop, (MO MPOTOKONY AMArHOCTUKM
1 rneveHuns)

KoHTponbHas rpynna nomnyyana TpaguumMoHHOe feve-
HWe, BKMOYalLlee B cebsl MeankaMeHTO3HYH Tepanuio u
dusnyeckyo peabunutaumio, HanpaBneHHy Ha BOCCTa-
HOBIEHVEe ABUraTernbHbIX OYHKLUUA U MUHMMU3ALUIO MO-
CneacTBui NMHCyMbTa.

2. 3epkanbHas Tepanus (3T):

3T Obina ucnonb3oBaHa B OCHOBHOWM rpymnne nauuex-
ToB. 3T npegnonaraeT UCMonb30BaHWe 3epkana, KoTopoe
nomMeLlaeTca Mexay OBYMSI pyKamu Wiy Horamy naumeH-
Ta TakMM 00pas3om, 4ToObl M300pakeHne 340POBOW KO-
HEYHOCTM CO3[aBarnocb B 3epkarne, co3gaBasi MITH3uto
HOPMarbHOro [OBVXXEHUS MOPaXXEHHOW KOHEYHOCTU. ITO
CTMMYNMPYET HENPONNacTUYHOCTb M akTUBMPYET obracTtu
MO3ra, OTBEYallUMe 3a OBWKEHWE UM YyBCTBUTENBHOCTb.
[MaumeHTbl B OCHOBHOW rpynne npoxoamnu ceaHcbl 3T npo-
pomkutenbHocTblo 30 MUH. exeaHeBHoO, 1-2 pasa B CyT, 5
[JHeWn B HeJernto.

PE3YINbTATbI U OBCYXXOEHUE

B xome uccnepoBanus Gbina npoBegeHa cpaBHUTENb-
Hasi oueHKa YHKUMOHANbHOW HEe3aBMCUMOCTU nauu-
€HTOB, CTEMNeHNn HEeBPONOrMyeckoro geduunta, a Takke
COCTOSAHUSA (DYHKUMM MOPaXXEHHON BEPXHEN KOHEeYHOCTU
N CTEeNeHW HapyLleHWUs MENKOW MOTOPUKW y MauneHTOB
nocrne mHcynsta. OCHOBHag Lenb 3akmyanacb B ornpe-
aeneHnn 3PEKTUBHOCTU peabunmTaumMoHHbIX Mepo-
NPUSTUIA, BKIHOYAs 3epKarnbHy Tepanuio, Ha OCHOBaHUN
OVHaMMYEeCKOro CpaBHEHUS nokasaTternem B OCHOBHOW WU
KOHTPOMbHON rpynnax.
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B anHamuke HaunHasa ¢ 3 no 30 cyT mccnegosaHud
ObInn 3ahMKCMPOBaHbI NOMOXMUTENbHBIE N3MEHEHNST BCEX
N3yYeHHbIX NapaMeTpOB Kak B OCHOBHOW, TaK U B KOHTPOb-
Hou rpynnax. OgHako Mo pesynbrataM CPaBHUTENBHOMO
aHanus3a, OCHOBHasi rpynna, MpOXOAMBLUASA 3epKarnbHYH
Tepanuio, nokasana 3HauyMTernbHO Ny4lmne pesynsratbl No
OONbLUMHCTBY LUKan.

Mo wkane NIHSS, namepsitowiein HEBPONOrMYeCKnn
aedununt, B OCHOBHOM rpynne Habniwganocb 3Ha4yu-
TenbHOE yny4leHne, YTO NOATBEPXKOAETCH CHUXEHMU-
eM nokasatensa ¢ 6x1,4 B 3 cyT. go 3+1,5 B 30 cyT.
(p<0,05). B KOHTpOnbHOM rpynne u3MeHeHuUs Obinu
MeHee Bblpa)KeHbl, NoKasaTenb CHMU3WUNCA ¢ 61,2 go
5+0,6 (p>0,05).

YpoBeHb Aenpeccun, oueHeHHbi no wkane HDRS,
nokasan 3HayMTernbHOE CHWXKEHVWE B OCHOBHOW rpynne:
21+0,7 B 3 cyT. go 15+0,8 B 30 cyT. (p<0,05). B KOHTpOMb-
HOW rpynne CHMxXeHne Obino MeHee BbipaeHHbIM: 20+0,9
B 3 cyT. n 1920,7 B 30 cyT. (p>0,05).

MHaekc mobunbHocTn PuBepmMua nokasan ynydlleHme
MOBUNBHOCTY 1 (PYHKLMOHAMNBHBIX BO3MOXHOCTEN B 06emx
rpynnax. B ocHoBHOM rpynne nHaekc ysenudnncs ¢ 31,2
B 3 cyT. 4o 6+1,4 B 30 cyT. (p<0,05). B kOHTpONbHOM rpynne
MHOEKC ocTaBarcsi cTabunbHbIM, yBenuuuBlIMChL ¢ 31,3
o 3+1,5 (p>0,05).

Mo wkane P3HKWH, M3mepstowen cTeneHb WMHBaNu-
Av3auumn, B OCHOBHOW rpymnne Takke Habnwoganocb ynyd-
LeHNe, YTO MOATBEPAWIIOCH CHWDKEHWEM mMoKasaTens C
3,2+0,9B 3 cyT. 0o 2,1+1,1 B 30 cyT. (p<0,05). B KOHTpOIb-
HOW rpynne n3MeHeHus ObINn He3HaYUTENbHBIMU, MOKa3a-
Tenb cHmannea ¢ 3,1+1,1 go 2,9+1,0 (p>0,05).

B pesynbrate B OCHOBHOW rpynne CpaBHUTENbHOM
OLIEHKN HEeBpONormyeckoro gedwvumra nony4veHbl 4OCTO-
BEPHO 3HauMMmble M3MeHeHus no wkane NIHSS (B 2 pasa
npu p<0,05), cteneHn genpeccum no wkane HDRS (B 1,4
pasa npu p<0,05), ypoBHSA MOOMBHOCTK MO WKane PuBep-
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mug (B 2 pasa npu p<0,05), cTteneHn nHBanuagmsauum no
wkane PaHkuH (B 1,5 pasa npu p<0,05) oo n nocne BbInon-
HEeHWNs 3proTepaneBTNYECKUX METOOOB.

Pesynbratbl CBUOETENBLCTBYOT O BbICOKOW a(hdeKkTnB-
HOCTW 3epKanbHOW Tepanuu B peabunutaumm naumeHToB
nocne vHcynsTta. B guHamuke HabnogaeTca 4OCTOBEPHOE
ynyylleHne BCeEX MokasaTenen y nauueHTOB OCHOBHOWN
rpynnbl, YTO NOATBEPXKOAET NONOXUTENbLHBLIN 3¢hdEKT Npu-
MEHEHUS 3epKarbHOW Tepanuu B BOCCTAHOBMNEHUN (hyHK-
UMM BEPXHEN KOHEYHOCTW, YIyuYLEeHWM MOOMUIMBbHOCTM U
CHWXXEHUM Aenpeccun.

lMpuMeHeHMe 3epkanbHOW Tepanuu okasanocb bGonee
3(pheKTUBHLIM B CPaBHEHUN C TPAAULMOHHLIMU MeToada-
MUK peabunuTauum, 4To MOXET ObITb CBA3AHO C aKTUBaLMW-
€l HelponnacTUYHOCTM U CTUMYyNaumnen ABUraTernbHbIX U
CEHCOpPHbIX 0bracTen Mo3ra, YTo BaXKHO ANs NaLMEHTOB C
NMOCTMHCYNLTHON UHBaNMAN3auunen.

3epkanbHasa Tepanusi MOXeT ObiTb pekomeHOoBaHa
Kak acphekTUBHLIN 1 Ge3onacHbli MeToa peadbunutaumm
NauMeHTOB C HApPYLUEHMAMW OABUraTenbHON yHKUUN 1 fe-
npeccvien nocne nHcynsra. BaxHo npogomkate uccnego-
BaHue 3 EKTUBHOCTIN 3TOM Tepanum B 6ornee 4onrocpoy-
HOW nepcnekTnee 1 Ha 6onbLIEM YMCHe NAaLNEHTOB, YTOObI
OKOHYaTemnbHO yTBEPAUTb €€ Kak CTaHOapTHOEe CPeACTBO B
peabunuTaumm nauneHToB NOCIe UHCYMbTa.

BbIBOObl

MpoBeneHHOe MccneaoBaHUE MoKasaro, YTo 3epKarnbHas
Tepanus npeactaBnseT cobor addeKTUBHBLIN METOA pea-
OvnUTauuM NauMEHTOB MOCHE WHCYrbTa, CnocoOCTBYHOLLINIA
3HAYUTENBHOMY YIYYLLIEHUIO MX (OYHKLMOHAMNBLHOW HE3aBMCH-
MOCTW, HEBPOOTMYECKOrO CTaTyca U MCUXO3MOLMOHANbLHOIO
cOCTOsIHWA. CpaBHUTENMbHBIN aHANM3 MEXAY OCHOBHOWM U KOH-
TPOSBHOW rpyMnamMm nokasarn SOCTOBEPHbIE YIyYLLEHWS B Ta-
KMX nokasarernsix, kak ypoBeHb aenpeccum (no wkane HDRS),
MOGUIBHOCTL (MO MHAekcy PuBepmug), cTteneHb MHBanuau-
3auum (Mo wkane P3aHkuH) 1 HeBponormdeckun gedouumt (Mo
wikane NIHSS), yto nogTeepxaaeT BbICOKYH 3hdEKTUBHOCTb
3epKaribHOM Tepanuy B BOCCTAHOBIEHWN ABUraTENbHbIX OYHK-
LM 1 YNyYLEHUN Ka4eCTBA >KU3HW NaLMEHTOB.

YuntbiBadg 3TM pesynbTaTtbl, 3epkanbHas Tepanus
MOXeT OblTb pekOMeHOOBaHa B Ka4yecTBe [OMOSHEHUS K
CTaHAapTHbIM MeTodaMm peabunuTtaummM AN naumMeHTOoB,
nepeHecLUMX UHCYIBT, U MOXET ObITb UCNOMb30BaHa B KOM-
NNEKCHbIX peabunuTaumoHHbIX NporpaMmax B YCMOBUSIX
amM0bynaTopHOro 1 CTauMOHAPHOIO NeYEeHUs.

Heobxogmmbl fanbHenwne nccrneoBanuns aAnst bonee
rnyGOKOM OLEHKM AOMroCcpoudHbIX 3OeKTOB 3epKarnbHOWM
Tepanuu n eé NpUMeHeHUs B pasHbiX hasax BOCCTAHO-
BUTEMNbHOIO NEPMOAA, YTO NMOMOXET YTOYHUTb €€ MEeCTO U
porb B peabunMtaumoHHOM Npouecce Npu UHCYNbTE.

Bknad aesmopoe:

M. C. Amupbekora, T. T. Kucnaea — KoHUeNUMsI U An-
3alH UccnegoBaHus.

T. T. Kucnaesa — cbop 1 o6paboTka matepuana.

M. C. Amunpbekora, T. T. Kucnaesa — cratuctuyeckas
obpaboTka.

T. T. Kucnaesa — HanucaHue Tekcra.

A. AoomaBu4ineHe — pegakTupoBaHue.
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KoHgpnnukm unmepecos:
KOHMnMKT MHTEPECOB He 3asiBreH.
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METHODS OF FINE MOTOR SKILLS RESTORING IN PATIENTS WITH CEREBRAL STROKE

"Neuron Rehabilitation Center (100008, Republic of Kazakhstan, Karaganda city, Saken Seifullin Ave., 7; e-mail:

neironkrg@mail.ru)

2Vilnius University (LT-01513, Lithuania, Vilnius, Universiteto str, 3; e-mail: infor@cr.vu.lt)

*Mariyam Sayatovna Amirbekova — Neuron Rehabilitation Center; 100008, Republic of Kazakhstan, Karaganda city,
Saken Seifullin Ave., 7; e-mail: Amirbekova31081998@gmail.com

Aim. Evaluation of the effectiveness of occupational therapy methods in the rehabilitation of patients with cerebral

stroke.

Materials and methods. The study included patients with cerebral stroke aged 42 to 69 years (mean age 58+3.2

years) undergoing rehabilitation. The condition was assessed using the following scales: the HDRS scale, the Rivermead
mobility Index, the modified Rankin scale, and the NIHSS stroke assessment scale. Statistical data processing was
performed using the Statistica 10.0 program (StatSoft, Inc., USA). For quantitative variables, the mean (M), standard
deviation (o), and standard error of the mean (m) were calculated; The results are presented as M+o+M. The Student's
t-test and Pearson's x2-test were used to assess the differences between the groups. The differences were considered
statistically significant at p<0.05.

Results and discussion. As a result of the conducted occupational therapy, a significantimprovement was observed
in all evaluated parameters from the 3rd to the 30th day. Patients showed increased balance, hand sensitivity, joint
activity, pain sensitivity, and improved skills needed to perform daily activities. In the main group, there was a significant
decrease in the severity of neurological deficit on the NIHSS scale (by 2 times, p<0.05), the level of depression on
the HDRS (by 1.4 times, p<0.05), the degree of disability on the Rankin scale (by 1.5 times, p<0.05), as well as an
increase in the level of mobility on the Rivermead index (by a factor of 2, p<0.05).

Conclusions. The use of occupational therapy methods in the rehabilitation of patients with cerebral stroke
contributes to a significant recovery of motor functions, reducing the severity of neurological deficits and increasing
activity in everyday life. The data obtained confirm the high clinical effectiveness of occupational therapy in the early
recovery period of stroke.

Key words: healthcare; occupational therapy; recovery; cerebral stroke; rehabilitation
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3epmmeydiH makcamei. Llepebpanbabl MHCYNLTNEH aybipaThliH HaykacTapabl OHaNTy NpoLueciHae KacinTik Tepanusi-
HbIH, TUiIMAIniriH 6aranay.

Mamepuandap xoaHe adicmep. 3epTTeyre OHanTy KypcbiHaH 6TkeH 42 MeH 69 xac apanbifbiHaarbl (opTaLla achl
58+3,2 xac) uepebpanbbl MHCYNbLTMEH ayblpaTbiH HaykacTap eHrisingi. XXarganabl 6aranay keneci wkananap apkbiibl
xyprisingi: HDRS wkanackl, PuBepMUATIH YTKbIPNbIK MHAEKCI, e3repTinreH PaHkuH wkanackl, nihss nHCyneTTi 6aranay
wkanacel. Ctatuctukanelk gepektepai eHaey Statistica 10.0 (StatSoft, Inc.) 6argapnamacskl apkbinbl Xy3ere acbipbingpl.,
AKL). CaHablk anHbiManbinap ywid optawa (M), ctaHgapTThl aybITKy (O) XaHe opTalua (m)cTaHgapTTel KaTe ecentengi;
HaTMXenep m+o+m TypiHAE YCbIHbIMIFaH. TONTap apacbiHAarbl abipMallblfbiKTapabl 6aFanay yLwiH CTyAeHTTiH t-kpuTe-
puni xaHe Pierson's B2-kputepuii kongaHbingbl. AnbipMmatubinbiktap p < 0,05 kesiHae ctaTucTukanblk MaHbi3abl 605bin
caHangbl.

Hamuxenep xxeHe marikbinay. 3-TeH 30-Lbl Taynikke AeriHri AMHaMmnKkaaa XyprisinreH KacinTik TepanusaHblH HaTUXe-
ciHae Gapnblk 6aranaHaTbiH napameTpriep OomMbIiHLWA ceHimMai kakcapy barkangbl. [NauneHTTepae Tene-TeHaiKTiH, Kor-
OblH, cesiMTanablfbiHbIH, OybiHOapAarbl 6enceni KosranblCTapablH KeNEMiHiH, ayblpCbiHy Ce3iMTanabIFbiHbIH, XOFapblna-
ybl, COHAa-aK KyHAENiKTi 9pekeTTepAi OpblHAAY YLUIH KaXeTTi AaFablapablH, )Kakcapybl 6avkanagbl. Herisri Tonta nihss
wKanacsl 60MblHLLIA HEBPOMNOIrMANbIK TanWbIbIK ayblprbiFbiHbIH (2 ece, p<0,05), hdrs GolbiHWwa genpeccus AeHreniHiy
(1,4 ece, p<0,05), PaHkunH wkanackl 6orbiHWa MyregekTik gapexeciHid (1,5 ece, p<0,05) ceHimai TemeHaeyi, coHaan-ak
PuBepmung nHaekci 6onbiHLWA YTKbIPAbIK AEHTeriHiH ynFatobl Tipkengdi (2 ece, p<0,05).

KopbimbiHObinap. Liepebpanbabl MHCYNBTNEH ayblpaTbiH HaykacTapabl OHanTyaa Kaciou TepaneBTik agicTepai Kor-
OaHy MOTop byHKUMSANapbIH anTapnbikTan KanmnbiHa KenTipyre, HEBPOMNOrMAnbIK TanwbbIKTbIH, ayblpibifblH TOMeHae-
Tyre >aHe KyHAEenikTi emipge 6enceHAainikTi apTTbipyFa biknan eteqi. HaTkenep MHCYNbLTTIH epTe KannbiHa KenTipy Ke-
3eHiHae KacinTiK TepanunsaHbIH Xofapbl KNUHUKaNbIK TUIMAINIFIH pacTangbl.

Kinm ce3dep: [eHcaynblK cakTay; aprotepanus; kannblHa KenTipy; Luepebpanbabl UHCYNLT; OHanTy

MeduyuHa u 3komnozaus, 2025, 2 103



KnuHunyeckaa meamuuHa

© KONINEKTUB ABTOPOB, 2025

UDC 616.728.2:616.9:616.155.194-089-07
DOI 10.59598/ME-2305-6053-2025-115-2-104-113

N. Zhanarystan' #*, B. Azimova" 2, M. Yelgondiyeva'? A. Kabibulatov', Sh. Shayakhanov', A. Konkayev"?

INNOVATIVE METHOD FOR INFECTIOUS COMPLICATIONS REDUCING AFTER ORTHOPEDIC
INTERVENTIONS VIA PREVENTIVE HEMOCORRECTION. PROTOCOL FOR A RANDOMIZED
CONTROLLED TRIAL

"Department of Anesthesiology and Intensive Care, Astana Medical University NC JSC (010000, Republic of Kazakhstan,
Astana city., Beybitshilik str., 49a; e-mail: mail@amu.kz)

2Department of Anesthesiology and Intensive Care, National Scientific Center of Traumatology and Orthopedics named
after Academician N. D. Batpenov (010000, Republic of Kazakhstan, Astana city, Abylai Khan Ave.,15a; e-mail: info@
nscto.kz)

*Nazerke Zhanarystan — Department of Anesthesiology and Intensive Care, Astana Medical University NC JSC; 010000,
Republic of Kazakhstan, Astana c., Beybitshilik str., 49a; e-mail: zhanarystan97@mail.ru

Introduction. Septic complications following orthopedic procedures remain a pressing challenge in modern surgical
practice, contributing significantly to patient morbidity, prolonged hospital stays, increased healthcare costs, and, in se-
vere cases, long-term disability. One of the modifiable but often overlooked risk factors is preoperative anemia, which is
frequently underdiagnosed and undertreated. Existing evidence indicates that allogeneic blood transfusions, commonly
used to correct anemia, are independently associated with a higher risk of postoperative infections. This underscores
the urgent need to explore alternative, safer strategies for perioperative management, particularly those targeting the

correction of anemia prior to surgery.

Aim. To evaluate the effectiveness of perioperative intravenous iron supplementation with ferric carboxymaltose in
reducing the incidence of periprosthetic joint infections and improving clinical outcomes in patients undergoing elective

orthopedic surgery.

Methods. The IRON study is a prospective, single-center, randomized, open-label, controlled clinical trial. A total of
170 adult patients scheduled for elective orthopedic interventions will be enrolled and randomized to receive periopera-
tive intravenous ferric carboxymaltose at a dose of 15 mg/kg (up to a maximum of 1000 mg).

Primary endpoint. The incidence of periprosthetic joint infections within the postoperative follow-up period.

Secondary endpoints. 28-day all-cause survival, duration of stay in the intensive care unit and in the hospital, achieve-
ment of target hemoglobin levels (=120 g/L in women, =130 g/L in men), number of vasopressor-free days, reduction in
the frequency and volume of intraoperative and postoperative blood transfusions, and decreased utilization of the Cell

Salvage System.

Expected Results: Although patient enrollment is ongoing, it is hypothesized that intravenous iron therapy will reduce
the rate of infectious complications and the need for allogeneic transfusions, while improving postoperative recovery and

hematologic parameters.

Key words: arthroplasty; orthopedics; periprosthetic joint infection; risk factors; preoperative care; anemia; a study

protocol

INTRODUCTION

Periprosthetic joint infection (PJI) is the most serious
complication after large joint re-placement surgery. Preop-
erative anaemia has a significant impact by inhibiting im-
mune function and cellular processes, and believed to be
a separate risk factor for periprosthetic joint infection. The
connection between postoperative anaemia and PJI has
been extensively researched, but the relationship between
preoperative anaemia and PJI has received less attention.

Preoperative anaemia can reduce the level of C3b re-
ceptor on the erythrocyte surface, which possibly impairs
immune function and increase the recovery period follow-
ing surgery. This could lead to the development of peripros-
thetic infection. In order to prevent infectious complications
after surgery, prophylactic antibiotic therapy can be used,
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anaemia can be corrected with haemopoietin, and chronic
diseases that affect haemoglobin production can be treat-
ed. Preventing PJI following total joint replacement and
lowering the risk of secondary or multiple reconstructions
are preferable outcomes. Therefore, patients who meet the
criteria for blood transfusion are treated with blood trans-
fusions, prescribed iron, and erythropoietin supplements.
Early identification, evaluation and treatment of preop-
erative anaemia (haemoglobin < 12 g/dL for women and <
13 g/L for men) has been identified as an unmet medical
need, and it has even been urged to correct preoperative
anaemia by optimization of haemoglobin before planned
surgery. Allogeneic blood transfusions have been shown
to be an independent risk factor for increased adverse
outcomes such as prolonged hospital stay and postoper-
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Table 1 — Inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

1. Age = 18 years

2. Informed signed consent of the patient and/or relatives
(guardians) of the patient;

3. Patients scheduled for orthopedic intervention (Total
knee and hip arthroplasty, revision prosthetics of large
joints).

4. Laboratory and clinically confirmed diagnosis of
anaemia.

1. Refusal of the patient and/or (guardians) to participate
in the study, or failure to sign the informed consent;

2. Known intolerance or allergy to components of
iron preparations, anticoagulants (heparin) or other
components;

3. Platelet level below 50*109/1, laboratory or clinical
signs of hypocoagulation, tendency to develop bleeding;

4. Acute Cerebrovascular Event
5. Acute coronary syndrome.

6. Malignant hypertension.

7. History of pulmonary embolism.

8. The presence of floating, unstable blood clots in the
heart or venous system, hidden bleeding;

9. Haemolysis of any origin.

10.Blood diseases.

ative infections. Although a number of preoperative blood
management techniques have been put out, few studies
have assessed the relative efficacy of various approaches;
hence there are no firm recommendations.

The aim of this study was to minimize the occurrence
of purulent-septic complications after orthopedic interven-
tions by applying a comprehensive therapeutic approach,
including perioperative haemocorrection during the entire
period of observation and hospital stay.

By potentially reducing the reliance on transfusions and
decreasing the incidence of septic complications, the inter-
vention may contribute to improved surgical outcomes and
support the development of cost-effective, evidence-based
perioperative care protocols in orthopedic surgery.

METHODS

Study design. This is a single-center, randomized,
open-label controlled trial investigating the effect of pre-
ventive perioperative haemocorrection in order to reduce
the rate of purulent-septic complications after orthopedic
interventions.

Study population, inclusion and exclusion criteria.
The study included 170 patients scheduled for orthopedic
surgery, which met the exclusion criteria, signed informed
consent, and were randomized according to the randomi-
zation scheme (table 1).

An additional 10 patients were recruited into the study
in case some of the study participants decide not to partic-
ipate in the study.

Before starting the study, participants must complete
an informed consent form and undergo the same examina-
tion as the main group of patients. Allocation of additional
patients into 2 groups was performed according to the ran-
domization scheme of the study protocol.

The study is open-label. Due to the drug's specific col-
our, the comparison group cannot have a placebo control.

Blinding: To maintain the integrity of the study, the stat-
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istician and the researcher collecting the data were blinded
throughout the study period and were unaware of the as-
signed intervention in the study groups.

Justification for inclusion criteria. 1 — the pediatric
population with anaemia cannot be studied in a mixed pop-
ulation due to excessive variation in expected outcomes,
variation in vital signs, and reference value of laboratory
samples. Drug dosing should also be considered more pre-
cisely; 4 — studies including measuring the levels of red
blood cells, haemoglobin, transferrin, ferritin, and serum
iron will be conducted to confirm anaemia.

Justification for exclusion criteria. 1, 2 — the justifi-
cation is self-evident; 3 — already taking the study drug by
any route of administration may interfere with subsequent
analysis; 4-10 — these groups of patients are excluded due
to the possible history of use of antiplatelet agents/antico-
agulants, which have a high risk of bleeding.

Recruitment and randomization. All patients who are
clinically eligible to participate in the study are screened
for inclusion and exclusion criteria. If the patient met the
study criteria, signed an informed consent to participate in
the study.

Randomization was done by computer assisted rand-
omization using permutated block de sign. Patients were
randomized into experimental and control groups with a 1:1
al-location. Randomization lists are generated with a block
size of 20 or 40, stratified by center. Stratifying randomiza-
tion at the center helps account for potential variations or
confounding factors that may be specific to each participant.

Intervention. All patients admitted for elective surgery
with anemia (total knee and hip joint replacement, revision
major joint replacement, correction of scoliotic deformity of
the spine) were invited to participate in the study. If there
was a positive response, the patient was examined ac-
cording to the inclusion and exclusion criteria. Patients with
clinically and laboratory confirmed anemia were included
in the study. Patients will be randomized into two groups.
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IRON

Open, randomized, single-center controlled trial

to reduce purulent-septic complications after orthopedic interventions
through preventive perioperative haemocorrection

170

adult patients
planning orthopedic interventions with perioperative anaemia

- iron autoreinfusionl 3

mg of iron / kg of body
weight for 1 hour.

outcome

- tranexamic acid 15 mg /
kg of body weight

- intraoperative
autoreinfusion

- controlled hypotension complications

Figure 1 — The IRON study

The main group received iron carboxymaltose infusion
according to body weight but not more than 1000 mg once
daily preoperatively or intraoperatively and postoperatively
if necessary. The dosage calculation will be carried out —
15 mg of iron/kg of body weight. The drug will be diluted
only with sterile 0.9% sodium chloride solution in the vol-
ume of 200 ml. To maintain the stability of the drug, it is
not recommended to dilute to a concentration of less than
2 mg iron/mL. The solution will be checked visually for the
presence of particulate matter prior to use. The clinical and
physical stability of the study drug has been demonstrated
up to 12 hours at 30 °C, therefore the solution will be pre-
pared accordingly (Figure 1).

The control group with anemia was prepared for sur-
gery using standard methods of patient management with-
out correction of iron levels (figure 2).

Regardless of the randomization group, all patients
received the best available standard of care for anemia
recommended by current guidelines. This includes mon-
itoring of vital signs, optimization of hemodynamics and
respiration, use of autoinfusion equipment, fibrinolysis in-
hibitors, fresh frozen plasma and red blood cell transfusion
as needed. Surgery was performed under appropriate an-
esthesia, including controlled hypotension, regardless of
the randomization group.

The study is an open-label study. A placebo control
cannot be used in the comparison group due to the unique
colour of the drug used. Blinding: The statistician and re-
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development of purulent-septic

searcher collecting the data are blinded throughout the
study and were unaware of the assigned intervention in the
study groups to maintain the integrity of the study.

Sample size. Primary endpoints: reduction of puru-
lent-septic complications after orthopedic interventions
through preventive perioperative haemocorrection. At a
confidence level of 80%, the real value is within £5% of the
measured value, meaning that 162 patients are the minimal
number of samples needed to meet the desired statistical
constraint. Our planned sample size is 162 patients. We will
recruit an additional 5% (8 patients) to account for potential
loss to follow-up and withdrawal of consent, reaching a total
planned sample size of 170 patients. Secondary endpoints:
28-day survival, reduction in length of stays in the ICU and
hospital, haemoglobin level for women 120 g/l, for men — 130
g/l, days without inovasopressor support, reduction in the vol-
ume and frequency of intra- and postoperative transfusion,
reduction in the frequency of use of the Cell Salvage System.

Data collection and patient follow up. The following
information will be collected prior to the first administration
of the study drug: patient demographics, biometrics (meas-
ured or estimated), medical history, vital signs, laboratory
results, ventilatory status and parameters, and vasopres-
sor dosage. Information was also collected on the use of
reinfusion devices, iron preparations, and fibrinolysis in-
hibitors (tranexamic acid) during the surgical procedures
included in the study. Patients were followed up daily for 28
days after reinfusion (table 2).
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IRON trial

Patient eligible for inclusion in

Exclusion criteria
1.Refusal of the patient and/or (guardians) to

participate in the study, or failure to sign the

| Inclusion

‘ Randomization

!

» | informed consent form;

2. Known iniolerance or allergy to components
of iron preparations, anticoagulants (heparin)
or other components;

3.Platelet level below 50%109/1, laboratory or
clinical signs of hypo coagulation, tendency to
develop bleeding;

-

* 4. Acute disturbance of cerebral blood supply

- iron carboxymaltose 15 mg of iron / kg of
body weight for 1 hour perioperative

- tranexamic acid 15 mg / kg of body weight

-blood transfusion

- controlled hypotension

5. Acute coronary syndrome.

6. Malignant hypertension.

7. History of pulmonary embolism.

8. The presence of floating, unstable blood

- Intraoperative autoreinfusion

- controlled hypotension

!

clots in the heart or venous system. hidden
bleeding:

9. Hemolysis of any origin.

10. Blood disease.

| Daily evaluation of the patient drug administration and laboratory test |

| Data collection at 28 days of randomization |

| Telephone follow — up for 60 and 90 days |

Figure 2 — The process of the study

Patients were interviewed on day 28, 60, and 90 to as-
sess survival. Physicians visited them as scheduled if they
were still in the hospital; if not, additional phone calls were
made.

Statistical plan. Demographic and baseline disease
characteristics are summarized using descriptive statis-
tics. Categorical variables are presented as absolute num-
bers and percentages. Unadjusted univariate analyses
based on Chi-square test or Fisher's exact test were used
to compare the two treatment groups. Relative risks and
95% confidence intervals were calculated using the tabular
two-by-two method. Continuous variables are presented
as mean = standard deviation (SD) or median and inter-
quartile range (IQR). Intergroup differences are assessed
using unpaired Student's t-test or one-sided Anova test
followed by Bonferroni's post-hoc test. Baseline-correct-
ed logistic regression models were used to estimate the
treatment effect (and its 95% confidence intervals) on the
primary and secondary endpoints. Statistical significance
was set at a two-sided level of 0.05 for hypothesis testing.
Primary data analysis is based on intention to treat anal-
ysis. Data are stored electronically in a web-based CRF
form and analyzed using Stata software (Stata Statistical
Software: Version 15, College Station, TX, USA).Analysis
of variance is used to test hypotheses about the statistical
significance of the contribution of each of these factors to
the observed variability. The estimate of residual variation
obtained using analysis of variance is used to calculate the
90% confidence interval for the ratio of the mean values of
the corresponding parameter.

Security profile. Five-hundred and eighty four (584)
iron deficiency anemia patients received either a blinded
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dose of IV iron carboxymaltose (15 mg/kg up to a maxi-
mum of 1000 mg in NS) or placebo over 15 minutes on Day
0. On Day 7, patients were crossed over to receive either
placebo or iron carboxymaltose utilizing the same dosing
as Day 0. We recorded all adverse events and classified
as an adverse drug event (ADE) any that was considered
by the investigator as being possibly or probably related to
study drug. The mean dose of iron carboxymaltose admin-
istered was 962 (+ 88) mg. No CTC Grade 4 or 5 or serious
ADE were reported and no subject discontinued from study
drug due to an ADE. No clinically important differences in
vital signs or physical exams were noted between subjects
treated with iron carboxymaltose and placebo. During the
post dose 24-h and 7-d treatment period, ADEs reported
by >1% of patients in either treatment were higher in pa-
tients after receiving iron carboxymaltose than in patients
after receiving placebo. The 24-h period events included
nausea (2.1% iron carboxymaltose vs. 1.1% placebo),
headache (2.0% vs. 1.3%), and dizziness (1.3% vs. 0.2%).
The 7-d period events included nausea (2.5% iron car-
boxymaltose vs. 1.1% placebo), ALT increased (1.3% vs.
0.2%), AST increased (1.3% vs. 0%), headache (2.9% vs.
1.4%), dizziness (1.6% vs.0.2%) and rash (1.1% vs. 0.2%).
The majority of the ADEs were classified by the investiga-
tor as mild to moderate. No ADE consistent with a hyper-
sensitivity reaction was reported. One patient experienced
a transient, asymptomatic, CTC Grade 1 decrease in BP
(from 132/85 to 95/68 mmHg) which resolved spontane-
ously. CTC Grade 3 ADEs were reported in 4 patients after
receiving iron carboxymaltose (headache and asympto-
matic decrease in serum phosphate) and 5 patients (rash,
creatinine increase and asymptomatic decrease in serum
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Table 2 — Study monitoring

Visit number Visit 1 | Visit 2

Visit 3

Visit4 | Visit5 | Visit6 | Visit 28 | Visit 60 | Visit 90

Month of observation

Study procedures:

Informed consent X

Medical, surgical, family history X

Demographics X

Assessment based on inclusion/
exclusion criteria

General medical examination X

Detailed blood test

General urine analysis

Procalcitonin

Interleukin-6

Serum iron

Transferrin

Ferritin

X | X | X | X | X | X | X

X | X | X | X | X | X | X ]| X

Randomization

Intervention

X

phosphate) after receiving placebo. We conclude that rapid
administration of high dose iron carboxymaltose (15 mg/
kg for maximum of a 1,000 mg over 15 minutes) is well
tolerated and associated with minimal risk of ADE in a large
cohort of patients with iron deficiency anaemia [1, 2].

Ethical considerations. The study was conducted in
accordance with the Declaration of Helsinki and approved
by the Local Ethics Committee of the National Scientific
Center of Traumatology and Orthopaedics named after
Academician N.D. Batpenov (Protocol Ne4 from 9 Novem-
ber 2022).

Patients who are potential research participants will be
informed about the nature of the clinical trial, the drug be-
ing studied, and the possible risks associated with taking
the drug. Each patient is provided with written information
about the study, contained in a patient information sheet.
All patients included in the study must give written consent
to participate in the study. The written consent form is filled
out by the patient himself.

DISCUSSION
According to S. Yang et al. (2020), the development
of purulent-septic complications following large joint en-
doprosthetics is particularly significant in the field of or-
thopedic surgery because the number of patients who
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can be admitted for surgical intervention with serious con-
comitant pathology has increased significantly due to the
expansion of surgical indications, the complexity of ortho-
pedic techniques, and the development of anesthesiology
services [3].

The use of blood transfusions is associated with the risk
of periprosthetic infection. For instance, a meta-analysis
was carried out with a large sample of patients (n=21770),
according to J.L. Kim et al. (2017). Data were obtained on
patients undergoing large joint arthroplasty; for groups re-
ceiving transfusion after surgery, the risk of infection was
2.88%, and for groups not receiving blood transfusion, it
was 1.74%. Surgical site infections were substantially
more common in the allogeneic blood transfusion group
(odds ratio (OR) = 1.71, P = 0.002) in a pooled analysis
utilizing a random effects model [4].

According to J.S. Everhart et al. (2018), there is a
dose-dependent correlation between the risk of surgical site
infection following total hip or knee replacement and alloge-
neic red blood cell transfusion. Preoperative anaemia and
established bleeding disorders were also risk factors for the
requirement for an allogeneic red blood cell transfusion. Ad-
ditionally, allogeneic red blood cell transfusion and surgical
site infection were found to be dose-dependently related,
with infection rates rising as transfusion doses in-creased
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from one (odds ratio [OR] = 1.97; 95% confidence interval
[Cl] = 1. 38), 2.79; p < 0.001), up to two units (OR = 2.20;
Cl =1.37, 3.44; p = 0.002), up to three units (OR = 3.66; ClI
=1.72, 7.16; p = 0.001), and more than three units (OR =
7.40; Cl = 4.91, 11.03; p < 0.001) after concomitant diseas-
es, surgery, preoperative anaemia, and preoperative coagu-
lopathies were identified. Independent risk factors for trans-
fusion were preoperative bleeding disorder (OR = 2.09; Cl =
1.57, 2.80; p < 0.001), preoperative anaemia (OR = 3.90; ClI
= 3.31, 4.61; p <0.001), and a combination of haemostasis
disorders (OR = 1.37; Cl = 1.14, 1.64; p = 0.001) [5].

Preoperative anaemia, even moderate anaemia, is an
independent risk factor for post-operative complications,
according to a meta-analysis by Fowler A.J. et al. (2015),
which included over 900,000 patients undergoing major
surgery (including orthopedic surgery). According to the
results, 30.1% (n=11,675) of 38,770 patients from 474 hos-
pitals in 27 countries—including low-, middle-, and high-in-
come nations had preoperative anaemia. This observation-
al cohort study is consistent with the findings (47 3% of the
studied patients had preoperative anaemia [6].

Following a post hoc examination of the pooled RE-
CORD data (n = 12,000), it was shown that the infection
rates among patients who got autologous blood and those
who did not get a blood transfusion were comparable. In
patients receiving allogeneic blood trans-fusion, the in-
cidence of any infection was 9.9% (392 of 3962), but in
patients not getting allogeneic blood, with or without au-
tologous blood transfusion, it was 7.9% (646 of 8215) (p =
0.003). Patients receiving allogeneic blood transfusion had
significantly higher incidence of wound inflammation or in-
fection (2.4% [94 of 3962]) versus 1.7% [138 of 8215]; p =
0.046) and lower or upper respiratory tract and lung infec-
tions (2.1% [85 of 3962] vs. 1.3% [109 of 8215]; p = 0.002).
Urinary tract infections (3.1% [123 of 3962] vs. 2.5% [209
of 8215]; p = 0.551), bone and joint infections (0.4% [14
of 3962] vs. 0.2% [18 of 8215]; p = 0.056), and other in-
fections (3.0% [120 of 3962] vs. 2.7% [225 of 8215]; p =
0.308) does not differ significantly [7-8]. A total of 5 RCTs
with 608 participants were included in the study by Peipei
Guo et al. (2018). Every included study was randomized,
and the majority of the included studies had a good level
of quality. According to the combined data, the oral TXA
group significantly exceeded the control group in terms
of Hb drop (standardized mean difference [SMD], -0.936;
95% confidence intervals [CI], -1.118, -0.754), Hct drop
(SMD, -0.693; 95% CI, -1.113, -0.274), and drain output
(SMD, -0.793; 95% ClI, -0.959, -0.628).

Between the two groups, there were no statistically
significant differences in the incidence of thromboembolic
consequences or transfusion rate. Due to insufficient data,
the entire blood loss could not be assessed [9-11]

Diabetes mellitus is a known independent risk factor
for the development of PJI. T. Jamsen et al. reported that
PJIl was observed in 1.59% of TGA patients and 2.19% of
TKA patients with diabetes, compared with infection rates
of 0.66% and 0.48%, respectively, in patients without dia-
betes Marchant et al compared uncontrolled diabetes with
con-trolled diabetes diabetic and nondiabetic patients and
found that there is a significantly increased risk of devel-
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oping postoperative wound infection when diabetes is not
properly controlled. A retrospective analysis showed that
despite the correction of glycemic levels in patients after
surgery, infections of various locations and origins were
observed [12, 13].

In conclusion, in order to prevent prolonged errors in
the management of patients with periprosthetic complica-
tions (long-term infusion-transfusion therapy, long-term im-
mobilization, and polyantibacterial therapy), a protocol for
preventive perioperative haemocorrection in traumatology
and orthopedics should be implemented and followed after
investigation.
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WHHOBALMOHHbIN METOAI CHUXEHUA FHOVIHO-CEI'ITVILIECKUVIX OCIOXHEHUN NOCIE
OPTOMNEAONYECKUX BMELLUATENBCTB NYTEM NPEBEHTUBHOW NEPUONEPALIMOHHOM
FEMOKOPPEKUWW. MPOTOKOJ1 PAHOOMU3NPOBAHHOIO KOHTPONIMPYEMOIO NCCINEQOBAHUA

'Kapeapa aHectesvonorum u uHTeHcuBHon Tepanun Nel HAO «MeauuunHckmii yHuBepcutetr Actana» (010000,
Pecnybnuka KasaxcraH, I. Actana, yn. benbitwinik, 49a; e-mail: mail@amu.kz)

2QTpeneHve aHecTe3nonornm, peaHumaummn 1 MHTEHCUBHOM Tepanuu HaumMoHanbHoro Hay4yHoro LeHTpa TpaBmMaTtonornm
n optoneaun nm. akagemuka H. [1. batneHosa (010000, Pecnybnuka KasaxctaH, r. Actana, np-T1 Abbinam xaHa, 15A;
e-mail; info@nscto.kz)

*Hasepke XaHapbicTaH — kadegpa aHecTe3anonormm n mHTeHcusHon tepanun HAO «MeguuMHCKMI YHUBEPCUTET
ActaHa» (010000, Pecnybnuka Kasaxcrah, . ActaHa, yn. benbitwinik, 49a; e-mail: zhanarystan97@mail.ru

BsedeHue. MHOMHO-CENTUYECKNE OCITOXXHEHUS MOCMe OPTONeAMYECKNX BMELLATENbLCTB NPeacTaBnalT coOon akTy-
anbHyo nNpobnemy coBpemeHHon xmpyprui. OHM CBS3aHbl C YBENMYEHUEM NPOAOIPKUTENBHOCTU rocnmMTannsawumu, Bbl-
COKUM PUCKOM WHBanNuamsauumn naumMeHToB U CyLLEeCTBEHHbIMU 3KOHOMUYecknmu 3atpatamu. OgHMM 13 noTeHumnansHo
mMoanduumpyeMbix )akToOpoB pucka SBMSieTCA npegonepaunoHHas aHeMusl, KOTopasi YacTo OCTaéTcsl HeQOOLIEHEHHON
N He MOANEXWT KOppeKuun nepeq onepauven. AnnoreHHble nepenvBaHnis KPoBM, TPAQULMOHHO MPUYMEHSieMble Ans
BOCMOMHeHUs gedumumTa remornobuHa, npogeMoHCTPUPOBany YCTOMYUBYHO CBSA3b C MOBbLILEHWEM YacTOThl Nocneorne-
PaUNOHHBIX MHEKLMNOHHBIX OCIIOXHEHUI. OTO 060CHOBLIBAET HEOOXOAMMOCTb NMOUCKA anbTePHATUBHBLIX 1 Oonee 6e30-
nacHbIX METOO0B KOPPEKUMM aHEMUM B MepUonepaLMoHHOM nepuoge.

Lenb. OueHnTb 9 PEeKTUBHOCTD MPUMEHEHNS KapOoKCcMMansTo3bl XKernesa B nepuonepaumoHHOM neproge Ans CHU-
XKEHUS 4YacTOTbl NEPUNPOTE3HON MHAEKLUN U YITYYLLEHNS KITMHNYECKMX NCXOAOB Y MauUeHTOB, NepeHecLUMX NiaHoBble
opToneanyeckme onepauum.

Memodki. IRON — 3TO NPOCNEKTUBHOE, OOHOLEHTPOBOE, PaHAOMU3MPOBAHHOE, OTKPbLITOE, KOHTPONMPYEMOE KITU-
Huyeckoe nccnegoBaHue. MNnaHunpyetcs BknodeHne 170 naumeHToB, NOANEXallMX NIaHOBbIM OpTONeaAnYecKM BMme-
LaTenbCTBaM. Y4acTHUKM ByayT paHOOMM3MPOBaHbl Ha NOMyYeHne nepruonepauuoHHon MHAY3MM KapbokcumansTosbl
xenesa B gose 15 mr/kr (makcumansHo — 1 000 mr).

lNepsuyHas KoHe4YHass moyka. YactoTa pa3BuTna NnepnnpoTesHon MHGEKL MM B nocneonepalmMoHHOM nepuoge.

BmopuyHbie KOHEYHbIe MOYKU. 28-OHEBHAs BbPKUBAEMOCTb, ANMTENbHOCTb NpebbiBaHMSA B OTAENEHUN UHTEHCUB-
HOW Tepanuu 1 cTaumMoHape, JOCTWXKEHME LerneBbiX YPoBHen remornobuHa (2120 r/n y xeHwmH, =130 /iy My>X4uH),
KONMMYECTBO AHeN 6e3 Ba3onpecCopHOn Noaaepkm, 06bEM 1 YacToTa TpaHcdy3uii, YacToTa npumeHeHus cuctemsbl Cell
Salvage.
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KnuHnyeckas megvumHa

Oxudaembie pesyrnbmamsal. Ha MoMeHT noaroTtoBku aHHOTaUMK Ha6op NnaumeHToB NpoaoJKaEeTCA. I'Ipe,quonaraeT-
CA, 4YTO ncnornb3oBaHne Kap6OKCI/IMa.I'IbTO3bI Xee3a Nno3BoJIUT CHU3NTb PUCK I/IH(*)eKU,I/IOHHbIX OCIOXHEHUN, YMEHbLUNTb
I'IOTpe6HOCTb B aJIJTIOreHHbIX nepenmBaHnax 1 yrny4ylnTb BOCCTaHOBIIEHNE MNOCTE onepaunn.

Knrouvessie crniosa: HOOoNpoTe3npoBaHnE; optoneand; nepunpoTe3Han VIH(beKLI,MFI CyCTaBa, CbaKTOpr pucKa; npeno-
nepaunoHHada Tepanund; aHeMusa; npoToKon nccriegoBaHmnd

H. XKaHapbicmaHr" 2*, b. Asumosa’ ?, M. EnroHduesa" 2, A. Kabubynamos’, LLl. lllasixaHoe', A. KoHkaeg" 2

NEPUONEPALIUANBIK ANAbIH-AITY TEMOKOPPEKUWACHI APKblJbl OPTONEAUANBIK APANIACY[IAH
KEMIHIT IPIHAOI-CENTUKATBIK ACKbIHYITAPAbI TOMEHAETYAIH MHHOBALIMANBIK SAICI.
PAHOOMU3ALUUANAHFAH BAKbINNAHATBIH CbIHAK NMPOTOKOIbI.

'«ActaHa meauumHa yHumBepcuteTi» KEAK Ne1 AHecTesunonorus xeHe kapkblHAbl Tepanusi kadpegpacsl (010000,
KasakcTtaH Pecnybnukacel, ActaHa K., benbiTwinik kew., 49a; e-mail: mail@amu.kz)

2Akagemuk H. XK. BatneHoB atblHAaFbl ¥NTTbIK FbINbIMU TPABMAaTONOMS )KoHe OpTONeamns opTanblfbiHbIH aHECTE3UONOrUS,
peaHMMauuns xeHe KapkblHAabl Tepanusa Genimi (010000, KasakctaH Pecnybnukackl, AcTtaHa kanacbl, Abbinanm XaH
OaHfbinel, 15a; e-mail: info@nscto.kz)

*Hazepke XaHapbictaH — «AcTaHa meguumHa yHuBepcuteTiy KEAK Ne1 AHecTesnonorus >xaHe KapKbiHAbl Tepanus
kadpegpacel; 010000, KazakctaH Pecnybnukachkl, ActaHa K., benbiTwinik k-ci., 49a; anekTpoHablk nowwTa: zhanarystan97@
mail.ru

Kipicne. OpTtonegusaneik onepauusanapgaH KeniHri ipiHai-centukanblk ackbliHynap Kasipri XMpyprusinblk Taxipubene-
ri @3ekTi macene 6onbin Tabbinagel. MyHAanm ackeiHynap naumMeHTTIH y3aK yakbIT aypyxaHada kaTyblHa, MyregekTikke
yLiblpay KayniHiH apTyblHaA X8He MefMUUHanbIK KeMeK LbIFbIHAapbIHbIH kebetoiHe anbin keneai. Onepauuvsa angbiHaarbl
aHeMust — Xui kesgeceTiH, Bipak Xui eckepinmenTiH MmoandukaumanaHaTelH Kayin dakTtopbl. AHEMUSIHBI TY3€TY YLUIH
KonAaHblnaTbIH annoreHik KaH Kyt afictepi onepaunsagaH KeniHri MHeKUunanblKk ackblHynapabiH, 4aMy KayniH apTThbl-
patbiHbl AanenaeHreH. CoHAbIKTaH onepauusiFa AeniHri ke3eHae aHeMUsHbI Kayincia xxaHe TWiMAiI 8ficTepMeH Ty3eTyaiH
Ganamarnkl XonaapblH i34ey KaXeTTiniri TybliHAan oTbIp.

Makcamei. lMepuonepaunanblk Kesenae kapbokcMansTo3abl TEMIP KongaHyablH NepunpoTesaik MHgekunsanapabiy
XKWINiriH TeMeHAETYAEr XXaHe KIMHUKanbIK HOTWXENepAi XakcapTyaarbl TMiMAINIriH 6aranay.

©dicmep. IRON — 6ip opTanblkTa XYprisifneTiH, NPOCNeKTUBTI, paHOoOMU3aLMsAaHFaH, allblK, 6akbinaHaTbiH KIWHK-
kanblk 3epTTey. Xocnap GonbiHWwa 170 nauneHTKe opToneausinbiK onepauums xacanagbl. Kateicylwbinap onepauusira
OeliH xxaHe keniH 15 mr/kr (eH kebi — 1 000 mr) menwwepiHae kapbokcMMansTo3abl TEMip MHAY3USCHIH anaTbiH TOMNKa
paHgomMu3auusnaHagbl.

Gacmbl Homuxxe Kepcemkiwi: onepaumsigaH KeniHri nepunpoTte3aik MHdekumsnapablH, Xuiniri.

Kocbimwa kepcemkiwmep: 28 KyHAIK TipLWIinik €Ty, peaHMMaLns XaHe Xanmnbl aypyxaHaaarbl XaTy Y3aKTbifbl, Mak-
caTTbl reMornobuH aeHreniHe (snengep ywin =120 r/n, epnep ywiH =130 r/n) xeTy, Ba3onpeccoprblk Kongaycbl3 6TKEH
KYHOEP CaHbl, KaH Kyt Xuiniri MeH kenemi, congan-ak Cell Salvage xymneciH nanganany xuiniri.

Kyminemin Hamuxxenep. Kasipri TaHOa naumneHTTepai 3epTTeyre Kocy xanfacyaa. Kapbokcumanstosabl Temip konga-
HY WMHEKLMANBIK acKbIHyNapablH XWiniriH TEOMeHAETIN, annoreHaik TpaHcdy3unsanapra KaxeTTiNiKTi a3anTbin, nayneHT-
TepaiH KannbiHa KenyiH >xakcapTaabl gen domkaHyaa.

Kinm ce3dep: aHgonpoTe3aey; opToneaus; nepmunpoTesaik OybiH MHPEKUMACHI; kayin dhakTopnapsbl; onepauusiFa oen-
iHTi Tepanusi; aHeMusi; 3epTTey NPOTOKOSbI
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3. T. Kapeken™, B. B. Abubynna’, B. E. TepexaH', K. K. KabbikeHoBa', H. [l. [itoceHra3sbieBa’, P. XK. Hbirbi36aeBa?,
K. H. WapadyTtanHoBa®

MOP®OJIOMMYECKUE U3MEHEHWUSA NEMKUX Y QETEW C BPOXXAEHHOW NHEBMOHUEWN

'"Kadeapa mopdonorun HAO «MeguumHckuin yHnsepcutet Kaparanael» (100008, Pecnybnumka KasaxctaH, r. KaparaHnaa,
yn. Torons, 40; e-mail: inffo@gmu.kz)

2KI'M «O6nacTtHas knuHudeckast G6onbHuua» (100012, Pecny6nuka KasaxctaH, . KaparaHga, np-T HypcyntaHa
HasapbaeBa, g. 10A; e-mail: okb@okbkar.kz)

3KI'M «O6nacTtHas aetckas knuHuyeckas 6onbHuua» (100024, Pecnybnvka KasaxctaH, . Kaparanga, np-T Laxtepos,
83; e-mail: kgp_odkb@mail.ru)

"3epe Tanratkbi3bl KapekeH — HAO «MeaunuuHckuii yHusepceuTeT KaparaHgbl»; 100008, Pecnybnuka Kasaxcrah, T.
KaparaHga, yn. lNorons 40; e-mail: zerekareken@mail.ru

Lenb. N3yvyeHne ocobeHHoCTEN MOPONOrniecknx N3MEeHEHUI NErkMX y AeTEN C BPOXAEHHON MHEBMOHUN pasnuy-
HOW 3TMONOrUN.

Mamepuarnbsi u Mmemodsl. [poBegeHO PETPOCNEKTUBHOE UCCIIEA0BaHNE NErkMX AeTen NnaTorioroaHaToOMN4Yeckoro oT-
aenenus Kl «ObnactHasa getckas knuHudeckas bonbHuuax (r. Kaparanga, Pecnybnvka Kasaxcrtad) ¢ 2020 no 2023 r.
Bbinn npoaHanuanpoBaHbl NPOTOKOSbI MATONIOroaHaToMUYeCKux BCKpbITUA 18 TpynoB B Bo3pacTe Ao 1 Mec., ymepLumnx
OT BPOXXAEHHOW NMHEBMOHMM.

Pesynsmamel u 0bcyxdeHue. MakpocKonmM4eckue NpuaHakM NHEBMOHMWI NECTPbIV BUA NErkmx, YepeaoBaHve Tem-
HbIX Y4aCTKOB aTeNeKkTas3oB WM CBETMbIX B34YyTbIX aMPU3EMaTO3HbIMK MOASMU Yy NOrnbLLnX B TedeHne nepsbix 1-3 cyT
XM3HWU ObINM Mano BbIpaXeHbl, HO YBENMYMBanuch K 5-7 cyT, korga Habnoganuce 6onee 3HavyMTemNbHbIE NMOPAXEHWS
neroyHow TkaHu. Mukpockonmyeckn Hambonee pacnpoCTpaHEHHbIMU N3MEHEHNAMMN ObiN HApYLLEHNsT KpoBooOpalLe-
Husl, 0bpasoBaHMe o4aroB OMUCTENEKTa3oB, NMMMAO-nenkounTapHas UHUNLTpaumus, 4YacTo C NPUMEChI0 3pUTPOLINTOB,
Hanunyne mbpuHa, HPOPMMPOBaAHNE TMATTMHOBLIX MEMBPaH 1 OTEYHO-TeMOopparnyecknii CUHAPOM, 0COBEHHO Y HEAOHO-

LLUEHHbIX OETEN C recTaunoHHON HE3PEJIOCTbIO JTIETKNX.

Bbigo0kb!. MaKpo- N MuUKponpenaparhbl NEero4yHon TKaHu, nony4yeHHble B XO4€e BCKPbITUA, YKa3biBalin Ha CE€PbE3HbIE
M3MEHEHNSA B NIErOYHOW TKaHU 1 KpOBeHOCHOIZ CUCTEME, YTO MOXET UMETb 3HAYUTENIbHbIE KIMMHUYECKME nocnencrtBund

ana 300poBbsA HOBOPOXKAEHHDbIX.

Kntoyessie crosa: BpOXAEeHHaA NMHEBMOHUA; HEeOOHOLLEHHbIN HOBOpO)KLleHHbIVI; pecerlpaToprlﬁ TPaKT; rematoreH-

HO-TpaHcnaueHTapHble VIH(beKLI,VIVI; MaTtepuarbl ayTorncum

BBEOEHUE

BpoxgeHHas nHeBMOHWS Obina M ocTaeTcs A0 Ha-
CTOSILLLEro BPEMEHN OOHOW U3 BaXKHeWLWunx npobnem He-
oHaTornormn. Ee BO3HMKHOBEHME 0OycnoBneHo WHGK-
LUMPOBaHMEM Mfoda pPasfuYHbIMM  MUKPOOraHU3mMamm
KaK BHYTPUYTPOOHO, Tak M TaHCNIAUEHTapHbIM N KOH-
TakTHbIMM NyTaMu. BpoxgeHHass MHEBMOHMS KIMHUYe-
CKM W Ha peHTreHorpamMax MposiBrsieTcs B nepsble 72
Y >KM3HU HOBOPOXAEHHOro. Bo3byanutensmun BpOXXaeHHON
NHEBMOHUK MOryT BbITb GakTepun E. coli, Enterobacter
aerogenes, Klebsiella spp., Pseudomonas aeruginosa,
Group B Streptococcus, Staphylococcus epidermidis,
Staphylococcus  aureus,  Haemophilus influenza,
Klebsiella pneumoniae, Pneumococcus; Bupycbl Herpes
simplex virus, Cytommegalovirus (CMV), Respiratory
syncytial virus, Rubella; rpubbl: Candida spp.; npu TpaHc-
nnaueHTapHoM WHdUumMpoBaHuun: Toxoplasma gondii,
Treponema pallidum, Listeria monocytogenes, Bupyc
npocToro repneca, uutomeranosupyc. [lpu wuHTpaHa-
TanbHOM uHduumpoBaHun: Group B Streptococcus, E.
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coli, Klebsiella spp., Chlamydia trachomatis, Mycoplasma
hominis, Ureaplasma urealyticum.

BpoxageHHast THeBMOHUA nNpeacTasnsieT ocobyto onac-
HOCTb ANns rnyboKo HeOOHOLUEHHbIX AeTeW, MOCKOMbKY
nX OpIxaTenbHas cucTema elle He MOSHOCTbo cchopmu-
poBaHa, U Yy HUX HeOOCTaTOYHO pa3BuTa BbipaboTka cyp-
hakTaHTa, YTO CyLLIECTBEHHO MOBbLILIAET PUCK pa3BUTUSA
6poHxoneroyHon gucnnasum (bJ10). Ha doHe aToro oyeHb
ObICTPO pa3BMBaETCsl MHEBMOHWS, a Takke OPYrne OCMoX-
HeHUsl, Takne Kak acUKCUs, MOPOKM PasBUTUS, CUHAPOM
ObIXaTernbHbIX PacCTPOWCTB, MLUEMUS MO3ra, FMnokcuye-
CKOEe NopaKeHWe LeHTpanbHOM HEPBHOW CUCTEMbI, YTO MO-
XKET MPUBECTM K MHBANUOHOCTU U CYLLECTBEHHO YXYALUNTb
KayeCcTBO XW3HM B ganbHenwem. NpuToM puck netanb-
HOro MCXOQa COXPaHSIETCA M MOCME BbIMUCKN U3 CTaumo-
Hapa. YunTblBasi OTCYTCTBME CNeUndPUIECcKnX CUMNTOMOB
BPOXOEHHON MHEBMOHUK, @ TaKKe ee TsKernoe TevyeHue
N BMUSIHAE Ha Jpyrne opraHbl U CUCTEMbI, HEOOXOAMMO
3HaTb MopdonorMyeckme NPU3Haku AaHHOW NaToNornu.

OTanbl TeyeHnss NHeBMOHUK: 1) cTagmsa MHdUNLTPa-
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PucyHok 1 — [NaToreHes remaTtoreHHOW TpaHcnaueHTapHON NHAEKL MK

umn (nepsas Hegens 6GonesHW): Ha peHTreHorpamme
HabnogaeTca 3aTeHeHue ferovYHom TkaHu 6e3 4eTkux
KOHTYPOB 1 rpaHuL, Yalle Bcero B nepudepuyeckmx oT-
Aenax cerMeHToB unu gonewn nerkux. B HekoTopbix cny-
Yyasx 3aTeHeHne MOXeET OblTb OrpaHUYEeHO Mexay cerMmeH-
TapHbIMW UNW JONEBbIMU NEPeropoakamMu, ¢ peakumsamm
WHTEpCTUUMYyMa B COCEAHUX CerMeHTax; 2) ctagusa pac-
cacblBaHua (BTOpas Hegensa 60nesHu): UHTEHCUBHOCTb U
NPOTSXKEHHOCTb UHMUALTPALUN YMEHbLUAKTCS, NOABMS-
I0TCH OYaroBble TEHU Pa3fiMyHOro pasMepa B COMeTaHuu ¢
obnactamMun nero4Hon TKaHM OBbLIYHOW UM MOBLILLEHHON
nHeBMaTu3aumn. Takke BO3MOXHO YCUIIEHUE MEero4Horo
pUCyHKa 3a CYeT WHTepCTULManbHOro KOMMOHEHTa; 3)
CTagus MHTepCcTULManbHbIX U3MEHEHUIN (KOHEL, BTOPOW —
Hayarno TpeTbeun Heaenu): MHPUNLTPaTUBHbIE U3MEHEHNS
OTCYTCTBYIOT, HO BbISBISIOTCH UHTEpPCTUUMANbHbIE n3Me-
HeHWs1 B BUAe nepmbpoHxXmarbHbIX UIBMEHEHUN, ceTyaTomn
AeopMaLmMm Nero4Horo pucyHka un Tsxectu. Nospexae-
HWE KMeTOK ObIXaTeNbHOro 3anuTenus npu BPOXOEHHOW
NMHEBMOHUN OBYCMOBMEHO HEeMnoCpPeacTBEHHbIM BO3Aen-
cTBMEM BO30youTenss WHMEKUMM Ha pecnmpaTopHbIN
TPpakT, Y4TO BEAET K pa3BMTUIO BOCNANUTENbHOW peakumnn 1
KNeTo4YHOMY NOBPEXAEHMI0. OTO HapyLlaeT HopMarbHble
npouecchl rasoobmeHa 1 gbixaTtenbHON MexaHuku. aTo-
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reHe3 reMaToreHHoro TpaHCnIaueHTapHoOro MexaHu3ma
WMHPMLUMPOBaHMA Nnoga nNpeacTaBneH Ha pucyHke 1.
OOouH 13 MexaHW3MOB, NPUBOAALMX K Pa3BUTUIO
BPOXOEHHON MHEBMOHWUW, 3aKr4vaeTcs B BO3AENCTBUU
NaToreHoB N/Mnn UX TOKCMHOB Ha CypdakTaHT. 3TN MUKPO-
Obl N/MNM MX TOKCUHBI MOTYT paspyLlaTb CypdakTaHT Ha-
NPSIMYIO UMK CMOCOBCTBOBATL MX NMPOYHOMY 3aKpernseHunto
Ha HeM. MukpobHble NpoTenHasbl MOryT pasnaratb 6enku,
cBsi3aHHble ¢ cypdakTaHToM. Kpome Toro, HEKOTopble KOM-
MOHEHTBbI cypdakTaHTa MOryT CNY>XUTb NUTaTENbHOW cpe-
OOV A5 HEKOTOPbIX MWKPOOrPaHW3MOB, YTO OOBSACHSET
NpenMMyLLEeCTBEHHON NopaXeHue anbeeonounToB. Hanpu-
Mep, HEKOTOpPbIEe LWTaMMbl CTA(UIOKOKKOB MOTYT UCNOMb-
30BaTb NMNONPOTENAbI, HEACTEPUDNLNPOBAHHbBIE XXUPHbIE
KMCNOTbI M yrneBodbl cypdaktaHTa ang csoero pocta. Cu-
HerHomHas nanodvka Takke MOXeT Mcrnonb3oBaTb Genko-
BYIO dopakLmio cypdakTaHTa B NpoLiecce CBOEro pa3BuTuS.
Mo gaHHbIM BO3 B 2019 . OT NHEBMOHMM NO BCEMY
mMupy ymepro 740 180 geter B BogpacTe Ao 5 neT, 4To co-
ctaBnsaeT 14% Bcex cnyyaeB CMepTu eTel B Bo3pacTe Ao
5 net. A cpeawn geten B Bo3pacte ot 1-5 neT Ha NHEBMOHMIO
npuxogutcs 22% Bcex criydaes cMepTu. B Kasaxctane no
coctosiHuio Ha 8 utonsa 2020 r. obuee konnyecTso nauu-
€HTOB, HaXOASALMXCHA Ha CTaLMOHAPHOM Jle4eHUU C MHEB-
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Tabnuua 1. MNepBrnyHasa 3aboneBaeMocTb HOBOPOXAEHHbIX

2020 r. 2021 r. 2022r.
He[OHOLlEeHHble | AOHOLWEHHble | HEeOOHOLUEHHble | AOHOLUEeHHble | HEAOHOLUEeHHbIe OOHOLLEHHble
[N
=
5
2 2,3 0,04 29 0,02 4,1 0,03
[}
I
c
*yncno criydaes Ha 1 000 poamBLLMXCS XUBBIMA
7
6
5 |
| = ]cyr
! m23 cyr | JIGB O4YKH
3 45 ey B MansauKH

= cnycrs 30 cyT

BpeMsi cMepTH 1IOCIIe POXKIACHHS

PucyHok 2 — PacnpegeneHue crydaes ¢ BHYTPUyTPOOHOWM
NMHEBMOHVEN B 3aBMCMMOCTU OT BPEMEHU CMEPTU

MoHuen, coctaenano 40 257, ns Hux B3pocnbix — 39 244,
aeten — 1 013, yto coctaBuno 2,5 npoueHTa oT 0bLLEro Ko-
nuyectea. ObLlee KONMYECTBO NaLMEHTOB C MHEBMOHUEN
©e3 KopoHaBMpycHoW uHdekumm coctaenano 30 734, 1o
ecTb 76,3% OoT 00Llero konMyecTsa NaLMeHToB C MHEBMO-
Huen. ObOLLee KonmMyecTBo NauMeHTOB C NMHEBMOHMEN, 00-
YCIOBMNEHHOW KOPOHABMPYCHOW MHMEKLMEN, COCTaBrAno
9523, 10 ecTb 23,7% oT 06LLEero KonmMyecTsa NaLMeHToB C
NHEBMOHMEN, U3 HUX B3pocnbix — 9 219, neten — 304. Mo
AaHHbIM Blopo HauMoHanNbHOW CTAaTUCTUKK U AreHTCTBa MNo
cTpaTternyeckomMy nrnaHupoBaHuio u pecpopmam PK, B 2020
I. NnepBn4YHas 3aboneBaemMocTb NMHEBMOHWEN Cpean Hedo-
HOLLEHHbIX AeTen cocTtasuna 2,3 cnyyad Ha 1 000 pogus-
LLMXCSI XKMBbIMM, YTO YBENMYMNOCH Ha 56% MO CpaBHEHUIO
¢ 2022 r. [Ins AOHOLWEHHbIX AETEN 3TOT NoKasaTternb cocTa-
Bun 0,04 B 2020 r., 4To Ha 25% MeHbLLE MO CPaBHEHMIO C
2023 r. (Tabn. 1.)

Lenb paboTbl — n3yyeHve ocobeHHocTel Mopdorio-
rMYECKNX N3MEHEHWI NETKUX Y OETEN C BPOXKOEHHOW MHEB-
MOHMEN pasnNYHON STUOMOIUN.

3apaya — aHanuM3 CTPYKTYpbl CMEPTHOCTU MPU BHY-
TPUYTPOOHBLIX MHEBMOHUSAX, CpaBHUTENbHasi Mopdonoru-
Yyeckasi xapakTepucTMKa NIErkux y HOBOPOXXAEHHbIX MO Ma-
Tepuanam ayToncun.

MATEPUATIbI U METOAbI
[MpoBeOeHoO PETPOCNEKTUBHOE WUCCrEAOBaHUE NErkux
OeTel, NOCTyNMBLUMX B NartorioroaHaToOMUYeckoe oTaene-
Hue KITl «ObnacTHasa aetckas KnuHu4eckasi 6onbHULAa»
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PucyHok 3 — PacnpefeneHue criy4aes ¢ BHyTPUYTPOGHbLIMU
MHEBMOHMSIMW B 3aBUCUMOCTU OT fona

¢ 2020 no 2023 r. bbinn npoaHannanpoBaHbl NPOTOKOSbI
naTornoroaHaTOMMUYeCKMX BCKpbITUIA 18 TpynoB B Bo3pacTe
0o 1 Mec., yMepLUMX OT BPOXXAEHHOW MHEBMOHUMN.

PE3YINbTATbI U OBCYXXOEHUE

lMpoBeoeH aHanM3 nokasaTtene MepTBO- U KUBOPO-
xoeHus. Tak, MepTBOPOXOEHWUS 3aperncTpuMpoBaHO He
Obin0. TPOUEHT XUBOPOXKAEHHBIX M YMEPLUUX B TEYEHME
2-7 cyT OOCTaTOMHO BbICOKWA. B nepBble cyTku ymeprio
3 pebeHka, Ha 2-3 cyT — 6, Ha 4-5 cyT — 6, B TedeHne 30
cyT — 3 pebeHka (puc. 2). YCTaHOBMNEHO, YTO KONMUYECTBO
crnyyaeB AMarHOCTUPOBAHHOW BHYTPUYTPOOHOM MHEBMOHUN
y Mane4mkoB cocTtaBuno 66,6%, y pagesodek — 33,%
cnyyaeB (puc. 3). lNMpu oueHke criydaeB B 3aBUCMMOCTH
OT TeppuTOpManbHOro pacnpegenieHns MnokasaHo, uTo
KONMMYeCTBO Cry4aeB AMarHOCTUPOBAHHOWM BHYTPUYTPOOHOM
NMHEBMOHUM CPeaM rOpOACKOro HaceneHust CcocTaBuIlo
83,3% cny4vaes, cenbckoro — 16,6%. Y 6 geten 6bino 3a-
perncTpmpoBaHa HeOHOLLEHHOCTb 4 cTeneHn (macca npu
pOXOeHUN — MeHee 1 Kr), y 6 — HEAOHOLLEHHOCTb 2 CTEMNEHN
(macca Tena npu poxgeHun — ot 1,5 oo 2 kr).

Y 6 petelt Obina 3aperMcTpMpoBaHa MepPeHOLLEHHOCTb.
Y NepeHOLUEHHbIX OETEN BO3HWUKIN OCIOXHEHWUS B BuUAe
acnMpaumm MeKOHMEBOW >XWOKOCTW, PaHHEro HeoHararb-
HOro cencuca u TUNOKCUYECKO-ULLEMUYECKUX TMOPaKEHUN
LEHTPanbHON HEpPBHOW CUCTEMbI, OTEK TONTOBHOMO MO3ra.
MpuyrHbI, 00yCNOBMBLUME AAHHBIN AMArHO3 U OCMOXKHEHWS,
MOXHO BbISIBUTb M3 JaHHbIX aHaMHe3a Matepen. Tak, y Ma-
Tepen ObINn 3aperncTpupoBaHbl Takne 3aboreBaHusi, Kak
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COVID-19, oxuvpeHvne n ak3emMa. Tak xe y mMaTtepen Bcex
HE[OHOLLEHHBIX JeTeN Ha BpeMsi pogoB Obinv Takve 3abo-
NeBaHus, Kak pak NpaBoro NPOMEXYTO4YHOro 6poHxa, MeTac-
Tasbl B MMMOoy3nbl CpesocTeHnst  OPOHXONYNbMOHArbHbIE
NMMA0Y3nbl, HaOKMOYMYHbIE NMMAOY3Nbl, KaHLepomaTo3
obounx nerkmx, GpoHxmanbHasi actMa, BbINOTHOW Nepukap-
OWT, XPOHUYECKUIA MUeNoHedpuT, apTepuanbHasi rmnepTex-
3usi 3cTeneHn, MMoMa MaTku1, BapuUKO3HOE pacLUMpeHNE BEH
HDKHMX KOHEYHOCTEN, CMOPpLLEHHAs neBasi Modka, XpOHW-
Yeckun nuenoHedpuT, ayTnpeoa. MNMonyyeHHble pesynsrartb
NoaTBEPXKAAIOT, YTO MMENUCh (haKTOpbl pUCKa Pa3BUTUS BHY-
TPUYTPOOHOTO MHMPULMPOBaHMSA Nioga U HOBOPOXOEHHBLIX
aeten, obycrnoBneHHbIE BOCMANUTENbHBIMI Npoueccamn B
nocrnege, 4to, 6e3ycnoBHO, cka3anock Ha 0COHBEHHOCTSAX CO-
CTOSIHMSI HOBOPOXAEHHBIX B MOCTHATAsbHBIA NEPUOA.

M3BecTHO, 4TO NtoBble HeEGNAaronpusiTHblE BO3AENCTBUS
BO BpeMsi GEpeMEHHOCTM, BIMSIOWME HA WMHULMPOBaHME
nrnoga n 3adepXky ero passutusa (marororms marepu, no-
POK/ pasBUTWSA, MATONOMMA Mocreqa), MoryT NpUBOAUTL K
npexaeBpeMeHHbIM podamM. B npoBeneHHoOM wuccneposa-
HUM 3ab0neBaHNs MaTepen NMPUBENU K TaKMM OCIIOXKHEHW-
AM Yy [EeTEN, Kak Cencuc HOBOPOXAEHHOIO, MLLIEMUS MO3ra,
rnokcuyeckoe nopaxeHne LUHC, runotpodus BHYTPEHHMX
opraHoB, OpoHxoreroyHasi AUcnnasus, CUHAPOM ApbiXxaTerb-
HbIX PacCTPOWCTB, ANCCEMMHNPOBAHHOE BHYTPUCOCYANCTOE
CBEPTbIBaHME KPOBM, ULLIEMKS TONTOBHOMO MO3ra, Liepebparb-
Has nerikoMansyms, OTeK rofIOBHOIO Mo3ra, ansasuvs TMmyca,
rnonnasus rofloBHOrO MO3ra, cepaua, NerkMx 1 CeneseHku,
rMnepnnasns nevYeHun, Novek, Haano4Ye4HKoB U TUMyca.

AHanma cobCTBEHHbLIX MaTepuarnoB CBUAETENbCTBYET
0 OOCTOBEPHOM BMWUSIHUM NATONOrMnU MaTepu 1 Natonorum
GepeMeHHOCTH, Hapsay ¢ BOCNanuTenbHbIMU N3MEHEHNSI-
MW B MNOCINeae Ha 3afepXKy CO3peBaHUs OpraHoB nnoaa,
YTO cnocobCTBYET NpeXaeBpeEMEHHBIM POAaM U Pa3BUTUIO
pecnMpaTopHbIX HapyLleHW B pPaHHWIA MOCTHATalbHbIV
nepvog, 4To Hepeako 0OyCrnoBNeHO HE3PENOCTbI0 BPOHXO-
neroyHow TkaHu (puc. 4). MNMpu aTom oTMevaeTcs npamas
3aBMCMMOCTb Pa3BUTUSA BPOXOEHHbIX MHEBMOHMUIA OT CTe-
NneHn pucka BHYTPUYTPOOHOIO MHPMLMPOBAHMS MpU Bbipa-
YKEHHbIX THOMHO-BOCMANUTENbHbLIX MU3BMEHEHUSX B NOCNEE.
Bonbluoe 3HayeHVe NMeeT BOCXOAALLMIA NYTb MHAULIMPO-
BaHUSA Nerkux nnoga npu acnMpauum MHOULMPOBaHHBLIX
OKOMONIOAHbIX BOA, YTO ABNSAETCHA BaXKHbIM NaToreHeTn4e-
CKUM MEXaHM3MOM, MpU KOTOPOM MPOUCXOAUT acnupaums
VNHPMUMPOBaHHbIX OKONMOMNoAHbIX BoA. [loka3aTtenscTBOM
VMHPMLMPOBAHKSA OKOMNOMTOAHbLIX BOA, MOTYT CITYXXWUTb MHOW-
HO-BOCMANUTENbHbIE M3MEHEHWUSI B aMHUOTUYECKOWM 00Oo-
NOYKE KaKk CTPYKType, HEMOCPELCTBEHHO BbICTMMAMOLLEN
aMHUOTUYECKYHO NOMOCTb.

[Mpu3Hakm MaccMBHOM acnMpauum OKONONOAHbIX BOZ
NoATBeEPXAANUCb MOpdONOorM4yeckn nNpu obHapy>xeHun B
NErknx poroBbIX YeLlyek U YacTu4Yek MeKOHUA. Acnvpauus
Yalle oTMevanach y AeTel ¢ BHyTpUyTPOOHOM NHEBMOHMEN
Nno CpaBHEHMWIO C JETbMW 6e3 MHAPEKLNOHHOTO MNOPAKEHUS
nerkux. Y HOBOPOXAEHHbIX, POOUBLUNXCS NPeXOeBPEMEH-
HO Ha 33-34 Hepn. 6bepeMeHHOCTM 1M OTCTaBLUMX B CO3pEBa-
HUW Nerkmx, Habniganvckb LWNPOKNE anbBeorsipHbIe Nepe-
rOPOAKM M BbICOKMI SMUTENUIA, KOTOPbLIA BbICTUNAN anbBe-
onbl (puc. 5). 3TN N3MEHEHNSI COXPAHANUCL B TeYeHne 7
n bonee cyT. HecmMoTpsi Ha BO3MOXHOE YCKOpPEHHOE COo-
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3peBaHue NEeroYHon TkaHu, pyHKUMOHaNbHasa akTMBHOCTb
NErknx 0CTaeTcs HU3KOW. DTO NOATBEPKAANOCH HANNYMEM
IMYKOreHa B PasfnUyHbIX CTPYKTypax Nerkux gaxe go 34-
35 Hep. 6epemeHHocTH. [Npu rmybokon Mopdonorniyeckomn
He3penocTn ObIXaTemnbHbIX MyTEN HE Pa3BUBAKOTCS OTEM-
HO-remMopparMy4eckmin CMHAPOM W rManmMHoOBblE MeEMOpPaHBI.
B mopdonornyeckom acnekte Habnwoganacb KomOuHa-
LUMS CNaBLUMXCSi OPOHXOB M PacKpbITbIX PecrnMpaToOpHbIX
OpOHXOB, a TakKe anbBeonspHbIX X040B C AUddY3HbIM
MUKpOTpOMOO30M. B nepBble ABa OHSI nocrne poXaeHWUs
npoucxoguna rmbenb anbBeOnsipHOro anuTenus. Y rny-
OOKO HEJOHOLUEHHbIX MMadeHLEB C 3HAOTENMANBHON He-
Kpo3upyloLlen Me3eHxuMarnbHoOn TpaHcdhopmauuen, ymep-
LWMX B NEepBbIA Yac Mocrne poXAeHUs, obHapyXuBanucb
nepBUYHbIE aTenekTasbl Nerknx. AnMTenmn 6poHxoB Bbin
YaCTWMYHO OTCIIOEH, MX MPOCBETHI CBOOOAHLI, B HEKOTOPbIX
OpoHxax npoceeT ObiN pacwmpeH. HekoTopble pecnupa-
TOPHbIE BPOHXM ObINM PE3KO pacLUMPEHbI, anbBeEONSAPHbIE
XOfbl — LUMPOKUE. ArnbBeOorbl, B OCHOBHOM, UMenu Hebonb-
LLION pa3mep 1 Oblny BbICTNAHbI YNMOLWEHHbLIM 3NUTENNEM.
B nx npocBeTax oOHapyXvnBanuch oTwenyLleHHbIE anbBe-
onounTbl, HEOOMNbLLOE KONMMYECTBO HEM3MEHEHHbIX MaTe-
PVHCKUX 3PUTPOLIMTOB, PparMeHTbl OKOMOMIOAHbLIX BOA
(aMHMOTKYECKas YeLlylika) 1 MEKOHMArbHbIE TenbLa.

[nsa aTow Bo3pacTHOM rpynnbl ObINO XapakTepHO pas-
BUTUE MEXYTOYHOro oTeka. llumdaTtunyeckmne cocyapl 6binm
pacLUMpeHbl, NPOCBEThLI NIEFOYHbIX apTeEpUn — CBOOOAHHI,
BEHbI U BEHYIbl — YMEPEHHO 3anOfIHEHbLI KPOBbLIO, B MPO-
CBETax HEKOTOpbIX M3 HUX Obinn OoBHapyxeHbl TPOMObI.
MexanbBeonsipHble Neperopogkyn Oblnn LWMPOKMMU, Ka-
NUNNspbl — ManoKpoBHbIMK. Mo NneBpon BbISABASANUCH
ovyary anbBeEONSAPHOM 3MU3EMbI U  KPYMHOOYaroBble
anbBeONAPHbLIE KPOBOUIMUAHWSI.

3apepkka nNepecTporknM MOCTHaTaNbHOIO KpPOBOOOpa-
LLEeHNs Yy Taknx nauueHTOB NpMBOOUT K BbiICTpOMy pa3Bu-
TUIO reMOAMHAMMYECKNX HAPYLLEHUIA, YTO MOXET CTaTb Npw-
YMHOW neTanbHoro ncxoga. OgHMM 13 BaXKHbIX (hakTopoB,
CNOCOOCTBYHOLLMX NMOBPEXOEHUIO ANIbBEOSISIPHOIO ANUTENUS
1 pa3BuTHio 6ONE3HN rmManMHoOBbLIX MeMOpaH Y HEOOHOLLEH-
HbIX HOBOPOXAEHHbIX, ABMSETCA MHTpaHaTanbHasi TMNoKCUsi
N acnupaumsi OKOMOMMOAHbIX BOd. OTO MOATBEPXKOAETCS
HanMuMem Yellyek amHUOTENWs, MEeKOHMarnbHbIX Tenew 1
MaTEPUHCKMX 3pUTPOLMUTOB B MpocBeTax anbseon. Jlerkue
He[OHOLLEHHbIX OEeTeN xapakTepuaytotcs boree BbICOKOM
MOMHOTOM KPOBOOOpALLEHVSI U MEHEeEe BbIPaXXEHHOW BO3-
OYLWHOCTbIO, YTO CNOCOOCTBYET BO3HUKHOBEHMIO 3aCTONHBIX
sABneHMn. HepoctatoyHoe pas3BuTME anacTUYeckon TKa-
HY MOXET MPUBECTU K pasBuTUiO aMdmsembl. OTCyTCTBUE
KonnarepanbHov BeHTUNsLuumM Yepes nopbl KoHa u kaHanbl
JlambepTta npegpacnonaraeT K pasBMTUIO CUHAPOMA YTEYKM
BO3ayxa. Pa3BuTne nerkux 3aBUCWUT OT CTEMEHU HEOOHO-
LUEHHOCTU: y rMybOoKO HEQOHOLIEHHbIX AETEeN OTMEeYarTCs
MarneHbK1e U Hedopa3BUTbIE anbBeOSbl. Y HEAOHOLLEHHbIX
NrogoB Jerkne HaxogsATcs B CNaBLUEMCH COCTOSIHUM, U KX
pacnpaeneHne Ha4yMHaeTcs C NEepBOro BAOXA, OOHAKO He-
KOTOpble anbBeOoribl MOTyT OCTaBaTbCsA HEPACTPaBEHHbIMU
B TEYeHMEe HeCKONbKUX Hepenb. PacnpaBneHune nerkux y
HE[OHOLUEHHbIX OeTEN MPOUCXOOUT MEOSIEHHO U 3aKaH4u-
BaEeTCH MPEMMYLLECTBEHHO K 7-10 cyT xu3Hu. CnaBLunecs
y4acTKu nerkux (atenekTtasbl, MMKpoaTenekTasbl) Xxapakrep-
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PucyHok 4 — BHyTpuyTpoOHas MTHEBMOHUA: Makpockonus: (a) Nnerkue yBenu4yeHosl B pa3Mmepax, nectpble, nnespa Tycknasi;
MMWKDPOCKONKWSA: B NPOCBETE AeOPMMPOBaHHbBIX anbBeorn U GPOHXOB CKOMMAEHUS NMMAO-NENKOLMTapHOrO JKccyaaTa,
CNnyLWeHHbIX anbBeonoumTtoB (6), HUTeNn unbpuHa, NPOCBETHI anbBEON HEPABHOMEPHO BO34YLUHbI (B), yTOMLEHME
MeXXarnbBeOonspHbIX NEPEroponok, MHUNLETpauUMs numMdoumMTamMmn, norHokposme cocyaoB. OKp.: reMaToKCUNMHOM U
303MHOM. ¥YB.: a, I x 200; B x 400.

Hbl 41151 BCEX MIyOOKO HEJOHOLLEHHbIX EeTEN NepBoro Mecsi-
L@ >KM13HM 1 MOTYT NPUBECTM K PA3BUTUIO aTeneKkTaTuyYeckon
MHEBMOHUM M3-32 OTCYTCTBUS BEHTUNSLMM U HapyLUEHUs
KpOBOOOpaLLeHUs B 3TO obnacTu.

3AKITKOYEHUE

Makpockonuyeckue npu3Hakm NHEBMOHNUW, B TOM Yncrie
necTpbin BUA NErKMX, YepeaoBaHne TEMHbIX y4acTKoB aTe-
NeKTa3oB M CBETMbIX B3AYThbIX IMGPU3EMATO3HBIMU MONSIMM
y normbLumnx B TedeHne nepBbixX 1-3 CyT Xn3HM Obinu Mano
BbIPaXXEHbI, HO yBENM4YMBanuch K 5-7 cyT, korga Habnoaa-
nncb 6onee 3HaYUTENbHbIE MOPAXKEHWUST NIErOYHOWM TKaHMW.
Mukpockonuyeckn Hanboree pacnpoCTpaHEHHbIE U3MEHe-
HWs BKMOYanu B cebst HapyLLeHns KpoBoobpalleHus, obpa-
30BaHMe 04aroB AMCTENeKTasoB, NMMAO-NenKoumMTapHyo
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NMHUMNBTPaLMIO, YaCcTO C MPUMECHI0 3PUTPOLMUTOB, HANN4ne
dhunbpuHa, bopmMmpoBaHMe ManmnMHOBbLIX MeMOpaH 1 oTeu-
HO-remopparm4ecknii CMHOPOM, OCOOEHHO Y HEOOHOLLEH-
HbIX OETEN C reCTauMOHHOW HE3PENOCTLIO NErKMX.

Bknad aemopoe:

3. T. KapekeH, P. XK. Heirbizbaesa, b. 6. A6ubynna, B.
E. TepexaH — koHLENUUs 1 ansanH nccnegoBaHust, c6op u
obpaboTka maTepuana.

3. T. KapekeH, H. 1. [dioceHrasbieBa, K. K. KabbikeHoBa
— HanucaHue TekcTa.

P. )K. HbirbizbaeBa — pegakTupoBaHue.

KoHgbsiukm uHmepecoes:
KOHGnMKT nHTEpEeCcoB He 3asiBreH.
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e

PucyHok 5. Jlerkme HOBOPOXOEHHOrO: a — arenekTasbl Jerkoro, O6poHxuonocna3mbl C (PeCcToHYaTbiM MPOCBETOM,
anbBeONsIPHbIE XOObl HE MPOCNEXMBAKTCH, chnaBwuecs; 6 — OTEYHO-reMopparnyecknin CUHAPOM Ferkoro; B —
anbBEONSAPHbIA OTEK; C — acnmMpaums oKononnoaHseiMu Bogamu. OKp.: reMaToOKCUIIMHOMM 303MHOM. YB.: a, 6 x 200; B, I X

400.
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Aim. To study the features of morphological changes in the lungs in children with congenital pneumonia of various

etiologies.

Materials and methods. A retrospective study of the lungs of children of the pathoanatomic department of the

Regional Children's Clinical Hospital (Karaganda, Republic of Kazakhstan) from 2020 to 2023 was conducted. Protocols
of pathoanatomic autopsies of 18 corpses under the age of 1 month who died of congenital pneumonia were analyzed.
Results and discussion. It was found that the macroscopic signs of pneumonia are a mottled appearance of the lungs,
alternating dark areas of atelectasis and light swollen emphysematous fields in the dead during the first 1-3 days of life are
poorly expressed, butincrease by 5-7 days, when more significant lesions of the lung tissue are observed. Microscopically,
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the most common changes include circulatory disorders, the formation of foci of distelectases, lymphocytic infiltration,
often with an admixture of erythrocytes, the presence of fibrin, the formation of hyaline membranes and edematous
hemorrhagic syndrome, especially in premature infants with gestational immaturity of the lungs.

Conclusions. Macro- and micro-preparations of lung tissue obtained during autopsy indicate serious changes in the
lung tissue and circulatory system, which can have significant clinical consequences for the health of newborns.

Key words: congenital pneumonia; premature newborn; respiratory tract; hematogenic-transplacental infections;
autopsy materials
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Mamepuandap xeHe adicmep. 3epTTey HbicaHbl 2020 xbingaH 2023 xbinFa geniH KaparaHgbl obnbicbiHbIH YBK
naronorus kacpegpacsl, «ObnbICTbIK Gananap knMHUKanelk aypyxaHacbl» KMK natonoruansik-aHatoMusanblk 6eniMmieci,
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Gap wana TyblFaH HepecTenepae xartagbl.

KopbimbiHObiap. AyToncus kesiHge anblHFaH ekne TiHiHiH Makpo XeHe MUuKponpenapaTtTapbl eKne TiHiHiH XaHe
KaHanHanbIM >XYMECiHIH eneyrni e3repicTepiH kepceteni, Oyn xaHa TyFaH HapecTenepaiH AeHcayrnbifbiHa anTapnbliKTan
KNUHMKanbIK cangapbl 60nybl MyMKiH.
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APAN TEHI3IHIH LWAHAbI-T¥3Abl A3PO30JIbAEPIHIH 8CEPIHE ¥LUbIPAFAH EFEYK¥APBIKTAPObIH KAH
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Kasipri yakbITTa Apan eHipiHaeri epekile Kypaeni SKonornanbIK xargan XanblKTblH AeHcaynblFblHa Tikenen Kayin
TeHaipedi. [leHcaynblk canacbkiHbIH TeMeHaeyi Apan TeHi3iHiH TyOiHEH KeTepineTiH WaHabl-TY34bl a3p030SIbMeH Tike-
new GannaHbICThl, OHbIH KypaMblHa MMHepangapaaH 6acka aybipliapyalubiibik AaKbingapbiH 6HAEYAE KonAaHbinaTbiH
nectTuuuaTep MeH ayblp MeTangap ga kipegi.

OpraHuamMre apTypni akTopnapAblH 8cep eTYiHiH MornekynanbliKk MexaHu3MAepiH 3epTTey Kasipri MeanuMHaHbIH
Heriari MiHaeTTepiHiH 6ipi 6onbin Tabbinagbl. KoplwaraH opTaHbiH 3MsaHObI hakTopnapbiHbIH 8Cepi XKacyLlarnblk MOMeKy-
nanblk AeHrenge esrepictep Tyablpybl MyMKiH. Fanbimgap KopLuaraH opTaHbl 3KONOranbIK 6akbinayaarsl ChipTKbl hak-
TOpnapAblH 9KCTpeManabl cunaTtbiH 0aranay YLiH XacylwagaH TbIC HYKINEeWH KbllWKbITA4apbl MEH TMCTOH aKybl3aapbliH
3epTTeyre 6aca Haszap aygapagbl. CoHablKkTaH Aparn TeHi3iHiH LWaH aspo30bAepiHiH aNUreHeTKanbIKk MexaHuamaepre
9CEepPiH 3KCNEPUMEHTTIK 3epTTeYy, XPOMATMHHIH KypbInbiMAbIK Oy3binybl Kasipri agicHamanblk Tacingep HerisiHge e3ekTi
Macerne bonbin Tabbinaabl.

Bi3 Apan TeHi3siHiH WaH-Ty3 aspo3ornbaepiHe yliblparaH Ke3fe ereykynpbiKtapaarbl KblUKbIIMEH epUTiH dpakuu-
AnapablH, XacylwagaH TbIC HYKNEWUH KblLKbI4apbiHbIH XKOHE MMCTOH aKybl34apbiHbIH, KOPCETKILLTEPIHIH e3repyiH Tip-
KediK: xacyliafaH TbiC KbilKbinga eputiH dpakumsnap, OHK, PHK xaHe rucToH akyblzgapbl kepceTkiwTepi 6akbinay

TOObIMEH canbICTbipFaHaa anTapnblKTan ecTi.

YKacywagaH TbIC HYKMEWH KbILWKbINAapbl MEH TMCTOH akybl34apbliHbIH POrliH 3epTTey HaTWMXenepi meTabonukanbik
npouecrtepaiH Oy3biny AapexeciH baranayfa, naTtoreHe3aiH Monekynanblk HerisaepiH TyciHyre, kaTepni iCikTiH apTypni
TYprepiH AnarHoctrkanayra xaHe 3nsaHabl haktopnapablH kayniH 6aranayra 6omkamabl cunatta 6onaabi.

Kinm ce3dep: akonoruanbik doakTopnap; Apan TeHi3iHiH WaH-Ty3abl a9p030fii; XacylwaaaH TbiC HYKIEUH KblLKbI-

0apbl; TMCTOH aKybl3gapbl

KIPICTNE

Afam afF3acblHAafbl XacyllanapablH Ke3 KernreH Typi
reHeTuKanblk aknapaTtTbl iCKe acblpygblH Oy3blnybiHa
oKeneTiH geHrenge aK3oreHaik dpakrtopnapfra Tepic acep
eTyi MyMKiH. CoHAbIKTaH Kasipri aHTponoreHaik xykreme
XafFganblHOa TEHOMHbIH XXYMbIC iCTey epekLlenikTepiH
3epTTey ani e e3ekTi 6onkbin kana depegi.

Tipi opraHMamaepaid, reHomblHa apTypni dusnkanbikK
(ynbTpakymnriH XeHe woHAaylibl caynenep), XMMUAMbIK
(reHoTOKCKKanbIK XaHe KaHLeporeHai 3atTap) KopLuaraH
opTa cdakTopnapbl XoHe e3iHAik meTabonuam eHiMmaepi
(6oc pagukangap) yHeMi wabybin xacangbl. KopliaraH
OopTaHbIH, Konarchl3 dbakToprapbiHa y3ak yakblT acep eTy
OHK 3akbiMAaHybIHbIH XUHaKTanybIMeH XeHe penapaums
XXYMeciHiH 6encenginiriHiy earepyimeH katap xypegi, oyn
MyTaLMsFa XaHe XacyllaHblH Katepni TpaHcdopmauus-
CblHa aKernyi MyMkiH [1].

Kasipri yakblTTa Apan eHipi KasakcTaHHbIH, aKonoru-
ANbIK AargapbICTbl (KayinTi) eHipnepiniy, Gipi 6onkbin ca-
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Hanagbl. Apan TeHi3iHiH Kypfaybl Oykin anemae aykbiM-
Obl XXoHe alMaKTbIK KNUMaTTblK e3repicTepai Tyablpabl,
aTtan anTkaH4a NapHUWKTIK 8CepaiH Xofapblnaybl, aTMoC-
depagarbl KOMiPKbILIKbIN radblHbIH KOHLEHTPaUMSICbIHbIH
XOFapbinaybl, WaH-Ty3abl aspo3onbaepaid, kebeti xaHe
KopLuaFaH opTaHblH apTypfi ayblp MeTangapMeH nacta-
Hybl. AMaKTbIH Kasipri 3KONOormsarnblKk Maceneci XanbIKTbiH
OeHcaynbifblHa acep eTefi XoHe ar3afjarbl MeTabonu-
Kanblk npouecTtepaiH Oy3binybiHa aKkenepi, HaTUxXeciHae
naTonornsHblH, AamybiMeH asktanagbl. OcbifaH Ganna-
HbICTbI 3aHHamarnblK AeHrenge KasakctaHga Apan eHipi,
aTan antkaHga Keisbinopaa obnbickl "akonorusansik anat”
arimarblHa XaTKbl3binabl [2, 3].

KenTereH »xbingap 6ovbl Apan MaHblHAafbl TYPFbIH-
OapAblH, AeHcaynblkK KaFgamblH Tangay OoMblHLWA 3epT-
Teynep Xyprisinin kenepai. >XyMbicTap XeprinikTi TYpFbIH-
[apablH CbIpTKbl OpTacbIHbIH Konamncbl3 dakTopnapbiHaH
TyblHAaFaH XeKe opraHaap MeH Xyrenepaid aypynapbiHa
apHanfaH [4, 5, 6]. byn anmakTarbl 3MsHAbl dakTopnap-
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OblH 9cepi >xacylianblK XeHe Monekynanblk AeHrenge
earepictep Tyablpybl MYMKIH, HBTUXECIHOE Xacyluaapa-
nblK CUrHanuaaumns MeH membpaHanblk TacbiMangay oy-
3bIfbIN, opraHMamaeri naTounanonorusanbIK npouecTtep
aamuabl. CoHablkTaH Apan TeHi3iHiH WaHabl-Ty3a4bl as-
po3onbAepiHiH, 8CepiH aHblKTay YLiH XPOMaTUHHIH KOH-
OeHcauns AeHreriH peTTenTiH XacyLlwaaaH TbiC KaH anHa-
NbIMbIHbIH TMCTOHAAPbI MEH HYKIEWH KbILWKbITAapbIHbIH
e3repy cunatbiH 3epTTeyre Ha3ap ayaapy Kaxer.

YKakpiHOa fanbiMaapAblH Has3apblH XacylwagaH ThiC
HYKIEeWH KblWKbINgapbl ayaapagbl. AHanbiMarbl Hy-
KNEeWH KbIlWKbINAApbiH 3epTTey KbIWKbIN KOHUEHTpaLu-
SICbl 9PTYPNi naTonorusnapna KofapblanTbiHbl Oenrini
bonfaHHaH KeniH GacTtangbl. byn epte AnarHocTuKaHbl
XKYprisyre xxeHe pagnaumsnblk 8Cep €Ty MeH OHKOMNOrus-
Oarbl MakcaTTapAbl aHblkTayFa MyMKiHAIK 6epegi [7, 8, 9].

KacywapaH teic OHK TysinyiHiH kapanaibiM TYCiH-
adipmenepiHiH Oipi >xacywanapgblH enyi xaHe onapabiH
XPOMAaTUHIHIH Aerpagaumsacbl npouectepi 6omnybl MyMKiH.
Kenbip aBTOpnapablH MikipiHWe, aiHanbiMaarbl HyKNewH
KblLLUKbINAApbIHbIH, Nanga GonybiHa aKeneTiH Herisri npo-
LecTep arnonTo3 XeHe Hekpo3 Oonbin Tabbinaabl. backa
aBToOprap acyllanap HyKrneuH KbllKbingapbiH 6encexai
TypAe 6ene anagpl xoeHe Oy Npouecc kaH aFbiMblHAA XKa-
CyliagaH ThiC HYKIEUH KbILLKbINAapbiHbIH Nanga 6onybiHa
blKnan eteqi gen caHangbl.

XKacywanapgbliH  nponudepatneTi  Gencenginiriy
peTtTey Ti3beriHge MaHbI3Abl OpPbIH MMCTOHAApPFa — Xpo-
MaTUHHIH Ken GeniriH KypanTblH )X8He OHbl YbIMOACTbl-
pyga KypbinbIMAbIK pern atkapaTblH Herisri akybl3gapfa
Gepineni. MctoHaapablH KOHopMauManblK e3repicTtepi
XPOMaTUHHIH, KOHAEHCALUNSA OEHIENiH XXoHe ocblnanwa re-
HoM GBenceHainirin petten anaabl [10, 11].

McToHOapablH KeH Tapanybl, TiNTi eTe anbic Typrep-
Oe onapdblH YKcacTbifbl, onapgbl XpoMocoManapgbli
KypamblHa MiHOETTi TYPAE KOCY-MyHbIH 0api onapapblH >xa-
cyla eMipiHaeri eTe MaHpbI3abl peniH kepcetedi. Hykneo-
comanap awblfiFaHFa geliH rMcToHaapabiH PyHKLMOoHan-
OblK peni, onapAblH peTTeyLli XaHe KypbinbiMAbIK peni
Typarnbl €Ki KOCbIMLLA rMNoTe3a XUbIHTbIFbI 00nabI.

Ocbinaniwa, acywagaH TbiC HYKINeuH KbilKbigapb
MEH I'MCTOH aKybl34apblHbIH Kypambl MEH KACUETTEPIH 3epT-
Tey naToreHes/liH, Monekynanblk HerisaepiH TyciHy, kaTepni
iCIKTiH opTYypni TYprepiH guarHocTrkanay, XyKTinik natono-
MMSACHI MEH YPbIKTbIH, AaMy Oy3binbICTapbiH aHbIKTay, 3MsH
KenTipeTiH chakToprapAblH kayniH 6aranay yLiH MaHpl3abl.

YKofapblga avTbinFaHgapabl eckepe OTbIpbIn, HyKIe-
WH KblLWKbINAapbl MEH MCTOH akybl3gapbiHbIH XXacyLllaaaH
ThIC OpTara LUbIFYbIHbIH HEri3ri cebenTepiH xaHe onapabiH
KypaMblH Apan MaHblHOaFbl LaH-TY3 a3po30JiblHbIH acepi-
HEeH MorneKynanblK->KacyLlanblK AeHrenae aHbIKTay KaxerT.

3epTTeyaiH MakcaTbl — Apan eHipiHiH WaHabl-Ty3-
Obl a3pO30rMiHiH acepiHeH aKcnepuMeHTanbAbl ereykyn-
pbIKTap MeH onapAblH YpnakTapblHbIH KaHbIHOAFbI XpOMa-
TUHHIH KypbINbIMAbIK Oy3bINybIH 3epTTey.

MATEPUANOAP XXOHE 94ICTEP
OKCNEePUMEHTTIK XyMbIC «KaparaHabl MeguumMHanbik
yHuBepcuteTi» KeAK BuBapuiinge xyprisingi. Makcatka
XeTy YWiH Apan TeHi3iHiH WaHabl-Ty30bl a3p030nbAepiHiH

MeduuyuHa u skonoeusi, 2025, 2

9CepiHEH IKCMEPUMEHTTIK 3epTTey 0ObeKTiNepi canmMarbl
165-222 rpamm 6onatbiH 20 aK TYKbIMCbI3 aHarblK ere-
yKyWpbiKkTap 6onabl.

Ereykynpbiktap 2 Tonka 6eniHgi — 6akpinay (10 uH-
TaKTTi aHanblK ereykympblK) >xoHe 3KCNepUMEHTTIK (LuaH-
Obl Ty3bIMeH yrnaHfaH 10 aHanblk ereykympbik). Skcnepu-
MeHT OapbICblHAa KaMepagarbl a3po30sibAiH KOHLEHTpa-
umscol "Mpuma" aHanUTUKanbIK enLweriwiHiH KemMeriMeH
bakbinangbl. 30 KyH iWiHAe ereykympbikTap LANUHAPMIK
Kamepanapga ereykynpbiktapabl TayniriHe 4 carat, Enes-
CckasiHblH CTaHOapTTbl afici GoMblHWA anTacbiHa 5 per,
J1.6. BopucoBaHbIH aaici 6oVbIHLIA apHanbl ynbl kKamepa-
napfa cany apKbiSibl LUaH4bI-Ty34bl a3p030fbAEPMEH AEM
angbl. UnnuHapain kabblpFranapbliHga ereykyrpbiKkTapFa
apHanfaH neHangap 6ap, onapablH Herisri 6eniri LMnmnH-
OpAaiH iWiHe GarbITTanfaH. ¥cak yHTakTanfaH waH kenemai
% Oypikkiw 6GeTenkere LwWallbIbIN, FPABUMETPUSANBIK
aficneH ynaHy KamepacblHbIH, ayacblHAafbl LlaH KOHLIEH-
Tpauuscbl aHbikTangbl. 3epTrey HblcaH4apbl Texipubeni
XoHe bakblnay TonTapbliHOAFbl XXaHyaprnapablH KaH nnas-
mMacbl 6ongbl. XKacywanaH TbiC HYKNEUH KblLKbINgAPbIH
(KbILLKBINIMEH epuTiH dpakunanap, xacywagaH Teic JHK
XoHe xacywagaH Teic PHK) anbiktay J1. M. MapkyweBa
xoaHe M. . CaBuHa [12] sgicTemeci 6onbIHLLIA XKYprisingi.

HaTwkenepgi cratuctukanelk eHoey "Statistica 8.0"
OargapnamMacbiHbiH anroputmMaepi 6orbiHWa Konmoropos —
CMVPHOBTLIH, TecTi BoMbIHWA anblHFaH aepektepai 6enyain
KanbInTbl cunaTbl Typarnbl bomkamabl angblH ana TekcepreH-
HEH KeWiH XYprisingi. AKCNepuMeHT HaTWKENEPIH CTaTUCTU-
Kanblk eHgey yLwiH CTbloaeHTTiH t-KpuTepuiii KongaHbingbl.

HOTUXXENEP XXOHE TAJIKbINTAY

KopliaraH opTaHblH apTypni gpakToprapblHbIH, acepi
Xacylwaapanblk curHanu3auus meH MembpaHanblk Ta-
cbiMangayablH, Oy3binyblHa akenepgi, Oyn opraHuamperi
naTou3nonormanblKk NpoLecTepaiH Kacyllanblk >XoHe
Xacylwailwinik geHrenge gamyblH Tyablpagbl. Opebuer-
Tepae XpoMaTuHHIH 6enrini 6ip akybl3 dpakumanapbiHbIH,
kypambl MeH OHK-HbIH caHOblK Kypambl apacbiHga 6aii-
naHbIC opHaTaTbIH 3epTTeynep 6ap, Oyn xacylwanapabliH,
nponudepaTtnBTi kabineTiHe acep eTeai.

YKakblHOa xacylwagaH TbiC KaH arHanbIMbIHAAFbl Hy-
KNEWH KblLWKbINAAPbIHbIH ©3repy cunaTtbiH, orapablH naTto-
norusanbIK NpouecTepdin, Aamy MexaHusmaepiHgeri pesnid
3epTTeyre ken KeHin GeniHai. XKacywagaH TbIC HYKMEWH
KbILUKbINAAPbIHbIH MHOMKATOPNapbIHbIH ANArHOCTMKarbIK
nepcnekTuBanapbl Aa kapacTbipbliiagbl.

3epTTey HaTwxeciHae Apan TeHi3iHiH WaH-Ty3abl as-
po3onbAepiMeH aem anfaH Gakbinay TOObIHbIH, ereykyn-
pbIKTapblHbIH KaHblHAafbl KE® mernwepi kanbinTbl ere-
YKyMpbIKTap ToObIMEH canbicTbipFaHaa 1,5 ece apTkaHbl
aHblkTangbl. KaHgafbl xacywaaaH Teic PHK menwepi ge
bakbinay TobbiMeH canbicTbipFaHga 1,1 ece ecTi. depek-
Tep LWaHAabl-Ty30bl aspo30fibAEpPIMEH YyraHfFaH ereykym-
pbIKTapablH KaHblHAafbl XacywaaaH Teic AHK aeHreniHiy
1,7 ece apTkaHblH kepceTtedi (1 kecte, 1 cypeTt). CoH-
Jan-aK HyKnewH KbllWKblngapbliHbliH, aFHWU OHK-HbIH xa-
CylafaH LbIFYbIHbIH XOfapblfiayblHbIH CEHIMAI cUrHanbl
caHanatblH JHK npekypcopnapblHbIH KbILUKbIIMEH €PUTIH
dpakumanapbiHbiH Bip Me3rinae xofapbinaybl 6ankangpl.
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1 kKecTe — Apar Ty3blHbIH LaHabI-Ty30bl a3P030MbAepiHiH acepiHe yiliblpaFaH ereykypblKkTapAblH KaHblHAAFbI XKacyllaaaH

TbIC HYKIEWH KblLLKbINAAPbIHbIH KepCceTKiTepi (MKr/MI)

XKacywapaH Tbic

>KacywapgaH Tbic

Ton YKaHyap caHbl KE® PHK HK
Bakbinay To6bI 10 0,46 + 0,03 0,56 + 0,03 0,44 + 0,02
Toxipnbenik Ton 10 0,70 £ 0,04* 0,61 +0,04* 0,73 £0,03*

*Bakbinay MeH Taxipubenik Ton KepceTKiluTepiHiH cCTaTUCTMKanbIK Manbl3abinbifbl, p>0,05

2 kecte — Apan Ty3blHbIH LWaHAbI-Ty30bl a3p030SbAepiHiH 8cepiHe ylublparaH ereykyripblKTapablH KaHbiHOaFbl TUCTOH
aKybl3dapblHbIH KepceTkiluTepi

Ton XKaHyap caHbl H1 H2a, H3, H4 H2b
Bakbinay Tobbl 10 0,38 £ 0,01 0,41 £ 0,06 0,34 + 0,02
Toxipnbenik Ton 10 0,52 + 0,05* 0,50 £ 0,03* 0,45 + 0,06*
*Bakpinay MeH Taxipmbenik Ton KepceTKilUTEePiHiH CTaTUCTVKanbIk MaHbi3apnbifsl, p<0,05
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2 cypeT — Texipubeni TonTapgblH MMCTOH aKybl3gapblHbIH
napametpnepiH 6akpinay TOObIHbIH  KepceTkiTepiMeH
canbicTbIpy (%)

1 cyper — Texipmbenik TonTapAblH >kacylwagaH TbIC
HYKNEeWH KblWKbIAapbl MEH  KbILKbIFIMEH — epUTIH
PpaKUUACHIHbIH,  KepCETKILTEPIH 6akplnay TOObIHbIH

aepektepimeH canbicTbipy (%)

KE®, »acywagaH Tbic PHK »>xsHe [OHK kepcert-
KiLUTepiHiH e3repyiH siApocbl Gap >kacylanblk 3JIEMEHT-
TepAaiH, enyi, 3puUTpPoOUUTTEP MEH TpombouMTTEpPaiH
XKETinyi, COHOgan-aK HyKMeuH KbllWKbINAapbIHbIH Xacylla-
OaH TbIC KEHiCTikke OernceHi cekpeuusicbl HOTUXECIHAE,
LWaHabI-TY34bl a3p0o30bAepaiH acepiHe ylublparaH Kesge
KypAeni Tepic hakTopnapfa ylwblpan KaH afbiMblHAaA nam-
Aa bonybiMeH TyciHaipyre 6onagbl.

Ocblinanwa, Texipnobernik TonTarbl ereykynpbiKTapabiH
KaHblHOaFbl XacywagaH Tbic OHK KOHLEeHTpaumschiHbIH
cTaTUCTUKanbIK MaHbl3abl XXoFapbinaybl 6arkangbl. bisgiH
ovbiMbl3LWwa, Apan TeHi3iHiH a3po30nbaepiHiH acepiHeH
»acywagaH Teic OHK, xacywagaH Teic PHK xeHe KE®
OEHreniHiH, e3repyi anonto3ablk eniMMeH Oipre >XypeTiH
acyLlanblk NaToNornsaHbIH JamMyblHa aKeneg,.

[McToOHOaAp X8He onapAblH TpaHcnAuMsaaaH KewniHri
MogmduKkaumsinapbl XpomMaTuHAI KanuTa Kypyda XeHe reH
TPpaHCKpUNUMACbIHAA WeLlyLWwi pen atkapagbl. Aapoilwinik
dyHKuMsanapgaH ©Gacka, ructoHgap kacywagaH TbhiC
KEHICTiKKe LUbIfapbifiFaH Ke3ge 3akblMaaHymeH Oanna-
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HbICTbI MOMeEKynanblK KypblfibiM MOfeKynanapbl peTiHae
apekeT eTedi. XaHyapnapfa 3K30reHgik rMctoHgapgbl
eHrizy Toll Tepi3ai peuenTopnap MeH kabbiHy >xonaapbiH
GenceHaipy apkbinbl Xyneni kabblHy XeHe YbITTbl peak-
uusanapra akenepni. CoHbIMEH KaTap kaH capbICyblHOAfbI
rMMCTOHAAP MEH HyKreocoManapAblH Kofapbinaybl Ken-
TereH NatoguU3NoNOrManbIK NpouecTepre XaHe ayToum-
MYyHZbl aypynapgbl, kabblHy aypynapbiH XaHe katepni
iCikTepai koca anfaHga, aypynapablH epluyiHe KaTbICTbl.
CoHabiKTaH XacywagaH TbiC rmctoHgap Guomapkepnep
XXoHe afjam aypynapblHAa XaHa emMaik MmakcaTTap peTiHae
KbI3MeT eTe anagbl.

OpebuettepoeH Genrini 6onFaHganm, MakpoMoneky-
nanapgblH, TOTbIFy MOOVMUKAUMSACHIHBbIH peakunsanapsbl
akybI3blH AerpagauusicblH peTTey MexaHu3MaepiHae
MaHpbI34bl pen atkapagabl, an 6oc pagukangapabiH Ty3inyi
GenokTapablH, HYKNEVH KblWKbITAapbIHbIH, XaHe nunua-
Tepain Oy3binybiHa akenepni. byn >xacywanapgbib 6en-
imaenyiHe >XeHe reHeTuKanblk annapaTtTbiH, Oy3blnybiHa
oKenepi.
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OtTeriHi4 ©Oencenai TypnepiHiH reHepauusiCbiHbIH
e3repyi kaHgafbl OeTTiK Momnekynanblk KeleHaep MeH
HyKkneuH kpiwkpingapeiHa (KE®, PHK, OHK) faHa ewmec,
COHbIMEH KaTap TMCTOH [OeHreniHiH, esrepy OepekTepiH
aHblkTanTelH H1, H2A, H3, H4, H2B ructoH akybisgapsbl-
HbIH bpakumnanapbiHa ga acep eTyi MyMKiH.

OKCNepuMeEHT KesiHOe 3KCMEPUMEHTTIK TOMTbIH ere-
yKyMpblkTapbiHaarbl H1 kepceTkili 6akbinay TobbiMeH ca-
nbictblpraHga — 1,4 ece; H2A, H3,H4-1,2 ece; ructoH H2B
akybI3biHbIH 1,3 ece ecyi bavikanagbl (2 kecTe, 2 CyperT).

OTTeriHiH Gencenai Typrepi ywiH 3akpiMaaHy o6b-
eKTiCi HerisiHeH aaponblK akybidaap Gonbin Tabbinagbl.
XpomaTuH Ty3€eTiH akybl3gap kebiHece xacyLluaHblH yHK-
UMoHanablk 6enceHainik geHrenid adbikTangbl. Kenterex
3epTTeynep XpoOMaTuH akybl3gapbiHbIH XKeke dpakums-
napblHblH CaHAblK KypaMbl apacbliHOa Tbifbl3 OannaHbIC
Oap ekeHiH kepceTTi, onapabiH OHK-Fa KaTbICTbl caHAbIK
aybITKynapbl acylwanap MeH TiHAepAeri CUHTEeTUKanblk
XoHe nponudepaTuBTi geHrennepai 6baranayabiH 6acta-
NKbl HYKTECI 60Mybl MYMKIH.

3epTTey HaTUXenepiHe calrikec meTabonukanbIk Npo-
LecTep >xacylianapablH 84ponblK KypblnbiMaapbiHa Tike-
nen acep eTeTiH GapnblK CUHTETUKAMbIK XaHe nponude-
paTuBTi npouecTepdi 6y3aapl. JlIunnarepaid ackpiH TOTbIFY
eHimaepi OHK 3akbiMgaHyblHOA MaHbI3Obl pen atkapybl
MYMKIiH.

KOPbITbIHObI

Ocbinanwa, Tepic dakTopnapablH KelleHi, atan an-
TkaHga Apan MaHblHOafbl LWaHAbl-Ty34bl aspo30rbaepi
MOJeKynanblK XoHe Xacyllanblk KepceTkiTepre acep
eTe OTbIpbIN, MONEeKynanblK XaHe Xacyllanblk AeHrenge
apTypni NaTtonorusanbik NpoLecTepaiH AaMyblHa aKenegi,
Oyn 6akbinay ToObIHbIH, )XaHyaprnapbIHbIH KAHbIHAAFbI >Ka-
cywapaH Teic KE®, PHK xaHe OHK meTabonutrepiHin
HOTWXenepiMeH pacTanagbl. OKCnepuMeHT GapbiCbiHOA
anblHFaH ManiMeTTep KaHaafbl bipkaTap MeTabonukanblk
Oy3binynapabl aHblkTangbl, Oyn natonorusnblk npoLe-
CKe reHeTuKanblK KypbifbiIMAapAblH, KaTbICyblH KEPCETEA,.
Ereyky/pbIKTapablH KaHbIHOAFbI )KacyLlafaH TbiC HYKMEWH
KbILUKbIAapbl MEH TMCTOH aKybl3AapblHbIH XOFapblnayblH
eckepe OTbIpbIN, onapda TOTbIFy MpoLecTepiHiH Gacbim
6onyblH 6omkayra 6onagel.

WaHabl-Ty34bl  aspo3onbAepiHiH - AeKCTPYKTUBTI
acepi opraHuamae aHTUOKCUOAHTTbIK XXYNEHiH TuimMci3
)KOHe XKeTKiMiKCi3 XyMblIc icTeyi kesiHge 6oc pagwukan-
aapabiH 6enceHgipinyiMmeH Katap XypeTiH kacyllanblk
TOTbIFy MeTabonuamiHiH, Oy3binyblH Tyablpagbl XXaHe
afeTTe xacywa membpaHanapblHblH TYTacTblfbl MeEH
OTKI3riLWTIiriHiH Oy3blNyblHa X8HE TOTbIFYy CTPECCIiHIH, Aa-
MyblHa aKkernegi.

Apan MaHblHAafbl LaHabl-Ty34bl a3po3onbaepiHe
y34iKkci3 acep eTkeHAe, Herisri makcart-curHan bepy me-
xaHu3maepi Oy3binaTbiH xacylla membpaHachl, atan au-
TkaHga G akybl3gapbl, Oyn KacyllaHblH SAPONbIK MaTe-
puanbiHaa AEeCTPYKTMBTI MpouecTepre, acylagaH TbiC
HYKITEUH KbILKbINAApbl MEH MTMCTOHAbLI akybl3gapabliH Ke-
OetoiHe okeneai. bapnblk ocbl NpouecTep GUONOrUsnbIK
CYMbIKTbIKTAp4a opTalla Morekynanblk nenTuaTepain
GonyblH pacTavTblH WHTOKCUKALMSAHbIH AaMyblH 3HOO-
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reHgi Typae aHbiktangbl. H1, H2A, H3, H4, H2B knacta-
pblHOafbl TMCTOHAAPAbIH, Aerpagaumsicbl  Hykneocoma
KYPbINbIMbIHbIH, Oy3bInyblH KOPCETYi MYMKIH.

KaH xacywanapblHblH XpOMaTUHIHE OTTEriHiH 6en-
CeHAi TypriepiHiH, XaHe NUNUATEPAIH Ynbl acKblH TOTbIFY
OHiIMAepiHiH AeCTPYKTUBTI 8CepiHiH HaTMXecCi akybl3 MO-
neKkynanapbliHbIH TOTbIFY Aerpagaumnsackl 60nybl MyMKiH,
Oyn akybl3gapablH, KeprinikTi KOHPOpMaUUACbIHbIH Oy-
3blnyblHa akeneni. byn Oy3binynap XpoMaTuHHIH biAbl-
payblH, TE€H 3KCMNPECCUSICbIHbIH, Oy3binyblH Tyablpabl.
XKacywanapga nanga 6onaTblH Xofapblda atanfaH npo-
LuecTep epTe Me, Kell Me Xxacylianapga anonto3gblk e3-
repictep Tyablpybl MYMKIH.

mcTtonpapabiH GeniHyi anonTo3 npoueci KesiHae
OHK doparmeHTaumscbiMeH Thifbl3 GannaHbicThl. bapraH
canblH ganengep H2A, H2B, H3 xaHe H4 cusakTbl Herisri
rMMCTOHAAPAbIH, COHOAaN-aK GamnaHblC TMCTOHbIHBIH, (H1)
reHomablk AHK-gaH 6eninin, untonnasmara aybicbin, Ken-
iHHEH xacylafaH ThiC KeHIiCTikke GeniHeTiHiH KepceTesi
[13, 14, 15].

YKorapblga kenTipinreH 6apnbik Matepuangapabl Tan-
Jan oTbIpbIN, XacylwafaH TbIC HYKMEWH KbllKblgapsbl
MEH TMCTOH aKybl34apblHblH, PeriH 3epTTey HaTUXenepi
mMeTabonukanblK npouecTepain by3biny gapexeciH bara-
nayfa, naToreHesfiH Mornekynarnblk HerisgepiH TyciHyre,
KaTepni iCiKTiH apTypni TyprnepiH AnarHocTukanayra xeHe
31aHabl akTopnapablH kayniH 6aranayfa 6omkamabl cu-
natTa 6onaabl AereH KopbITbIHAbI XXacayfa bonagbl.
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DETERMINATION OF CHANGES IN THE LEVEL OF HISTONE PROTEINS AND EXTRACELLULAR NUCLEIC
ACIDS IN RAT BLOOD PLASMA UNDER THE INFLUENCE OF DUST-SALT AEROSOLS OF THE ARAL SEA
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A particularly difficult environmental situation in the Aral Sea region poses a direct threat to public health. The decrease in
the quality of health is directly related to sand dust rising from the bottom of the Aral Sea, which includes pesticides and heavy
metals used in the processing of crops.

The study of the molecular mechanisms of the influence of various factors on the body is one of the fundamental tasks of
modern medicine. Exposure to harmful environmental factors can cause changes at the cellular and molecular levels.

Scientists focus their attention on the study of extracellular nucleic acids and histone proteins to assess the extreme nature
of external factors in ecological monitoring of the environment. Therefore, an experimental study of the influence of the dust-salt
aerosol of the Aral Sea on epigenetic mechanisms, structural disturbance of chromatin is an urgent problem.

We recorded changes in the indicators of acid-soluble fractions, extracellular nucleic acids and histone proteins in the blood
of rats exposed to dust-salt aerosols of the Aral Sea: extracellular CRF, DNA, RNA and histone proteins increased compared to
the control group.

The results of the study of the role of extracellular nucleic acids and histone proteins are prognostic in order to assess the
degree of metabolic disorders, understand the molecular basis of pathogenesis, diagnose various types of cancer and assess
the risk of harmful factors.

Key words: environmental factors, dust-salt aerosol of the Aral Sea, extracellular nucleic acids, histone proteins.
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Ocob6o cnoxHas akonornyeckas obcraHoBka B [prapanbe npeactaBnsaeT NpsMyo yrpo3y 300poBbio HaceneHusi. CHu-
)KEHME Ka4eCcTBa 300POBbA HAMPSIMYHO CBA3AHO C NECHAHOW Nbirblo, NOAHMMAIOLLENCS CO AHA ApanbCcKoro Mopsi, B COCTaB
KOTOPOW BXOAAT NECTULMAbI U TSHKEmNble MeTansbl, UCNonb3yeMble Npy 06paboTke CenbCKOXO3AMCTBEHHBIX KYIbTYP.

M3ydyeHne monekynspHbIX MEXaHW3MOB BO3L4ENCTBMS Ha OPraHn3M pasfnuyHbiX (GakTopoB ABMASETCA OAHON U3 OyH-
OaMeHTanbHbIX 3a4a4 COBpEMEHHON MeauunHbl. Bo3gencteme BpeaHbIX hakTOPOB OKPY>KaKoLLEN cpelbl MOXET Bbi3BaTb
N3MEHEHUS Ha KIETOYHO-MOJEKYNSPHBIX YPOBHAX. YUYEHblEe akLEHTUPYET CBOE BHUMAHME Ha U3yYeHWe BHEKIETOYHbIX
HYKIENHOBBIX KMCINOT MU MCTOHOBbLIX OEMKOB AMsi OLEHKN 3KCTPEMArbHOIO XxapakTepa BHELHUX (hakTOpOB MpU 3KOMOorun-
YECKOM MOHUTOPUHIE OKpYyXatoLLen cpeabl. [oaToMy aKkcnepMMeHTanbHOe NccnegoBaHUe BAUSIHUSA Mblflie-CONEBOro aa-
po3onsa ApanbCKoro Mopsi Ha ANUreHETUYECKNE MEXaHN3MbI, CTPYKTYPHOE HapyLleHne XpoMaThHa SBMSETCS akTyanbHOM
npo6rnemoi.

3admKcnpoBaHbl N3MEHEHWST MoKa3aTernen KUCIoTopacTBOPUMON (OPaKLMiA, BHEKINETOYHbIX HYKITEWHOBBIX KACMOT U
MMCTOHOBBIX BENKOB B KPOBU Y KPbIC NPY BO3AENCTBUM NbINE-CONEBbIX adpo30rien ApanbCckoro Mopsi: BHeKNeTouHble KPO,
OHK, PHK v ructoHoBble Benku yBEMUYUITUCE NO CPABHEHMIO C KOHTPOSBHOWM FPYMMo.

PesynbraTthbl nccnegoBaHus pony BHEKNETOYHbBIX HYKIEMHOBBIX KMCIOT Y TMCTOHOBbLIX OEMKOB HOCSIT MPOrHOCTUYECKUIA
XapakTep Ansi OLEHKM CTEMNEHN HapyLLeHWs1 0OMEHHbIX MPOLECCOB, MOHUMAaHUS MOMEKYNSPHBIX OCHOB NaToreHesa, AnarHo-
CTUKM pasnnyHbIX BUOOB paka 1 OLEHKU pucKa BpeaHbIX (0akTopOB.

Kntouesble crosa: akonornyeckne aktopsbl; Mbifie-coreBon aspo3ornb ApanbCKoro Mopsi; BHEKIETOYHbIE HYKIEW-
HOBbIE KNCINOTbI; TMCTOHOBLIE BEmMKM
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OLIEHKA NIUHAMWKW SKCMPECCUN rEHOB MECA U YYCFG Y METULIMINNIUHPE3UCTEHTHOIO
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BeedeHue. Staphylococcus aureus [eMOHCTPUPYET OOCTaTOYHbLIN adanTUBHbIA NOTEHLMan B YCIOBUSIX BHELUHETO
cTpecca, YTO MOXeT 0DyCnoBMMBaThL €ro KIKYEBYH POSib B 3TUOMOMMK BHYTPUBONMbHUYHBIX MHAEKUMA. Habniogaembiin
3KCMOHEHLManbHbIA POCT LUITAMMOB C MHOXXECTBEHHOW aHTUOMOTUKOPE3UCTEHTHOCTLIO 3a NOCNEeAHMNE OEeCATUNETUS] CBU-
OETenbCTBYET O TOM, YTO MEXaHU3Mbl aganTtaumy cnocobCTBYIOT BbIKMBAHUIO M pacnpocTpaHeHuto S. aureus B yCro-
BMSIX MHTEHCMBHOMO FOCNUTaNbHOIO BO3AENCTBUS aHTUMUKPOOHbIX cpeacTB. Tako (DeHOMEH CyLLIECTBEHHO OCIOXHAET
KNMHMYECKoe NnedeHne MHAEKLUA U NPeacTaBnsieT Cepbe3Hyo yrpo3y AN CUCTEMbI 30paBoOXpaHeHnsi. HecmoTpst Ha
aKTVBHOE M3y4YeHMEe N3MEHEHMWI B aKTUBHOCTW FEHOB, CBSI3aHHbIX C aHTUOMOTMKOPE3NCTEHTHOCTLIO B pasHbIX CTPECCO-
BbIX YCMOBWUSIX, POSib (DEHOSBbHbIX COEAMHEHUI B perynsaunm akcnpeccumn reHoB y MRSA uccrnegoBaHa HegocTtaTodHo. B
YaCTHOCTU, NPaKTUYECKM OTCYTCTBYIOT AaHHbIE O BUSHUUN (PEHOSBbHBIX COEAMHEHMI 1 DOpHEONna Ha 3KCMPECCUIO FEHOB
MecA n YycFG, 4to onpenensieT akTyanbHOCTb AaHHOW paboThl.

Llenb. OueHka aMHamukm akcrnpeccum reHoB MecA n YycFG y METULMIIIMHPE3UCTEHTHOIO 30/10TUCTOrO CTadhUIOKOK-
ka (MRSA) npu BNuaHUM OeHOrNbHbLIX COEAMHEHWI (PO3MapMHOBas, XITOporeHoBas 1 doepyrnoBasi KUCMoTbl), bopHeona u
3KCTpaKTa NMCTLEB Landes CTENHOro

Mamepuarnbs! u memodbl. MMKPOMETOAOM CEPUNHBLIX pa3BedeHMI Obinn onpegeneHbl MMHMMarbHblE NOAABMSIHO-
LLME KOHLIEHTpaLMN nccrnegyemMbix coeauHeHnin. Onsa oueHKn BMSHUA UccrnegyemMbiX COEQUHEHUN CYTOYHbIE KyMbTypbl
MRSA pononHuUTenbHO MHKyOMpoBanachk C uccregyembiMy COEAMHEHNUSMU B CyOUHIIMOUTOPHBLIX KOHLUEeHTpaumsax (1/2
MIK) 4 4. NameHeHus akcnpeccun MecA n YycFG aHanuavpoBanu metogom konmdectseHHon MNLP (AACt, log2 Fold
Change). Skcnpeccuto GyrB oueHuBanu B ka4ecTBe 3HAOreHHOro KoHTpons. Ctatuctnyeckasi obpaboTtka Bknoyana B
cebs kputepun Kpyckana — Yonnuca, BunkokcoHa n ManHa — Yuthu (p=0,05).

Pesynsmame! u 0bcyx0eHue. PeHomnbHble coeauHeHnsl, GOpHEON 1 3KCTPaKT NUCTLEB Lwandes CTENHOro CHUKanm
akcnpeccuio MecA B 2,17 — 5 pas (p=0,043) n nosbiwanu YycFG B 1,84 — 2,45 pa3sa (p=0,043). HanbonbLuyto aktue-
HOCTb B OTHOLWEHUN MeCA NposiBUIM po3mapuHoOBas 1 XJTOPOreHoBast KUCMOThI.

Bbi80o0bi. XnoporeHoBasi 1 po3MapuHOBasi KUCIOTbl 0b6nagatoT 3Ha4YUTENbHbIM NOTEHLUMANoM Ansa nogaBneHns aKc-
npeccun MecA'y MRSA. Po3amaprHoBas KicrnoTa ymeHbluaeT akcnpeccutio MecA B 5 pas, xnoporeHoBasi kucrnoTta — B 4
pasa. Pe3ynbkraThl NO3BOMAIOT paccMaTpmBaTh U3yYaeMble COEAMHEHMS B Ka4eCTBE MHOrOO0ELLaIoLLIMX KaHAMAATOB Ans
pa3paboTKM HOBbIX aHTUMUKPOOHLIX NMpenapaToB UMM agbloBaHTOB, YCUNMBAKOLWUX OENCTBME aHTUOMOTUKOB. B ganb-
HeWleM CUHEPreTUYECKOE CoYeTaHMe PO3MapMHOBON 1 XITOPOreHOBOW KUCHOT C [3-naktaMmammn MOXeT cTaTb 3hdeKkTmB-
HbIM MHCTPYMEHTOM A1 NpeofonexHns yctonumsoctn MRSA.

Knrouessie cnosa: MRSA; akcnpeccus reHos; KINUP; reH MecA; reH YycFG; cdeHonbHble coeanHeHns; bopHeon;
3KCTpaKT wandes CTenHoro

BBEOEHUWE

Staphylococcus aureus (S. aureus) — OoovH U3 KO-
YeBbIX FPaMMONOXUTENbHbBIX MUKPOOPraHW3MOB, CMOCO6-
HbI ObITb MPUYMHOW Pa3NUYHbIX MHMEKUUU, HaYMHasa oT
3aboneBaHMn MHMEKUNA MATKUX TKaHEW U 3akaH4ynBas
cuctemMHbiMn 3abonesaHuaMm, gaxe cencucom [1]. Oco-
Oyto yrposy npeacTaBnsioT METULMNNNHPE3UCTEHTHbIE
LWTamMMbl 3oroTucToro ctadunokokka (methicillin-resistant
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Staphylococcus aureus (MRSA), ycTonumBble K 3-naktam-
HbIM aHTMOMOTUKam. B cooTBeTCTBMM C NocrnegHuM OoT4ve-
TOM, ony6rnukoBaHHbIM 25 mapTta 2024 r. LieHTpom no KOH-
Tpono n npocdunaktTuke 3aboneBaHur M NOCBSALLEHHbBIM
yrpo3am yCTOMYMBOCTU K aHTMOMoTukam, 3a 2019 r. 6bino
3apeructpuposaHo okono 325 000 cnyyaeB rocnuTtanuaa-
LMKN NauneHToB ¢ nHdekunamu, BoidaBaHHbiMu MRSA. N3
Hux okoro 10 600 criyyaeB 3aBepLUUNNCL NETanbHbIM UC-
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X0OOM. DKOHOMUYECKME NOCNEACTBMSA AAHHOW Npobnembl
TaKke BeCbMa 3HauuTenbHbl: B 2017 . pacxodbl Ha ne-
YyeHue mHdekumin, BbidaBaHHbIX MRSA, coctaBunu nopsia-
ka 1,7 munnuapgos gonnapos CLUA [2]. B Ka3zaxcTtaHe B
2018-2020 rr. pacnpocTtpaHeHHocTb MRSA cpeaun B3poc-
nbix coctaensiet 12.5% [3].

KnioyeBbiM MexaHuamom yctondmeoctn MRSA sBns-
eTcs akcnpeccusi reHa MecA, koampytoLero 6enok PBP2a,
KOTOpbIN 3ameLLaeT YHKUMIO NeHULMINIMHCBS3bIBAOLLMX
6enkoB (PBPs), coxpaHss CMHTe3 NenTuaornukaHa gaxe B
npucyTCTBUM B-naktamos [4].

Takke pe3ancteHTHocTb MRSA MoxeT ObiTb CBsidaHa
¢ obpasoBaHvem GUOMMEHOK U akTUBaLMen CTPecCoBbIX
OTBETOB, YTO 3aTpyaHseT Tepanuto [5]. IsyyeHue peryns-
LMW reHoB, Takmx kak MecA, n KOMNOHEHTOB ABYXKOMMO-
HEHTHbIX cucTeM (Hanpumep, YycFG) kpuTudeckn Bax-
HO ANnsa pa3paboTkM HOBbIX cTpaTerMn 6opbbbl C ycTON-
YMBOCTBLI. [BYXKOMMOHEHTHas cuctema YycFG (Takke
n3pectHasa kak WalKR) urpaet kno4eByto ponb B nog-
AepXaHUM KNeToYHOro roMeocTasa, perynaumm GuocuH-
Tesa KMeTOYHOM CTEHKM U (POPMUPOBaHUN BGUOMMEHOK.
YycG (ceHcopHas kuHasa) u YycF (perynsitop oTeeta)
KOHTPOMMPYIOT 3KCNPECCUI0 TEHOB, CBSI3AHHbIX C CUHTe-
30M MonMcaxapuagHoro MexkrnetovHoro agresvHa (PIA)
yepes akTtmBauuio icaADBC-nokyca. Mytaumm B YycFG
MPSAMO UMM KOCBEHHO KOPPEMMUPYIOT C YCTOMYMBOCTLIO K
BaHKOMMWLUHY W [anTOMULMHY (BNMSAS Ha aKTMBHOCTb
ayTONMM3UHOB (MenTuaornvkaH-rmgponas)), okcauunnu-
Hy (perynupys PBPSs 1 LENOCTHOCTb KINETOYHOWN CTEHKM),
reHTaMuumnHy (y4actme B (hOpPMUPOBAHNM MEPCUCTEPHbIX
KNeTokK), umnpodnokcaumHy (CTpPeccoBbIi OTBET uepes
sarA), nesodrokcaunHy (aktnsaumsa penapauun OHK) un
SPUTPOMULIMHY (BO3MOXHAs perynsiLmsa HacocoB OTTOKa),
4YTO MOoAYEpKMBaET MX POofb B adanTtaumn K aHTUMUKPOO-
HbIM NpenapaTam [6, 7].

MpuctanbHOe BHUMaHWe uccriegoBaTenen Hanpaene-
HO Ha aHanM3 M3MEeHEHWI aKTUBHOCTN FeHOB, CBA3aHHbIX
C YCTOMYMBOCTbIO K aHTMOMOTMKaM B YCMOBUSAX CTpecca.
OTo 0bObACHSAETCs Tem, YTO CTpeccoBas cpefa (Hampwu-
Mep, aHTUMUKPOOHbIE npenapaTbl, BbICOKME WM HU3KME
TemnepaTtypbl, pH, ynsTpasByk unu ynsrpaduorneT) 4acTto
cnyxaT TpUrrepoM Ans MyTauuv Wnu akTMBauuy 3alumT-
HbIX CUCTEM MMUKpoopraHuamoB. [logobHble cTpeccopbl
cnocobHbl MoauduumpoBaTtb MeTabonmam Gaktepui, CTu-
MynMpoBaTb 3KCMPECCUIO CMeLndUYecknx reHoB U Tem
CaMbIM NOBbILWATb UX BbXXMBAEMOCTb B HEONaronpuATHbIX
ycnosusx [8].

XoTa perynsumsi reHoB S. aureus B OTBET Ha pasnuy-
Hble (DaKTOPbl OKpYXatoLlen cpedpl U3yvyeHa AOCTaTO4HO
LLUIMPOKO, BOMNPOC O TOM, MCMOMb3yeT N 3TOT MUKpoopra-
HM3M (PeHOSbHblE COEAMHEHNS KaK CUrHan Ang perynsaumm
9KCNPEeccuMn reHoB, OCTaeTCd Marno uccregoBaHHbIM. Ha
CErofHsILLHUIA OeHb U3BECTHO, YTO BblAeneHHble (PeHOsb-
Hble COeQUHEHWs, Takne Kak po3MapuHOBas, XJIOPOreHo-
Bas 1 depyrnosas KUCNOTbI, ABMAAOLMNECS OCHOBHbIMU de-
HONMbHBIMW COEOAMHEHVAMW 3KCTpakTa NUCTbeB Liandes
CTEMHOro, NPOSABNAT aHTUbakTepunanbHbIi 3ddEKT, oa-
HaKo B MMTepaTypHbIX MCTOMHUKaX NPAKTUYECKN HeT pabor,
MOCBSALLEHHbIX BIVSHMIO 3TUX BELUECTB Ha 3KCMPEeCcCuio
reHoB MecA n YycFG y MRSA 410 npeacraensieT cobon
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3HauMTenNbHLIN Npoben B 3HaHusx [9, 10, 11, 12, 13, 14].

Bugbl popa Salvia (wanden) nNposiBNSIOT LUNMPOKUIA
CnekTp OMOoNorMyeckom akTMBHOCTM, BKMOYas aHTUMU-
KpOOHOE, aHTMOKCUOAHTHOE, MNpPOTMBOBOCNANUTENBHOE,
aHTMaMabeTn4eckoe 1 LMTOTOKCUYecKoe aencreme. B Ha-
cTosiLee BpeMs UccrefoBaHus Lwandes B 3HaYNTENbHON
CTEMNeHN CoCpedoTOYEeHbl HA M3YYEHUN XUMUYECKOTO CO-
cTaBa 1 BUOMNOrM4YEeCcKon akTUBHOCTU ero 3UPHbIX Macer.
OpHako BO3pacTalolMi Hay4YHbIi MHTEpec NpuBMeEKaroT
rmapodunbHble U apyrme GUonornvyeckn akTUBHBbIE KOM-
NMOHEeHTHI, obnagatoLume 3HaYUTENbHBIM hapmakonoruye-
CKMM noTteHunanom [9].

PoamapuHoBas kucnota OEMOHCTPUPYET CUHEepreTu-
yeckoe aHTUMUKPOOHOE OeCcTBUE B COMETAHMM C OQOIOK-
CaLMHOM, aMOKCULMIIIMHOM W BaHKOMMULMHOM MpOTUB
Staphylococcus aureus, a Takke ¢ BAaHKOMULMHOM NPOTUB
MRSA [10]. Kpome Toro, po3amapuHoBasi KUCIoTa CHUXKaeT
3KCnpeccuio reHoB BUpYyneHTHocTn ahyB, aerA, lip n ahh1
y Aeromonas hydrophila, 4yTo cBUOETENLCTBYET O €€ aHTu-
BUpYneHTHOM adppekTe [11].

depynoBas KucroTa NPOSBMASET BbIPAXKEHHYID aHTU-
OMONMNEHOYHYI0 aKTUBHOCTb B OTHOLLEeHWUW Shigella flexneri,
NHrM6Mpys bopmupoBaHme OMONNeHKN, paspyLuas KNneTou-
Hyl0 MeMOpaHy 1 U3MEHSS1 IKCMPECCUIo reHoB. B yacTHo-
CTM1, YCTAHOBIEHO, YTO bepynoBas KucrnoTa mogynupyet
akcnpeccuto 702 audpdbepeHumnansHo aKcnpeccupyeMblxX
reHoB B 6uonneHke Shigella flexneri, noBbiwasa akcnpec-
cunto 169 reHoB 1 nogaensas 533 reHa No CpaBHEHUIO C UH-
TakTHoOM BuonneHkon [12].

XrnoporeHoBasi KACMNOTa MHIMOMPYET 3KCMPECcCuio re-
HOB BMpYrneHTHOCTU hla, sea n agr y S. aureus, 4TO MOXeT
CnocobCTBOBaTb CHWDKEHWUIO MATOrEHHOCTW OAHHOMo Mu-
KpoopraHuama [13].

BopHeon, B cBOKO oyepenp, ycunmMBaeT aHTUbnoTude-
CKYH0 aKTMBHOCTb LunpocdpriokcaunHa n reHTammumHa npo-
TMB S. aureus, a TaKke UHIMOMpyeT pocT Escherichia coli,
YTO NOATBEPXKOAET €ro NOTEHLMAn B Ka4eCcTBe agbloBaHTa
aHTubakTepunanbHon Tepanum [14].

Taknm 06pa3om, n3yveHune BMonornYecKom akTMBHOCTH
dreHOombHbIX COeaAnHEHUI BUOOB poaa Salvia npeacTasnsi-
€T 3HaYMTENbHBIN MHTEPEC C TOYKU 3peHusi pas3paboTku
HOBbIX TepaneBTUYECKMX CTpaTervi, HanpaBMeHHbIX Ha
B6opbOy C PE3NCTEHTHBIMW LUITAMMaMy MUKPOOPraHM3MOB.

Llenbtlo paboTbl ABMMIach oLeHKa ANHaMUKN 3KCnpec-
cum reHoB MecA n YycFG y MeTMuunnmHpe3ncTeHTHOro
3onotuctoro cracpunokokka (MRSA) npu BnusHumn de-
HOMbHbLIX COEAMHEHWI (PO3MapuHOBasi, XJIOpPOreHoBasi U
depynoBasi KMCNOThbl), OOpHEOna M 3KCTpakTa JMCTLEB
wandes crenHoro (Salvia stepposa Des.-Shost).

MATEPUWAIbI U METOObI

ViccnegoBaHne npoBogunock Ha 4 wrtammax MRSA,
BblOEMNeHHbIX 13 Hoca u rmoTkm B 2023 r., Ha Gase Hayu-
Ho-uccrnegoBatenbckon nadopatopum HAO «Kaparah-
OVHCKMA  MeduUMHCKUA  yHuBepcuTeT». [na  getekuun
reHoB MecA, YycFG n Gyr B B akcnepumeHTe y4acTBo-
Banu LWTaMMbl, YCTOMYMBbIE K B-NakTamMHbIM aHTMONOTK-
Kam 1 dTopxmHonoHam. Ltammbl Gbinn naeHTUULMPO-
BaHbl Metogamu MALDI-TOF MS wmacc-cnekTpoMeTpum
(Microflex-LT, Biotyper System, Bruker Daltonics, BpemeH,
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lepmanus). [JaHHblE O YyBCTBMTENbHOCTM LUTAMMOB ObInu
B3sTbl M3 6a3bl AaHHbix Whonet Bepcun 5.6. LUTtammbl
MRSA BbipaLumBanu B cpege Mionnepa-XvHToHa npu TeM-
nepatype 37 °C.

B wnccnepoBaHuax Obiny mMcnonb3oBaHbl GopHeon u
9KCTPaKT, BblaeneHHbIn n3 nucteeB Landes crenHoro
(Salvia stepposa) n ctaHgapTHble 06pasubl PEeHOMNbHbIX
COEQVHEHMI — PpO3MapuHOBasi KUCIOTa, XIOporeHoBast
Kucnota, depynosasi kucrota. Bce coeguHeHus Obinu
pacTtBopeHbl B 70% ataHone, 6bin nogrotoeneH 40% aTa-
HOMOBBIA 3KCTPaKT LwWandes CTenHoro. Vcnonb3oBaHue
40% wn 70% ataHona obycnoeneHo HeobxoaMMocCTbio 0be-
crneyeHnst onTMMarnbHON PacTBOPUMOCTU (PEHOIbHbIX CO-
eOuHeHun, obnagarolmx pasHoOW CTEMNEHbK MOMNSAPHOCTU.
Mo gaHHbIM A. K. JleBon onTManbHbIM 3KCTpareHToM Aans
wandes crenHoro (Salvia stepposa Des.-Shost) siBnsietcs
40% v 70% atunosbI cnupt. MNocneaytollee Bo3pactaHme
KOHLIEHTPpaLUnN 3TUIOBOrO CNUpTa NPUBOAUT K MOHMXXEHUIO
KoachduumeHTa MOrMOLWEHUA U BbIXOA4A IKCTPAKTUBHbIX
BewecTB [9]. Mo aton npuynHe ucnonb3oBaHue 40% u
70% aTaHona B Ka4eCTBe pacTBOPUTENS HE SBMANOCH KOH-
dayHaep-akTopom B JaHHOM UCCNEAOBAHUN.

CornacHo ISO 20776-1:2019 MUKpOMETOOOM CEPUIA-
HbIX pa3BedeHun Ha BynboHe Mionnepa — XMHTOHa Obinu
onpefeneHbl MUHUMAarbHbIE MOAABMSAOLME KOHLEHTpa-
uun (MIK) Bcex npenapatos [15].

CyTtouHyto kynetypy MRSA B 6ynboHe Mionnepa —
XVHTOHa MHKYOMpoBanu ¢ peHONbHbIMU COEANHEHNSIMMU,
OOpPHEONOM 1 3KCTPAKTOM Luandes ctenHoro B CyOUHru-
OUTOPHBIX KOHUeHTpaumsax (1/2 MIK) B TedeHune 4 4 [16].
Hanee KyneTypa KneTok Gbina npombita pocdarHbiM Oy-
depom (PBS) onsa yoaneHus octatkoB heHona n gpyrmx
XUMWNYECKMX BELLIECTB, KOTOPbIE MOTYT OCTaBaTbCS B KyIlb-
TYpe KINETOK.

[Nanee obuwas PHK Obina BblgeneHa C MOMOLLbHO
Habopa Aurum™ Total RNA Mini Kit (Bio-Rad, ®pah-
LuMs) B COOTBETCTBMM CO CMUH-NPOTOKONOM Ans Gakre-
pun ot npoussoantens. KoHueHTpauuno PHK n uenoct-
HocTb (RIN) ouenmBanu Ha cnektpodotomeTpe Nano
Photometer P330 (IMPLEN). MNMonyyeHHble KOHLEHTpa-
umm PHK pasbaBnsnu OO OOMHAKOBOW KOHLEHTpauuu
KOHTponbHow rpynnel. Janee n3 nonyyeHHon PHK cuHTte-
smpoBanu kHK Habopom High Capacity cDNA Reverse
Transcription Kit (Applied Biosystems by Thermo Fisher
Scientific, CLUA). KonuyecTtBeHHyto TLP npoBognnu ¢
nomotlbto TagMan™ Gene Expression Assay Ha cucTe-
me Applied Biosystems QuantStudio™ 5 Real-Time PCR
System (Thermo Fisher Scientific, CLLUA). Kaxgasa peak-
LUMOHHasa cmecb coctosdna u3 5 mkn Master Mix (2x), 1
mnk kOHK, 0,5 mkn nparimepa un 3,5 mkn 6e3HykneasHom
Boabl. O6wun obbem peakummn 10 Mkn. B cooTBeTcTBUM
C MHCTpyKUunen npoussogutens npotokon kMNLP coctosn
13 cnegywoowmx atanos: nHkybaumm uracil-N-glucosylase
(1 uukn, 2 muH npu 50 °C), akTMBaumn nonumepasbl (1
uunkn, 10 muH npu 95 °C), geHatypauun (40 umuknoB no
15 ¢ npu 95 °C) n omxwura/yanuHexmsa (40 umknos no 1
MUH npu 60 °C). dnyopecueHLM0 perMcTpMpoBani B KOH-
ue kaxgoro uukna (40 umknos). 3atem 6bina NnocTpoeHa
KpvBas nnaBneHus Ans nogTBEPXAEHMS cneunduIHOCTH
npoaykTos NUP. KonuyecTBeHHyt0 OLEHKY npoBoaunu c
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nomoLL bl nporpammHoro obecneveHmsa Design and Anal-
ysis 2 (DA2, Thermo Fisher Scientific, CLUA) ¢ nocnegy-
OLLMM aHanM3oM MONyYeHHbIX AaHHbIX MeTogom AACH.
KpaTtHocTb nameHeHus akcnpeccun (NRQ) paccumnTbiBa-
nn no opmyne

(1 +E)(-AACH) (1,

rae E — acpdbektnBHOCTE amnnudukaummn, AACt — akc-
npeccusa reHa-muwieHn [171].

KpaTHOCTb M3MEeHEeHMs 3KCNPEeCCUn pacunTbiBanack no
dopmyne

2MN-AACt)

Tak kak E=1 (100%).

Okcnpeccuio reHa Gyr B oueHvBanu B ka4ecTBe aHAO-
reHHoro koHTpons [18]. 3HaveHus akcnpeccun AACt Gbinu
TpaHcopmupoBaHbl MeTogom log 2 Fold Change, 3Hade-
HWUSI 3KCMPECCUMN TEHOB YYaCTHUKOB KOHTPOSIBHOW Fpymnbl
ObINM NPUHATLI 32 6a30BYHO TOYKY.

Cratnctmyeckmn aHanma Obin BbINONIHEH B OH-
nawnH-kanekynsatope statisty.app [19]. Bbin ncnonb3oBaH
Kputepun Kpyckana — Yonnuca ¢ nonpaskon baHdepoHu
O MHOXECTBEHHbIX CPaBHEHUN, KpUTepuii BunkokcoHa un
U-kputepuit MaHHa — YUTHWU. YpoBeHb 3HaunmocTtun — 0,05.

(2),

PE3YINbTATbl U OBCYXXOEHUE

MWKpPOMETOAOM CEPUNHBIX pa3BedeHun Ha OynboHe
Mtionnepa — XuHToHa 6binn onpeaenenbl MIK po3mapu-
HoBow kucnoTbl (MIMK=12,8 mr/mn), XnNoporeHoBOW KUCIo-
Tbl (MIMK=20,48 mr/mn), dpepynoson kucnotbl (MIMNK=5,6
mr/mn), 6opHeona (MIMK=8,188 mr/mn) n akcTpakTa wan-
des ctenHoro(MIMK=25 mr/mn).

Mo paHHbIM aHanun3a metogom AACt 6bIno BbISBMEHO,
4YTO: PO3MapUHOBAas KUCIOTa M XIIOporeHoBas KucroTa yBe-
nnumnnn akcnpeccuto reHa MecAy 1 Wwitamma 1 yMeHbLININ
3KCMpeccuio y 3 WTaMMOB, YBENUYMIIM SKCMPECCUIO TreHa
YycFG y Bcex 4 wrammoB. depynnosas kucnora, 6op-
HeOorn 1 3KCTPaKT Lwandes CTEMHOro YBENUYUIM 3KCMpec-
cuo reHa MecA y 2 luiTaMMOB 1 YMEHbLUNNW 3KCNPEeCCUto
2 wrammoB. Pepynnosas KicrnoTa u OoOpHeon yBenuyinnm
akcnpeccuio reHa YycFG Bo Bcex 4 wtammax. OKCTpakT
wandesi CTenHOro ysenuynn akcnpeccutio reHa YycFGy 3
LUTAMMOB M YMEHbLUMM 3Kcnpeccuio y 1 wramma (puc. 1).

3HaueHunst akcnpeccun AACt 6binv TpaHchopMmUpo-
BaHbl MmeTogoMm log 2 Fold Change, 3Ha4eHus akcnpeccum
FEHOB KOHTPOJSIBHOWM rpynnbl ObINM MPUHATLI 32 6a3oByHO
TouKy (Tabn. 1, puc. 2).

Onsa MecA log 2 FC coctaBun -2,322 npv BO34ENCTBUN
pPO3MapUHOBOW KUCHOTbI; -2 NPy BO34ENCTBMN XIOPOreHo-
BOW KMCrnoTbl; -1,358 npu Bo3genctasnm gepynoBon KUCHO-
Tbl; -1,12 npu Bo3aencTBmMM GopHeona u -1,515 npu BO3-
OeVcTBUM 3KCTpakTa Wwandges crenHoro (p=0,601).

Onsa YycFG log 2 FC coctaBun 1,19 npu Bo3aencTsnm
poamapuHoBoi kucrnoTbl; 0,993 npn BO3AENCTBUM XITOPO-
reHoBon kucnotbl; 1,293 npu BO3oencTBUM hepyrnoBon
kncnotbl; 0,91 npu Bo3gencteunm 6opHeona n 0,88 npu Bo3-
OecTBUM 3KCTpakTa wandes crenHoro (p=0,158).

OTtpuuatenbHble 3HadveHus log 2 FC reHa MecA n no-
noxuTenbHble 3HaveHus log 2 FC reHa YycFG o3HavaeT
CHWXeHne akcrpeccun reHa MecA n yBenuyeHue reHa
YycFG npwu Bo3gencteum Bcex PeHOrMbHbIX COEAMHEHWI 1
3KCTpakTa Warndesi CTeNHOro.
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PucyHok 1 — PesynstaThl akcnpeccun reHoB MecA
n YycFG y MRSA npu Bo3aenctamm peHomnbHbIX
coeanHeHnn, bopHeona n 3KCTpakTa wandesi CTenHoro

Tabnuua 1 — 3HadeHus log 2 FC gnsa nccnenyemMeix reHoB
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PucyHok 2 — 3HadeHnus log 2 FC gnsa nccnegyembix reHoB

e PosmapuHoBas XnoporeHoBasi depynoas BopHeon OKCTpakT wandes b
KMcnota KmMcnorta Kucnorta CTEMHOro
MecA -2,322 -2 -1,358 -1,12 -1,515 0,601
YycFG 1,19 0,993 1,293 0,91 0,88 0,158

[Mpn obpatHoM norapudmMuMpoBaHMM 3HadeHuun log 2
FC 6b1no BbIsiBNEHO, 4To reH MecA npu BO30encTaum pos-
MapVHOBOWN KNCNOTbI B CPEAHEM YMEHbLLUAET IKCNPECCUIO B
5 pas; npn BO3AENCTBMM XITOPOreHOBOW KMCNOThbl — B Cpea-
HEeM yMeHbLUaeT aKcrnpeccuto B 4 pasa; npy BO3OeNCTBUU
hepynnoBov KACMNOTbl — B CPEAHEM YMEHbLUAET 3Kcnpec-
cuo B 2,6 pasa; npu Bo3aencTasnm bopHeona — B CpegHem
yMeHbLUaeT aKkcnpeccuo B 2,17 pasa; npv BO3OencTBun
9KCTpaKTa Lwandes CTenHoro — B CpeaHeM yMeHbluaeT
akcnpeccuio B 2,86 pasa (p=0,043). l'eH YycFG npu BO3-
OEeNCTBUM PO3MAapPUMHOBON KUCMOTbI B CPedHEM YyBEnuyu-
BaeT aKcnpeccuio B 2,28 pasa; npy BO3AENCTBUM XIOPO-
reHOBOWN KUCIOTbl — B CPEOHEM YBENUYMBAET IKCNPECCUIO
B 1,99 pasa; npu Bo3aencTsmMm pepynnoBon KUCNOTbl — B
CpedHeM yBenuuuBaeT akcnpeccuto B 2,45 pasa; npu BO3-
OencTBUM BopHeona — B CpegHeM yBeNnuYMBaeT aKCnpec-
cuio B 1,88 pasa; npu BO3AenCTBMM IKCTpakTa Lwandes
CTENHOro — B CpedHeM yBenuuMBaeT akcnpeccuio B 1,84
pasa(p=0,043).

B Hopme akcnpeccua MecAy MRSA aktuBumpyeTcs UH-
AyunbenbHo Yepes cuctemy reHoB MecR1 n Mecl. B aton
cucteme reH Mecl BbicTynaer penpeccopom, Brokupys
TpaHckpunumio MecA. OgHako nNpy KOHTakTe ¢ B-naktam-
HbIMU aHTUbnoTMkamMm ceHcopHbin Genok MecR1 aktu-
BMpYyeTCs, CBA3bIBaeTca ¢ penpeccopom Mecl n cHumaet
€ro MHrnbupytoLee OeNCTBUE, YTO 3anyCKaeT SKCNPEeCCuto
reHa MecA n cuHtes PBP2a, obecnednBatowero ycronym-
BOCTb K [3-nakTamHblM aHTubuoTtumkam [5, 20].

CHuxeHune ypoBHSA akcripeccun reHa MecA y 6ornb-
WwnHcTBa wrtammoB MRSA nop BOo3gencTBMem posma-
PUHOBOM U XITOPOreHOBOW KMCMOT, BEPOSATHO, 0bycnos-
NneHo nofgasrneHnem curHanbHoro nytn MecR1- Mecl,
OTBETCTBEHHOrO 3a KOHTpOnb CuHTe3a Genka PBP2a.

MeduuyuHa u skonoeusi, 2025, 2

OTO yKasbiBaeT Ha MoTeHuuan po3mMapuHOBOW WU XIO-
pPOreHOBOW KWUCIOThbl B MPeoAoNieHnn B-naktamHomn pe-
3UCTEHTHOCTH.

Mo paHHbIM aHanusa AACt y ogHoro wramma Obina
BbISIBMIEHa runepakcnpeccus reHa MecA npu Bo3aencTeunm
BCeX (DEHONMbHbBIX COEQUHEHNI U 9KCTpaKTa wandes cren-
Horo. [laHHble BbIBPOCHI BbINN NCKMOYEHbI U3 AanbHENLLEro
cTatucTuyeckoro aHanmaa. lNosbiweHne akcnpeccun MecA
y OTAEMbHOMO LTaMMa MOXET OObACHATbCA aKTMBauMeEn
ansTepHaTUBHbLIX PEryNSATOPHbIX CUCTEM, HAaNpUMep, Yepes
SOS-0TBET NNW ABYXKOMMOHEHTHYO cuctemy vraSR, TpaHc-
MembpaHHbI MHAYKkTOp MecR1 1 BTOPUYHbBIX MeCCeHaxe-
poB MecR2 crpecc-vHOyumMpoBaHHbIE CUrHanbl MOryT Mo-
AaensTe penpeccop Mecl, bnokunpysa TpaHckpunumio MecA.
Hannune mytauun nnu geneummn B MecA nnm npomMoTopHOn
obnactu pbp4 (NMCB4) MmoxeT HapyLaTb HOpManbHYK pe-
rynsumio onepoHa mec. 3T0 NPUBOAUT K rMNepakcnpeccum
NEHNLMITIIMHCBA3bIBAOLLMX 6enkoB, KOTopas ycunmuBaeTcs
nog AencTBmMem cTpeccoBbIxX hakTopos [21, 22, 23].

Paanuuuna B perynauumn MecA mexay wtammamm oby-
CMOBMEHbl FEHETUYECKON reTeporeHHocTbio MRSA, BKkMto-
Yyas nNonMMopur3am B PerynsaTopHbIX obracTax reHoB, Ha-
nnune MobunbHbIX reHeTndeckux anemeHToB (SCCmec)
NN pasnnymMs B aKTUBHOCTM rMobarnbHbIX perynsaTopos,
Hanpumep, perynaTopHbii MOKyC Agr wunu perynstop
TPaHCKPUMNLMOHHbBIX hakTopoB cTadmnokokka A — sarA [5].

MoBbiWweHne aKkcnpeccun ABYXKOMMOHEHTHOW cucTte-
Mbl YycFG BO BCex WTammax nog AevCTBMEM po3Mapu-
HOBOW, XITOPOreHoBowW, hepynoBon kucnot, 6opHeona u
BOonbLIMHCTBA LWITaMMOB MO BO3OENCTBMEM IKCTpaKTa
wandes CTENHOro MOXET CBUAETENbLCTBOBaTL 06 UX Cro-
COBHOCTN MHAYLMPOBaTb CTPECCOBbIE CUrHanbl, CBA3aH-
Hbl€ C LeNOCTHOCTbIO KNeTouHon cTeHkn. Cuctema YycFG
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aKTMBMPYETCS NpY NOBPEXAEeHNM MeMOpaHbl, YTO 3anycka-
€T KacKkag penapaLnoHHbIX NPOLECCOB 1 BMSAET Ha BUPY-
neHTHOCTb. B uenowm, yBenunyeHne aKkcnpeccun cucTembl
YycFG y MRSA MOXET NPMBECTM K NMOBLILLEHHON YCTONYN-
BOCTW K BHELLUHUM CTPECCOBbIM (hakTopam, aHTBMoTUKam
W YCUMNEHUIO NaToreHHocTw [6, 7].

CHwxeHne akcnpeccumn cuctembl YycFG y 1 wramma
nop AencTBneM IKCTpakTa wandes MoxXeT bbiTb CBA3aHO
C nogaBneHneM CUrHanbHbIX NyTen, MHrMbpoBaHWeMm ru-
CTUANHKMHa3HOW akTtuBHocTM Walk unv Hanmynem B 3KC-
TpakTe OOMOMHUTENbHbLIX KOMMOHEHTOB, MOAYNUPYHOLLMX
TpaHckpunuuto [24].

PesynbTaThl NpoOBEAEHHOr0 MccnenoBaHWsa AEMOH-
CTPUPYIOT, YTO PO3MapUHOBAs M XNIOPOreHoBasi KUCMo-
Thl NPOSABMASIOT BbIPaXeHHY CNOCOOHOCTb K nogasne-
HUto akcnpeccun reHa MecA y MRSA. B cBsA3u ¢ 3Tum
pPO3MapuHOBYIO W XSOPOreHOBYD KUCMAOThbl LEenecoo-
6pa3HO paccmaTpuBaTb B KayecTBe MEPCNeKTUMBHbIX
areHToB Ans pa3paboTkM aHTUMUKPOOHbIX NpenapaToB
Unn agbloBaHTOB, yCUNuBawLWwmnx 3pPeKTUBHOCTb Cy-
LLeCTBYOLWMX aHTMOMOTMKOB. B nepcnekTnee cuHepre-
TMYeckoe NpuMeHeHne po3MapmHOBOI U XITOPOreHoBOW
KMCROTbI C B-NMakTamamu MOXeT npeofofieBaTb YCTOM-
ynsocTb MRSA.

3AKIKOYEHUE

XrnoporeHoBasi 1 po3MapuHOBasi KMCMNOTbl obnagaroT
3HaYMTENbHbLIM MOTEHUManomM Ans NoaaBIieHUs 3KCrpec-
cum reHa MecA y MRSA. PoamapurHoBas kucrnora yMmeHb-
lwaeTt akcnpeccuto reHa MecA B 5 pas, xnoporeHoBas
KMCroTa yMeHblUaeT akcnpeccuto reHa MecA B 4 pasa.
Ha ocHoBe 3TuX AaHHbIX MOXHO paccMaTpuBaTb AaHHble
coeVHEeHNs1 Kak MHoroobelLlarLmnX KaHamMaaToB Ans co3-
OaHNSl HOBbIX aHTUMMKPOOHLIX NpenapaToB U agboBaH-
TOB, YCUNMBAKOLWNX OENCTBUE aHTUOMOTMKOB. B Byayuiem
CUHEpPreTUYeckoe COYETAHME PO3MapPUHOBOW M Xrlopore-
HOBOW KUCIOT C [3-naktamamm MoXeT ObiTb 3 eKTUBHBLIM
WHCTPYMEHTOM AN npeofoneHus yctondmsoctn MRSA.

BbIBOObl

1. Mo pesyneratam aHanm3a AACt 6bio BbISIBMEHO,
YTO pO3MapMHOBas KUCHOTa M XIOPOreHoBasi Kucnota
YMeHbLUNNK 3Kcnpeccuto reHa MecA y 3 LwtammoB 1 yBe-
nnyannm akcnpeccuto y 1 wramma, akcnpeccus reHa YycFG
BO BCeX 4 LWITamMMax yBenuyunacb. PoamapuHoBas u xro-
poreHoBast KUCMOTbl AEMOHCTPUPYIOT BbICOKWIA NOTEHLMan
B MNOAaBMneHMn [(-nakTamMHOW YCTOMYMBOCTU Y OONbLUMH-
ctBa wrammoB MRSA. ®epynnosas kucrnota, GopHeon
N 3KCTPaKT wandes cTtenHoro obnagawT OBONCTBEHHBIM
aencteneM Ha reH MecA, yBenuumsasa akcripeccuo y 2
LITAMMOB U YMEHbLLUAs IKCNPECCU0 2 LUTaMMOB COOTBET-
CTBEHHO. YBenuyeHue akcnpeccun reHa YycFG BO Bcex
4 wrammax npu BO3LEWUCTBUU epynrioBOA KUCIIOTOW U
GopHeonom, a Takke yBenmyeHme 0onbLUMHCTBA LUTAMMOB
npv BO3AENCTBMM IKCTPAKTOM Luandges CTenHoro Takke
BbI3bIBAOT aKTUBMPOBAHME PA3NUYHbIX MYTEWN KIETOYHOW
afjantauun, HanpaeBneHHbIX HA COXpPaHEeHMe romeocTasa,
3aLUMTY KINETOYHOM MeMOpaHbl U YMEHbLUEHWE MOBPEX-
OEHUIN MyTEM MOBbILEHNSI SKCMNPECCUN OBYXKOMMOHEHT-
How cucTtembl YycFG. YBenuyeHne akcnpeccum cuctembl
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YycFG y MRSA npvBoaWT K YCWUMEHUIO MaTOreHHOCTH,
MOBbILLIEHHOW YCTOMYMBOCTU K @aHTUOMOTUKAM M BHELUHWUM
CcTpeccoBbIM hakTopam.

2. Mo pesynsratam aHanuaa log 2 Fold Change 6bino
BbISIBMIEHO, 4YTO reH MecA npu BO3a4encTB1UmM po3mMapruHOBOWN
KMCMNOTbI B CPEOHEM YMEHbLUAET aKCnpeccuto B 5 pas; npu
BO34ENCTBUN XTOPOrEHOBOWN KUCIOTbI — B CPEAHEM YMEHb-
LIaeT aKcnpeccuto B 4 pasa; npu Bo3gencTemmn cepynio-
BOW KUCMOTbl — B CPEOHEM YMEHbLUAET 3Kcnpeccuto B 2,6
pasa; npu Bo3AencTBnmM GopHeona — B CpegHEM YMEHbLLA-
€T akcnpeccuto B 2,17 pasa; npu BO3OEeNCTBUN IKCTPaKTa
wandesi CTEMNHOrO — B CPeAHEM YMEHbLUAET IKCNPECCUID
B 2,86 pasa (p=0,043). l'eH YycFG npu Bo3gencTsum pos-
MapWHOBOW KUCIOThbl B CPEAHEM YBENUYMBAET IKCNPECCUIO
B 2,28 pas; npu BO3OENCTBUN XJSTOPOreHOBOW KUCIOTbl — B
cpegHeM yBenuumBaeT akcnpeccuto B 1,99 pasa; npu Bos-
OencTBUM oepynioBoW KUCIOThl — B CPEAHEM YBENMYMBaA-
eT akcnpeccuto B 2,45 pasa; npu Bo3gencTeumn GopHeona
— B CpefHeM yBenuumaeT akcnpeccuio B 1,88 pasa; npu
BO3OENCTBUM IKCTpakTa wandes CTenHoro — B cpeaHeM
yBenuumneaeT akcnpeccuto B 1,84 pasa (p=0,043).

3. [na onpegeneHnsa KOHUEHTpauuMuM BO3LOENCTBUA
heHONbHbIX coeauHeHu, GopHeona M 3KCTpakTa Lwar-
dest cTenHoro GbINM onpedeneHbl MUHMManbHblE Noaa-
BRSOLLME KOHLUEeHTpauun depynosown kucnotbel (MIMK=5,6
mr/mn), 6opHeona (MIK=8,188 wmr/mn), po3amapuHo-
Bon kucnotel (MIMK=12,8 mr/mn), XmoporeHoBOW KUCIo-
Tbl (MINK=20,48 mr/mn) n akcTpakTa wandes CTEnHoro
(MIMK=25 mr/mn) B oTHoWweHn MRSA.

Bknad aemopoe:

A. [1. bakeHoBa — cbop n obpaboTka MaTepuana,
HanucaHue TekcTa.

A. [. bakeHoBa, W. A. KagbipoBa — o00paboTka
CTaTUCTUYECKUNX AaHHbIX U PEAAKTUPOBaHWE.

Bce aBTOpbl NpuHUManM yyactue B paspaboTtke
KOHLEeNuMM n amsaiiHa uccrenoBaHusi. OkoHYaTenbHas
Bepcusa pykonucu 6bina ogobpeHa BceMy aBTopamu.

KoHgpnnukm unmepecos:
KOHGnMKT MHTEpPECOB He 3asiBreH.

[aHHbIn MaTepuan paHee He Obin NpeacTaBneH Ans
nyénvkauumM B OpyrMx u3gaHusx M He paccmaTpuBaertcst
APYTMMU M3aTenbCTBaMU.
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Introduction. Staphylococcus aureus demonstrates sufficient adaptive potential under external stress conditions,
which may determine its key role in the etiology of hospital-acquired infections. The observed exponential growth of
strains with multiple antibiotic resistance over the past decades indicates that adaptation mechanisms contribute to the
survival and spread of S. aureus under conditions of intensive hospital exposure to antimicrobial agents. This phenom-
enon significantly complicates the clinical treatment of infections and poses a serious threat to the healthcare system.
Despite the active study of changes in the activity of genes associated with antibiotic resistance under various stress
conditions, the role of phenolic compounds in the regulation of gene expression in MRSA has been insufficiently studied.
In particular, there are practically no data on the effect of phenolic compounds and borneol on the expression of the MecA
and YycFG genes, which determines the relevance of this work.

Aim. To evaluate the dynamics of MecA and YycFG gene expression in methicillin-resistant Staphylococcus aureus
(MRSA) under the influence of phenolic compounds (rosmarinic, chlorogenic and ferulic acids), borneol and Salvia Step-
posa Des. -Shost leaf extract.

Materials and methods. The MICs of the studied compounds were determined using the serial dilution micromethod.
To evaluate the effect of the studied compounds, daily MRSA cultures were additionally incubated with the studied com-
pounds at subinhibitory concentrations (1/2 MIC) for 4 hours. Changes in MecA and YycFG expression were analyzed
by quantitative PCR (AACt, log2 Fold Change). GyrB expression was assessed as an endogenous control. Statistical
processing included the Kruskal-Wallis, Wilcoxon and Mann-Whitney tests (p=0.05).

Results and discussion. The results showed that phenolic compounds, borneol and Salvia stepposa leaf extract re-
duced MecA expression by 2.17-5 times (p=0.043) and increased YycFG by 1.84-2.45 times (p=0.043). Rosmarinic and
chlorogenic acids showed the greatest activity towards MecA.

Conclusion. Chlorogenic and rosmarinic acids have significant potential to suppress MecA expression in MRSA.
Rosmarinic acid reduces MecA expression by 5 times, chlorogenic acid by 4 times. These results allow us to consider the
studied compounds as promising candidates for the development of new antimicrobial drugs or adjuvants that enhance
the effect of antibiotics. In the future, the synergistic combination of rosmarinic and chlorogenic acids with 3-lactams may
become an effective tool for overcoming MRSA resistance.

Key words: MRSA; gene expression; qPCR; MecA gene; YycFG gene; phenolic compounds; borneol; Salvia Step-
posa extract

. A. Kadeiposa’, A. []. bakeHosa”, A. B. JlaspuHeHko', U. A. bensieg’, I. A. AmaxaHoea?, 5. K. Jlesasi?

CONBEH WAN®ENIHEH BOMIHIEH CbIFbIHAbIHbIH, ®EHONAbLIK KOCbINIbICTAP MEH BOPHEONbIH
OCEPI ACTbIHOA METULIUITTTIUHIE TO3IMAI STAPHYLOCOCCUS AURUS (MRSA) MECA XX®HE YYCFG
FEHIHIH SKCMPECCUACBLIHbIH ANHAMUKACDBIH BAFATNAY

FhinbiMu-3epTTey 3epTxaHackl «KaparaHabl meavumHa yHuBepcuteTi» KEAK (100008, KasakctaH Pecnybnvkacel,
Kaparangbl k., Foronb k-ci, 40; e-mail: info@gmu.kz)

2Papmaumsa mektebi «Kaparanabl MeamuuHa YHusepcuteti» KEAK (100008, KasakctaH Pecnybnukacel, KaparaHapl K.,
loronk k-ci, 40; e-mail: info@gmu.kz)

"AnTbIH [lyceHkbI3bl BakeHoBa — F binbiMU-3epTTey 3epTXaHackl «KaparaHabl MmeamumuHa yHuBepcuteTin KEAK;
100008, KasakctaH Pecnybnuvkacsl, KaparaHgpl K., Forone k-ci, 40; e-mail: bakenovaa02@gmail.com

Kipicne. Staphylococcus aureus CbIpTKbl CTPECC XafdanblHAa XETKiMiKTi 6enimaeny noTeHumanblH KepceTyiHe
GarinaHbICTbl OHbIH, aypyxaHaillinik MHeKunanapablH 3TUOMNOrMACbIHAAFbI HEri3ri peniH aHblkTaybl MyMKiH. COHfbl
OHXbINAbIKTApAa ken aHTMbMoTuKTepre TesimAi wTammaapabliH OankanfFaH 9KcnoHeHumangbl ecyi 6erimpgeny
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MexaHM3maepi MMKpobKka Kapchbl areHTTePAH KapKbliHOb! CTaLMOHapIblK 8cep eTy xafgavbiHaa S. aureus emip cypyiHe
)KeHe TapanyblHa blKnan eTeTiHiH kepceTtedi. byn KyObinbic MHMeKunsanapabiH KINUHUKanNbIK emaenyiH antapnbiktan
KMblHOATaObl XXaHe AeHcayrblK cakTay XXyWeciHe YIKeH Kayin TeHaipeai. ©pTypni cTpecc XarganbiHaa aHTMONoTHKTEpre
TesiMainikneH GavnaHbICTbl reHaepaiH, 6enceHainiriviy earepyiH 6encengi 3eptreyre kapamactaH, MRSA wrampapabib
reHaepain 6enceHainirin petteyaeri peHonabiK KOChINbICTapablH Peri XeTKinikci3 3epTTenreH. Atan anTkanaa, eHongpl
KocblinbicTap meH 6opHeonabiH MecA xaHe YycFG reHaepiHiH akcnpeccusicblHa acepi Typarnbl AepeKTep iC XKY3iHAE XOK,
Oy oCbl XXYMbICTbIH, ©3€eKTifiriH aHbIKTakabl.

3epmmeydiH makcampbl. XXyMbICTbIH MakcaTbl peHonabl KOCbINbICTapAblH, (PO3MapuH, XITOPOreH >xaHe depyn
KblLKbINAapbl), 6opHeon xaHe cenbeH wandeniHiH (Salvia stepposa Des.-Shost) xanblpaktapbiHaH ©OeniHreH
CbIfbIHAbIHbIH, 8CEPIHEH METULMIINIMHIE TO3IMAI anTblH TYCTi cTadunnokokkTbiH (MRSA) kypambiHaa MecA xaHe YycFG
reHiHiH 9KCNpPeccusAChIHbIH AMHAMUKACbIH OaFanay.

Mamepuandap xeHe odicmep. Cepuanblk CyMbINTYOblH MWUKpPOSAiCiMeH 3epTTeneTiH KocbinbicTapgbH MIC
MUHMManabl MHIMOUTOPIbIK KOHLEHTPAUMACH! aHblkTanabl. 3epTTeneTiH KoCbINbiCTapablH, acepiH Garanay ywiH MRSA
Taynik Aakbingapbl 4 carat Gowibl cyOMHIMOMTOpPNbIK KoHueHTpauusnapga (1/2 MIC) 3epTTeneTiH KocbinbiCTapMeH
KocbiMLa UHKybaumanaHabl. MecA xxaHe YycFG reHaepiHiH esrepictepi caHgplk NTP (AACH, log2 Fold Change) apkbinbl
aHblkTanabl. GyrB akcnpeccusicbl aHOoreHaik bakbinay petiHae 6aranaHgbl. Ctatnctukanslk eHaeyre Kpyckan — Yonnuc,
BunkokcoH xeHe MaHH — YUTHU cbiHakTapsl kipgi (p=0,05).

Hamusxenep xxeHe markbinay. PeHonabl KOCbinbicTap, O0OpHeOn aHe canbeH wandeniHiy, xanblpak CbiFbIHALICHI
MecA akcnpeccusicbiH 2,17-5 ece TemeHaeTeTiHiH (p=0,043) xxaHe YycFG akcnpeccusicbiH 1,84-2,45 ecere apTaTbiHbIH
(p=0,043) kepceTTi. PO3MapuH xaHe xNoporeH KpilKbingapbl MecA reHiHe Kapcbl eH oFapbl 6enceHainikTi KepceTTi.

KopbimbiHObI. XNOpOreH xaHe po3mapuH Kblwkbingapbl MRSA-TbIH MecA akcnpeccusicbiH 6acy ywiH MaHbl3gbl
aneyeTi 6ap ekeHi aHblkTaabl. PoaMapuH KbiLKbIbl MeCA aKCNpeccusiCbiH 5 ece, XNOPOreH KblLWKbINbl 4 ece ToMeHaeTeI.
Byn HaTwXKenep 3epTTeNeTiH KoCbINbIiCTapabl XXaHa MMKpobKa Kapchl NpenapaTTapabl HeMece aHTUOMOTUKTEpPAiH 8CepiH
KYLLENTETIH agbloBaHTTapabl Kacay yLUiH nepcnekTuBarnbl YMITKeprnep peTiHae kKapacTelpyFa MyMKiHAik Oepeai. Bonawakra
PO3MapuH >XaHe XJTOPOreH KbllKbINAapbIHbIH, B-nakTamgapMeH cuHepreTukanblk acepimeH MRSA TesimainiriH xeHyaiH
TMiMai Kypanbl 6onybl MYMKiH.

Kinm ce3dep: MRSA; reH akcnpeccusicbl; qPCR; MecA reHi; YycFG reHi; dbeHonabl KocbinbicTap; 6opHeor; canbeH
Wwanden cbifbiHAbICHI
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Llenb. CpaBHuTENbHAst MopdoMeTpuryeckasi, TMCTONOrM4eckas U rmCToxXxmmMmyeckas oLeHka adhpekTMBHOCTM KOMOU-
HMPOBaHHOIO NPUMEHEHUS CTpOManbHO-cocyaucTon dpakuum (SVF) n nnasmbl, oborawénHon Tpombouutamm (PRP) B
nevYeHnn ONUTENbHO HE3AXMBAOLWUX paH B 3KCMEPUMEHTE.

Mamepuarnbi u MmemoOdbi. BeINONHEHO paHOOMM3MPOBAHHOE 3KCMEPUMEHTaNbHOE UCcnefoBaHne Ha 32 KporuKax.
Ha cnuHe XMBOTHbIX ObINN CO34aHbl 3KCLIM3NOHHbIE paHbl AMaMeTpoM 2 cM. XKMBOTHbIE CriyvanHbiM 06pa3om pasgene-
Hbl Ha YeTbIpe rPynnbl: KOHTPONbHAA rpynna (aHTucenTuyeckme npenaparbl), rpynna ¢ npegonepauroHHon 06paboTkon
dpusnonornyeckum pacteopom (NaCl 0,9%), rpynna ¢ npegonepaumoHHon 06paboTKoN 30HbI MNaHNUPYEMOro onepaTus-
Horo BmeLlatensctea PRP v rpynna c npegonepaumoHHorn obpaboTtkon komouHaumenn PRP+SVF. OueHka addekTnBHO-

CTW NPOBOAMIIACb MOPGOMETPUYECKAM, TMCTONOTMYECKUM U TMCTOXUMUYECKMM METOAAMM.

Pesynsmame! u obcyxdeHue. kombuHupoBaHHas Tepanusa PRP n SVF cnoco6cTBOBana ycKkOpeHHOMY 3aXXKMBIEHUIO
paH: YCUNEHNE aHrMoreHesa, yCKOPEeHMo akTUBHOIO (OPMUPOBaHMS BHEKNETOYHOIO MaTpuKca.

Bbigodbi. KombuHnpoBaHHoe npumeHeHne PRP n SVF B 3HauMTenNbHOM CTENEHN yNy4dLlLaeT Ka4yeCcTBO pereHepauum
TKaHU 1 MOXET ObITb 3(pPEKTUBHLIM METOAOM TEPANUU OIUTENBHO HE3AXMBAKOLLMX PaH.

Knrouessie cnosa: onivTenbHO HesaxusatLwme paHbl; PRP; SVF; 3axuBneHue paH, KNeTodHble TEXHONOrm

BBEOEHUE

B pamkax COBpEeMEHHON XMPYpruyeckom npakTUKu
ONUTENBHO HE3aXUBAKOLME paHbl NpeacTaBnsAlT cobomn
CepbE3Hyl0 MeauKo-coumanbHyo npobnemy. [latonoru-
yeckme pyOubl, BO3HMKAKOLWME HA MECTE HE3aXMBALLUX
paHeBbIX OedeKkToB, MPUBOAAT K (POPMMPOBAHUIO KOH-
TPaKTyp, YTO 3HAYUTENBHO OrpaHMYMBAET MOABUXHOCTb
N YHKLUMOHAmNbHOCTb KOHEYHOCTEN [22]. ScTteTudeckuit
ONCKOMAOPT, BbI3BaHHbIV HANM4YneM 3ameTHbIX gedopma-
UM TKaHEeW, BIMSIET HA NCMXO3IMOLMOHANbHOE COCTOSIHNE
nauneHToB, CHWXasi UX KavecTtBo xu3Hu [31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 41]. bonee Toro, AnuTensHoe cy-
LLleCcTBOBaHME paHbl TPeOYeT perynsipHoro MeauumMHCKOro
HabngeHns N fevYeHus, YTo NPUBOAUT K YBENUYEHWUIO
pacxodoB Ha MeguuMHCKoe obCryXvMBaHMe U co3naeT fo-
MONMHUTENBHYIO Harpy3ky Ha CUCTEMY 30paBOOXPaHEHUS
[22]. MpoBegeHne adhHeEKTUBHON Tepanun ABRASIETCS ak-
TyanbHbIM KaK Ans NpegynpexaeHns passmuTus OTCPOYEH-
HbIX OCITOXHEHWUW, TaK U NS YNyYLWEeHNs] Ka4ecTBa XU3HM
nauuneHToB [32].

PasBuTue pereHepaTMBHOM MeOUUUHBI nNpegnaraet
MCMNOMb30BaHMe KIETOYHbIX TEXHOMOIMI, Takux Kak obo-
rawéHHasa TpomboumTtamm nnasma (Platelet-Rich Plasma
(PRP) n cocygucTo-cTpomarnbHas pakLms >XMpOBOW Tka-
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Hu (Stromal Vascular Fraction (SVF), koTopble cTumynumpy-
0T 3aXUBIIEHNE B 30HE MOBPEXAEHUSA. DTN MeToAbl pac-
CMaTpuBaloTCA Kak MepcrekTUBHblE B 0bnactu nedeHust
paH, NockonbKy obecnevymBaloT MOLUHbLIN Bronornyecknii
OTKIIMK, HanpaBfeHHbIN Ha BOCCTAHOBMEHNE TKaHen [6].

PRP cogepxut daktopbl pocTa, Takve kak PDGF,
VEGF 1 TGF-3, KoTOpble urpatoT KI4YeByHo porib B CTUMY-
NSALMN pereHepaTuBHbLIX NPOLECCOB. OTU hakTopbl pocTa
YCUMNMBAIOT aHTMOreHe3, YCKOPAKT aNMTENM3aunio 1 akTu-
BUPYIOT KNETOYHY0 nponudepauuio [43].

SVF — 370 kneTto4yHas cpakuusi, Bblaensiemas ns xu-
poBow TkaHu. OHa cogepXXMUT CTBOMOBLIE KIETKU, LIMTOKU-
Hbl M paKTOpbl POCTa, KOTOPbIE CMOCOOCTBYIOT aHrMoreHe-
3y, CHWKEHWIO BOCManeHuss 1 BOCCTAHOBMEHUIO MOBPEX-
OEHHbIX TKkaHeln. PRP, npegcrtasnstoLwas codor nnasmy c
BbICOKOW KOHLEHTpauuer TpOMOOLIMTOB, yXKe aKTUBHO UC-
nonb3yeTcs B KNMHU4Yeckow npaktuke [13, 46]. SVF nemon-
CTPUPYET BbICOKYH 3h(PEKTUBHOCTL B 3A>KUBITEHUM XPOHU-
YeckMx paH Onarogapsi CBOMM CMOCOOHOCTSIM YCKOPATb
BOCCTAHOBUTESbHbIE NMPOLECCHI U aKTUBUPOBaTb MECTHbIE
MexaHun3mbl pereHepaumm [19].

KombuHupoBaHHoe wncnomnb3oBaHne SVF un PRP no-
3BonsieT obbeaMHUTL MX Ouonormyeckme cesoncTea. Wc-
CrnefoBaHUS MOKasbIBaloT, YTO COYETAHUE 3TMX METOLOB
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CMOCOBCTBYET YNYYLLIEHUIO MUKPOLIMPKYNSALMA, CHUXKEHMIO
BOCManeHnsi 1 MOBbLILLEHNIO CKOPOCTU 3aXKUBMEHUSI ANn-
TenbHO Hesaxwusatowux paH [8]. PRP aktuBupyer mecT-
Hble MexaHu3Mbl pereHepaumm, Torga kak SVF obecneun-
BaeT «CTPOMTENbHbLIA MaTepuan» [Ansi BOCCTAaHOBIEHMS
NoBpeXAeHHbIX TKaHewn [12].

HecmoTpa Ha nonoxuTenbHble pe3ynbraTtbl, MU-
POBOW KOHCEHCYC He MpULLENn K €4VHOMY MHEHMUIO Mo
cTaHgapTtusaumen metogos nonyvyeHust SVF n PRP 1 ux
KoMOUHMpoBaHusa. Kpome Toro, Heobxogumbl OOMOSTHU-
TemnbHble KITMHUYECKME UCCIeAO0BaHUSA AN OLEHKN ad-
G eKTUBHOCTM N 6e30MacHOCTUN NX COBMECTHOIO UCMONb-
30BaHus [24].

OueHka npumeHeHnst SVF B komOuHauum ¢ PRP gns
neyYeHns OnuTenbHO He3aXUBAKLWMX paH SIBMNSIETCS BaX-
HOW 3agadent COBPEMEHHOW pereHepaTUBHOW MeauLMHbI.
OTn MeToAbl UMEIT NoTEeHUMan Anst 3Ha4YUTENBHOTO Yryy-
LUEHNS KNMUHUYECKUX MCXOOOB W MOBbLILLIEHUS] KayecTBa
YKW3HW NaLMEHTOB.

Llenb paboTbl — cpaBHUTENbHAsA MOpdOMETpUYecKas,
rmcTonornyeckasl U rmcToxmmmdeckasl oueHka adpekTms-
HOCTU KOMOWMHMPOBAHHOIO NMPUMEHEHUSI CTPOMarbHO-CO-
cyamcton ppakumm (SVF) n nnaswmel, o6oralleHHon Tpom-
6ountamm (PRP) B neyeHMn OnutenbHO HE3aXMBAMOLLMX
paH B 3KCMEPUMEHTE.

MATEPUAIbI U METOAbI
[un3ainH nccnegoBaHusA

[MpoTokon crnenoro paH4oMW3MPOBAHHOIO UccnenoBa-
HUs 6bIn 0gobpeH komuccmen no 6uoatnke HAO «Kapa-
raHguHcknin MeguumHckun YHnepcuteT» (npotokon Ne21
o1 10.12.2024). YcnoBus cofepkaHus XMBOTHbIX BO Bpe-
MS 9KCMepuMMEeHTa COOTBETCTBOBaNM MeXAYyHapoOHbIM U
HauMoHanbHbIM pekoMmeHgaumam [1, 2].

OKCMepUMEHT COCTOSAN U3 ABYX 3TanoB.:

1) NepBbIN 3Tan JKCNepuMMeHTa — co3gaHue MoAenu
ONUTENBbHO HE3aXXMBaIOLLEW paHbl HA KPOMMKaXx;

2) BTOpPOM 3Tan 3KCneprvMeHTa — CpaBHUTENMbHOE UC-
cnegoBaHue MeTofoB 00OpaboTkm paH y KponukoB. Kowm-
nnekcHas oueHKka 3dEeKTMBHOCTU NpesonepaumoHHON
0bpaboTkm kombuHauuen PRP 1 SVF obnactu gnutensHo
HEe3aXXMBaILLEN paHbl.

Paamep BbIGOpKM ObIN paccymTaH ¢ MCMONb30BAHNEM
metofa MoHTe-Kapro ¢ MapkoBCKMMUM LensiMu [5] ¢ y4eTom
HanNM4Yns XMBOTHbLIX B BMBApPUU KIMHUKA MELULUHCKOrO
yHMBeEpcUTETa, 0OOCHOBAHHOIO YBEMMYEHUS KONMYecTBa
Crny4aeB U 3TUYECKMX COODpaKeHni N0 MUHUMU3aLMKN 1C-
Nonb30BaHWs Ha XXUBOTHbIX B 3KCMEPUMEHTAX.

[nsaiiH akcnepumeHTa nNpeacTaBreH Ha pucyHke 1.

B nepBow yactu anga cosgaHusa Mogenu AnUTENbHO He-
3aXMBAIOLLEN paHbl HA KpomnuvKax Obinn UCnonb3oBaHbl 8
GecnopoaHbIX KPONMKOB B Bo3pacTe 4-5 Mec. maccon Tena
2,5-3,5 kr.

Ha cnuHax n nogpebepHo-napaBepTebpanbHo obnacTtu
KaXxgoro kponvka Obina cosgaHa Mogernb OUTENbHO Hesa-
XKMBAIOLLEN paHbl — 3KCUM3NOHHbBIE paHbl (puc. 2, 3) [30].

[MpoBoannca exegHeBHbIN BU3yanbHbIA OCMOTP MO-
cneonepaunoHHon paHbl. OTcyTcTBME NPUBNU3NTENBHO
15-NPOLEHTHOrO COKpPaLLEHUS eXeHeOernbHO yKasbiBano
Ha ANUTENbHO He3axusatolee coctodaHue [17, 21]. Mop-
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domeTpuyeckasi, rMcTonormdeckass M rUCTOXMMUYECKas
OLUeHKa pesynbTaToB MPOBOAMIIACH MOCHE ONepaTMBHOIO
BMeLLaTenbcTBa Ha 7 cyT [16, 36, 37].

Bo BTOpoM 3Tane 3KCnepumeHTa B KadecTBe 3JKcrne-
pyMeHTanbHoro obbekTa Oblnn ncnonb3oBaHbl 32 Gecro-
POAHbIX KpOfMKa-caMua B Bo3pacTte 4-5 mec. maccown Tena
2,5-3,5 kr.

>KnBOTHbIE CryYanHbiM 06pa3om Obinn pasgeneHsl Ha
yeTblpe paBHble Tpynnbl N0 8 XMBOTHbIX: rpynna | (KOH-
TpornbHasi) — npegonepaumnoHHas obpaboTka aHTMCenTu-
yeckummn cpepctBamu; rpynna |l — npegonepaunoHHas
obpaboTka dumsmonormnyeckum pactesopom NaCl 0,9% o6-
nactn OpMMpPOBaHUS paHbl 40 MOAENNPOBAHMUS NMOBPEX-
OeHus + aHTucenTuyeckne cpeacrtsa; rpynna Il — npego-
nepauunoHHasa obpabotka PRP 30HbI Oygyllen paHbl 8o
MOZENMPOBaHNS MOBPEXAEHUS + aHTUCENTUYECKMe cpea-
ctBa; rpynna IV — npegonepauuoHHasa obpabotka PRP +
SVF 30HbI OyayLen paHbl 4O MOAENUPOBaHMS NOBpeXae-
HUs1 + @aHTUCENTUYECKME CPEaCTBa.

Bce Kponukv nonyvanv OOuHaKoBblE XUPYpruyeckue
npoueaypbl. ObLas aHecTe3ns nHAyLMpoBanach ¢ NOMO-
Wbto KOMOMHaUMWN TuneTamuH/3onasenam B gose 20 mr/
KI B COYETAHWUM C KCUITA3MHOM 3 MI/KI MpU BHYTPUMbILLEY-
HOM BBedeHMU C obecrnevyeHMeM KpPOJIMKOB KUCITOPOAOM
[9]. KpoBb ans nssneveHns PRP cobupanu n3 BeH ylien
XMBOTHbIX. Jlunoacnupar Ans nocrneayoLero n3sneyveHms
SVF cobupanu 13 naxoBow obnacTtu xMBoTHbIX [33]. Bce
XVPYypruyeckne BMeLlaTenbCTBa BhIMOMHANNCE OOHUM U
TEeM Xe crneLmannucTtoMm. AHTUOMOTUKN HE NPUMEHSITUCH.

Bo Bcex rpynnax exeHegenbHO OLEHMBaNu pekranb-
Hyl0 TeMnepaTypy 1 Maccy Tena c Lefnbl CBOEBPEMEHHOM
OLEHKN OOLLEr0 COCTOSAHMSA XKMBOTHBIX 1 0becneveHus mx
©e3onacHOCTM B XO4e 3KCNepPUMEHTA.

OueHka MOP(OMETPUYECKMX U TMCTONOMMYECKNX, U~
CTOXUMUYECKNX pe3ynbTaToB NpoBOAUIIachk Ha 7 CyT nocne
onepaTyBHOroO BMeLLaTenbCTBa.

MeToabl onepaTMBHOro BMellaTenbLCTBa

Co30aHue mModenu OnumesibHO He3axuearoulel
paHbl. [na unccrnegoBaHWsi MCMONb3oBanacb 3KCLM3MOH-
Hasi MoAenb OANUTENbHO HE3aXMBAKLLEN paHbl Ha CnMHax
KPONUKOB. Ha kagom >KMBOTHOM co3dasanu no 4eTbipe
paHbl AnaMeTpoM 2 cMm B nogpebepHo-napaBepTedpanbHoOn
obnacTtu, pacnonoXeHHble Ha PacCTOsIHUM He MeHee 2 CM
apyr ot gpyra. KponukoB cukcrpoBany Ha onepauyoHHOM
cTone, yaansnu wepcTb, 0bpabaTtbiBany KoXy Ae3nHULm-
pylowmM pacTBopoM. PaHbl hopmmpoBanu cTepurbHbIMU
WHCTPYMEHTaMK, yaanssi anuaepmMnc 1 epMmy A0 NOoOKOX-
HOWM TKaHM C 4YaCTMYHbIM 3aXBaTOM XXMPOBOW KreT4aTKu.
KpoBoTeueHne octaHaBnmMBann CTepPUNbHbIMU MapreBbIMU
candeTtkamu, Nocrie Yero paHbl NPOMbIBanv uanonornye-
CKUM pacTBOPOM U OCTaBNsM OTKpbITbIMK . [ocne onepa-
LMW KMBOTHBIX pasmeLlany B UHAMBWUAYarnbHbIE KNETKA C
MSrKOW nopcTtunkown, BBogunu ketonpodeH 10% 3 mr/1 «kr,
1 pa3 B CyT B Te4EHME TpeX CyTok Ansi obezdonueaxus [18].
E>xxegHeBHO npoBoamnm 06paboTky paH aHTUCENTUYECKMM
pactBopamu (XNoprekcuauH, NoBuaoH-nod). Ha 7 cyT Bbl-
NOSHANN MOPAOMETPUYECKNIA, TMCTONOTMYECKUIA U TUCTOXN-
MUYECKMI aHanu3. Bce maHvnynsuum ocylecTBnsanmchb B
YCINOBUSIX CTPOTON CTEPUIBHOCTH.
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PucyHok 2 — PaameTka 30H OygyLUMX SKCLM3MOHHbBIX paH
B nogpebepHo-napaBepTebpanbHOi 06nacTy y XXMBOTHBIX

Memod ebiOesieHuss nnasmbl, ob6o2auweHHoU
mpom6boyumamu. B wuccnegoBaHuy Obin MCNONb30-
BaH MEeTOA ABYX3TanHoro LeHTpudyrmposaHus. Basartyio
KpoBb (00bem 3abupaemon kposu 3,5 mn) nepeHocunu
B 4,5 mn npobupky, cogepxayto 3,8% uutparta HaTpus
(Guangzhou Improve Medical Instruments Co., Ltd, Kn-
Tan.). Kpoeb ueHTpudyruposanu (UeHTpudyra nabopa-
TopHasa HactonbHas OlMH-3.01 «[dactaH») B TedeHne 10
MUH npu 2 400 06./mMmuH (450 g) ansa nepsoro LeHTpudy-
rmpoBaHus. CynepHaTaHTHYO nnasmy C nemkoumMTapHbIM
cnoem cobupanu n ueHTpudyrmposanu npu 3600 06./
MUH (850 g) B TeyeHne 15 mMuH. BepxHuii cnon nnaswbl
aKkKypaTHO acnmpupoBanu CTEPUrbHbIM LIMPULOM A0 Tex
nop, noka Ha AHe He ocTasanocb 2 mn nnasmel. OcTas-
wytocs nnasmy cobupanu kak PRP, 3amopaxuBanu npu
-20 °C u pasmopaxwusanu nepep ucnornb3oBaHuem [11,
40]. JaHHas TexHVKa ABNSeTCs CTaH4apTHbIM AN Nony-
YeHus TepaneBTnyeckon PRP (koHueHTpauus TpomboLuu-
ToB 1,2 x 108 kneTok/mn) [11, 46]

Memod 3abopa »xupogoz2o0 aymompaHcrniaHmama
c nocnedyrouwum u3esie4eHUeM cocyducmo-cmpo-
mManbHoOU ¢hpakyuu. 3abop KUPOBOW TKAHWU BbINOSHANN
no TexHuke Coleman ¢ NOMOLLLIO0 YHUBEPCAIIbHON KaHoNm
ANs nunoacnvpaumu 1 Wwnpmuos o6bemom 10 M meTogom
py4Hon acnupauumn (puc. 4). Wnpuusl ¢ nunoacnupaTom
3akpbiBanu 3arnywkamu Luer-Lok (Tulip, CLUA), nocne
Yyero yaansnu noplueHb. Jlnnoacnupat B3BeLwumBanu npu
nomoLum nabopatopHbix BecoB (Shimadzu AY120, Ano-
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B noapebepHo-
napaBepTebpanbHO 061acTy Y XKUBOTHbIX

PucyHok 3 — O3KCUM3MOHHbIE paHbl

HWS1), CPeaHsAs Macca X1poBoKW TkaHu gocturana 3 rp. 3a-
TEeM COOPaHHYIO XMPOBYIO TKaHb NepemMeLLany B LNpuLbl
obbemom 1 mn. ObnacTtb paccevyeHus ywmsanu 1 yano-
BbIM wBom (Vicryl 5/0)

OkcTpakumio SVF nonyyanu nytem MexaHW4ecKoro
3aMynbrupoBaHusi cobpaHHOro >xupa, nocrneaoBaTenbHO
nponyckas Yyepes punesTpbl (2,4 Mm 1 1,2 mm, Nanofat filter
transfer set, Tulip Medical), n ogHopa3oBoro unsTpytoLLEero
ycrponctea 600/400 mm (NanoTranfer, Tulip Medical). Ja-
nee SVF cobupanu nytem ueHTpudyrnposaHms 1500 06./
MWH B Te4eHne 5 MWH 1 yaaneHus HagocagodqHon dpakumm
1 Macna, BbICBOOOXAAOLLLErocs Npu MexaHU4eckoM paspy-
LweHun 3penbix agunoumnTos. KonnuecTtso knetok SVF noa-
cunTbiBanu ¢ nomoulbto umtometpa Partec Cyflow Spase,
50 000 knetok SVF (~2 rp koHe4YHOro npoaykTa) pasdasnsanm
0,5 Mn AMCTUNNMPOBAHHON BOJON NepeHoCcunm B npobumpky
Tuna Annergopd Ana KoHewHoro npogykta SVF n xpaHunu
npu Temnepatype 4 °C nepea ncnonb3osaHvem [17, 29, 40].

lMpuzomoeneHuss npodykma kom6uHauyuu PRP u
SVF. CooTtHoweHwne konuyectBa PRP n SVF coctasuno
1:1 n paBHaAnock 0,5 mn PRP Ha kaxgble 0.5 Mn rotoBoro
npoaykta SVF [46]

MopgrotoBka kombuHauun: PRP n SVF nomelwanu B
cTepunbHble wnpuubl Luer-Lok 5 mn, n cmewmBanu nytem
NpoLuexXmBaHnUs Yepes CTepuribHble TUTaHoBble OUNBTPLI
Nano fat transfer Luer to Luer, obecneuvBasi paBHoMep-
Hoe pacnpeaeneHne TpomMOoLMTOB 1 CTPOMarbHbIX KNETOK
(puc. 5).
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PucyHok 6 — O6paboTka 30HbI OyayLien paHbl TOHKOM
urnon (20G KD-Fine l'epmanusa) no nepumeTpy u Brnyob
KOXW 00 4 MM

O6paboTka 30HbI: CMeCb BBOAMNACchk B 0bnactb paHbl
€ ncnonb3oBaHeM ToHKkou urnbl (20G KD-Fine NepmaHuns)
no nepumeTpy 1 Briyob koxu 4o 4 mm [28] (puc. 6).

YacTtoTta 06paboTku: UHBEKUUM B 30HY NIaHMPyemMoro
onepaTuBHOIO BMeLLaTenbCTBa NPOBOAUNMCE 3a 24 4 Ao
cosgaHus mogenu pabl [33].

Mopaenb AnuTenbHO He3aXuBaroLen paHbl
C fleYeHMeM aHTUCenTUYEeCKUMU cpeacTBaMmn
(koHTpOnbLHasA rpynna)

* [MogroToBKa paHbl: He NpoBoAMUNach.

» CosgaHue paH: 4 3KCUM3MOHHbIE paHbl AMaMeTpoMm 2
cM (yaaneHue anugepMuca, AepMbl, YacTy NOOKOXHO-XM-
poBoW TkaHwu) [3].

* JleueHne: obpaboTka Masbio C XrOpPaMdEHNKONOM ©
mMeTunypauunom (flesomekons®), exxeqHeBHbIE NEPEBSI3KU
C XroprekcuamMHoM v nosugoHom-nogom. ObesbonveaHne
nposogunu 10% ketonpodgeHom (3 mr/1 kr) 1 pa3 B cyT B
TeyeHve 3 gHen. Bce maHunynsaumm ocylecTBnsnm B yc-
NOBUSAX CTPOrov CTEPUNBHOCTMW.

* OueHka: MOpPHOMETPUYECKUIA aHanus, rmcTonoru-
YecKoe N MMCTOXMMMNYECKOE NCCnefoBaHNsA Ha 7 CyT no-
cne cosfaHus paHbl.

MeduuyuHa u skonoeusi, 2025, 2

PucyHok 5 — KombuHauua PRP n SVF. A — wnpuy, (Luer
Lok) c PRP, b — Nano fat transfer, B — wnpwuu (Luer Lok)
c SVF

Mopgenb ¢ npegonepauMoHHON 06paboTkon
c¢omsmnonormyeckmum pacrtesopom (NaCl 0,9%)

* [MopgroTtoBka: 3a 24 4 0O cOo3gaHUA paHbl B obnacTb
BBoannm 0.9% NaCl (no nepumeTpy n Brnybb koxun o 4
MMm) [28].

* Co3pgaHne paH: 4 SKCUM3MOHHbIE paHbl AMAMETPOM
2 cm B obnactb, obpabotaHHyto NaCl 0.9% (yoanenue
anuagepmuca, AepMbl, YacTu MOOKOXHO-KMPOBOW TKaHW).
JleyeHune: obpaboTka mMasbo C XrnopamgeHMKONOM 1 Me-
Tunypauunom (fleeomekonb®), exeqHEBHbIE NEPEBS3KN C
XJIOPrekCnanHoM u noeugoHom-nogom. Ob6esdonveaHue
nposogunun 10% ketonpodeHom (3 mr/1 kr) 1 pa3 B cyT B
TeyeHne 3 gHel. Bce MaHMnynsuum ocywlecTBnsSnm B yc-
JIOBUSIX CTPOTON CTEPUIBHOCTH.

* OueHka: MopoMeTpUYEeCKUiA aHanms, rmcTonornye-
CKO€ M MMCTOXUMWYECKOE MCCreaoBaHMe Ha 7 CyT nocne
CO3[1aHNS PaHbl.

Mopgenb ¢ npegonepaumnoHHon obpaboTtkon PRP

* [ogroToBka: 3a 24 4 oo onepaumm obpaboTka nnasmel,
oborauleHHon TpombGouuTamu (MO nepumeTpy u Briybb
KOXn 00 4 Mm).

» Co3gaHune paH: 4 3KCLM3NOHHbIE paHbl B 06racTb gna-
MeTpom 2 cMm, obpaboTaHHyto PRP (yoaneHnue snvgepmu-
ca, AepMbl, YacTW NOAKOXHO-KMPOBOW TKaHM).

* JleyeHune: obpaboTka Masbto ¢ xrIopaMEEHNKONIOM 1
mMeTunypauunom (fleeomekonb®), exxeqHEBHbIE NEpPeBsi3ku
C XJIoprekcuguHom u nosugoHom-rogomM. ObesdbonmeaHmne
nposogunun 10% ketonpodeHom (3 mr/1 kr) 1 pa3 B cyT B
TeyeHne 3 gHel. Bce MaHMNynsiuum ocywlecTBnsSnm B yc-
NOBUAX CTPOrON CTEPUIBHOCTMU.

* OueHka: MOpOMETPUYECKMIN aHamnu3, rmcTorormde-
CKO€ M MMCTOXUMWYECKOE MUCCreqoBaHUs Ha 7 CyT nocne
CO3[1aHNsA PaHbl.

Mopenb ¢ npegonepaunMoHHbIM BBeAeHUeM
kom6uHauun PRP n SVF
* [MoproTtoBka: npegonepaunoHHasi obpaboTka koMou-
Hauum PRP n SVF 3a 24 4 go co3gaHus paH (no nepume-
TPY 1 B rMyOb KOXM A0 4 MMm).
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» Co3gaHue paH: 4 3KCLM3NOHHbIE paHbl AMaMeTpoM 2
cM (yoaneHue anuaepMuca, AepPMbl, YacTW NOAKOXHO-XM-
POBOW TKaHW).

* JleueHne: obpaboTka Masbio C XropaMEpEHUKONIOM ©
meTunypaumnom (JleBomekosnb®), exxeqHEBHbIE NEPEBA3KM
C XroprekcuamMHoM v noBuaoHom-nogom. Ob6esbonmeaHne
nposoaunu 10% ketonpodeHom (3 mr/1 kr) 1 pa3 B cyT B
TeyeHne 3 gHen. Bce MaHMnynsuum ocywecTBnsSM B yc-
NIOBUAX CTPOrON CTEPUNBbHOCTY.

» OueHka: MOPGOMETPUYECKMIA aHanNU3, rmMcTonoruye-
CKOE M FMCTOXMMWUYECKOE MCCrefoBaHus Ha 7 cyT nocre
co34aHns paHbl.

MicTonornyeckoe nccnenoBaHue

Todzomoeka 6uomamepuana. O6pasubl TKaHeRn,
nccevYeHHble BMeCTe ¢ 2-3 MM npunexatlien 3gopoBon
KOXMW M Ha rnybuHe 4-5 MM, NpUKpEnsieHHble Urnamm K
NIOCKON NMOBEPXHOCTU, bUKCcMpoBanu B HENTParibHOM
oycdepHom 10% dopmanuue (Biovitrum, Utanua) npu
Temnepatype 4 °C B TedyeHue 24 4. Ob6pasubl TKaHen
OblNnM MapkupoBaHbl Takum ob6pasom, 4ToObl uccneno-
BaTenu 3HanM HOMep XMBOTHOMO U AeHb Nnocre onepa-
UMK, HO He 3Hanu rpynny uccneposaHua (I — 6e3 ne-
yeHus, |l — ctaHpapTHaa Tepanus, Il — npen. NaCL,
IV — npea/nocne PRP, V — npeag/nocne PRP un SVF),
cooTBeTCTBYylOWY0 0bpasyy. N3 kaxagoro obpasuya Tka-
HK ObINo nonyyeHo 3 napannenbHbix cpe3a. O6pasubl
TKaHeW NpoMbiBanu BogOMNPOBOAHON BoAow u 0b6e3Bo-
XuBanu, WUCNomnb3ys CEpuio CNMPTOB BO3pacTaroLen
KOHLEHTpaumnm, norpyxanu B KCUITON K 3akf4danu B
napacgpuHoBble 6nokn. Cpesbl TKaHeW TomnwunHon 3-4
MKM MOfy4anu ¢ NOMOLLbI MUKPOTOMA M NOMeLLanu Ha
npeaMeTHoe cTekno. 3aTeM NpeaAMeTHble CTekNa gena-
pacdunHMU3NPOBaNN M OKpallMBann reMaTOKCUIIMHOM U
303MHOM, Tpuxpomom MaccoHa u opcemMHoM. 3aTeM Ha
KaXXObll CPe3 HAHOCUIM MOHTAXHYH0 cpefdy, MOKpbIBanu
NMOKPOBHbIM CTEKMOM W aBanu BbICOXHYTb. OkpalleH-
Hble cpesbl nccregoBanu Nog CBETOBbIM MUKPOCKOMOM
OIS OLLEHKWN 3aXXMBMEHUS paH.

Okpacka eeMamoKCcUTUHOM U 303UHOM. Cpe3bl TKa-
HW norpyxanu B rematokcunuH Manepa Ha 4eTBepTb
Yaca, 3aTeM npomMbliBanun BOAOW B Te4eHne 5 MuH. lo-
cne 3Toro cpesbl NogBepranyM MUHYTHOMY OKpalluBa-
HUIO 303MHOM.

MMcToxumnyeckoe nccnegoBaHme

Okpacka mpuxpomom MaccoHa. [Onsi okpawmBaHus
Tpuxpomom MaccoHa uvcnonb3oBany KOMMepYecku Ao-
CcTynHbI Habop (Trichrome Stain (Masson) Biovitrim TU
9398-001-89079081-2012) no crtaHOapTHOMY MPOTOKOIY.
Tpuxpom MaccoHa ncnonb3oBanu Ansa onpeaeneHns u-
Gpo3Hon TkaHu 1 cocygoB. Okpacka TPMXOMOM OKpalumnBa-
€T 3pernbI KonnareH | B TEeMHO-CUHWIA LBET.

Okpacka opceuHom. BonokHa anactuHa Bu3yanusu-
poBanu OKpallvBaHWEM OpCevHOM. [ns okpallMBaHWs
OpPCEVHOM UCMOb30BasniM KOMMEPYECKM AOCTYMNHbIV Habop
(Biovitrim TU 9398-001-89079081-2012) no ctaHgapTHO-
MYy MPOTOKOIY.

MopdomeTpuyeckoe nccnegoBaHune
Cpesbl TKaHel wuccnegoBany C MOMOLLbI CBETOBOW
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MUKpocKonuu n cpoTorpacdmpoBani ¢ NOMOLLbIO KaMepbl
XC30 (Kutan). OkpalumBaHne reMaTOKCUITMHOM M 303U-
HOM MCMNOSb30Bany B kKa4ecTBe rmcToMopdOMETPUYECKOTO
cTaHgapTa Ons OUeHKM obLien Mopdonornm TkaHu 1 BoC-
nanuTenbHOro MHMNeTpaTa.

lmcTonornyeckn oueHvBanu crnegylowme rmcTonoru-
YecKkMe CTPYKTYpbl U MU3MEHeHMs Banugepmuce (peanu-
Tenusauus 1 KkepatuHusaumsi) n gepme (Hanvdvie nomnu-
MOPMHOSAEPHbLIX NENKOLMUTOB, TKaHeBbIX Makpodaros,
nponudepauuns n opmeHTaumnsa ombpobnacToB, co3gaHue
HOBOIO BHEKIIETOYHOrO MaTpukca, 00pas3oBaHME HOBbIX
KornnareHoBbIX BOSTOKOH M HEO@HTMOTeHEe3).

lmcTonoruyeckne CTpPyKTypbl M Mpouecchl (3nuTenu-
3aums, TKkaHeBble Makpodparun, dubpobnacTbl, konnareH
N HeOoaHrnoreHes) ObINN NONMYKONMYECTBEHHO OLEHEHbI MO
wkane ot 0 go 3 [4, 38]:

1. 80CCMaHoBIeHUEe HeNnpepbIBHOCMU 3rUMerus: oLe-
HUBanM No HaNU4MIo CNOLIHOIO 3NUTENUanbHOro NokpoBa
Ha[ paHeBOW NMOBEPXHOCTbLIO;

2. OugbgpepeHyuayus anudepmuca: 0 — oTycTCTBYET, 1
— Hanuyne LWKMNOBaTOoro Crnosi anMaepMuca, 2 — Hanudne
rpaHynspHoro crnos (NosIBMEHWe rpaHyn KepatornanvHa),
3 — kepaTuHun3aumsa (opMMpoOBaHNE POrOBOro Cros 3nu-
aepmuca);

3. epaHynoyumsr: 0 — oTcyTCcTBUE, 1 — €AMHUYHbIE rpa-
HYNOUWTbI, 2 — YMEPEHHOE KONMUYECTBO FPaHynounTos, 3
— MHOXECTBO IpaHyounToB;

4. numepoyumesr: 0 — oTcyTCcTBUE, 1 — €ANHUYHbBIE NUM-
douunTbl, 2 — yMEpPEHHOE KONMyecTBo NUM@OUnUToB, 3 —
MHOXECTBO NUMAOLNTOB;

5. aHeuoeeHe3 (HoBoOOpa3oBaHHble cocyabl): 0 — oT-
cyTcTBue, 1 — eAnHUYHbIE, 2 — YMEPEHHOEe KONU4ecTBo, 3
— MHOXECTBO COCY[0B.

6. KonnazeH | muna: KONMYECTBO HE3PENOro Kornare-
Ha: 0 — otcyTcTBME, 1 — MMHUManbHOeE, 2 — yMepeHHoe, 3
— OonbLLIOE KONMMYECTBO; KONMYECTBO 3PENOro KomnmareHa:
0 — otcytcTtBMe, 1 — MUHUMAnbHOE, 2 — YMepeHHoe, 3 —
©ornblloe KONMMYecTBo;

7. snacmuH: 0 — oTyctCcTBUE, 1 — €QUHUYHbIE TOHKME
n cnaboopraHM3oBaHHbIE BOJIOKHA, 2 — YaCTMYHOE BOC-
CTaHoBneHue, 3 — MOrHOe BOCCTaHOBMEHME (CTPyKTypa,
NMOCTHOCTb U OpraHM3aLmst 3racTUYECKMX BONTOKOH COOT-
BECTBYET TKaHW yAaneHHON OT paHbl);

8. npudamku koxu: 0 — oTycTCTBUE, 1 — €OQUHNYHbIE
hONMMKyYnbl NN cCanbHbIe Xenesbl, 2 — 4YacTU4HOe BocCTa-
HOBMNeHne, 3 — NONTHOe BOCCTaHOBIEHUE;

TonwuHa OepMbi/epaHynayuoHHol mkaHu. W3me-
peHusi NpoBOAMINCL B MNPOLEHTaX MO OTHOLUEHMIO K
TONWMHE HEMNOBPEXOEHHOW KOXW, yOaneHHOW OT paHbl.
TonuwmHa onpeaensinacb Kak pacctosHue oT GasanbHom
MeMObpaHbl 40 rpaHuubl C MbILLEYHOW TKaHbO WUIKN MOA-
KOXXHOW KMPOBOW KneTyaTkon. MamepeHnsa npoBoaunmncb
nepneHaunkynspHo 6asansHon membpaHe B 5 Toukax ans
Ka)xgon paHbl. [Ins aHanus3a Mcrnonb3oBarnochb cpeaHee
3Ha4YeHne, paccynTaHHOe ONS KaXKOoW paHbl. YYacTKu C
aptedaktamun dukcauum (Hanpumep, cknagkm unu no-
BPEXAEHMS TKaHW) UCKITIOYanMChb M3 aHanusa.

Mupgexkcbl oueHmBanucs no N. Lemo [25]:

1. SCI — Superficial Contraction Index (MHOekc noBepx-
HOCTHOrO COKpaLLEeHs);
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Tabnuua 1 — MicTonaTonorMyeckasi oLeHka pereHepauuy anvaepmMmnca u 4epMbl KOXKHbIX paH KponukoB (7 cyT)

CTpyKTypbl 1 npouecchl | rpynna Il rpynna Il rpynna IV rpynna
oren (aHTUCEnTUKM) (NaCl) (PRP) (PRP n SVF)
e (n=8) (n=8) (n=8) (n=8)
Anupepmuc
BoccTtaHoBneHue
HenpepbIBHOCTY anuTenus’
ha 0 (0) 1(14.3) 0 (0) 3 (37.5) 8 (100.0)
HeT 8 (100) 7 (87.5) 8 (100) 5 (62.5) 0 (0)
OnddepeHumauns anugepmmca? 0 0 0 0 1(1-2)
Depwma?
BHeKkneTo4YHbIN MaTpUKC
[paHynoumnTbl 1.5(1-2) 1(1-1.25) 1.5(1-2) 1(1-2) 1(1-1)
JinmpouunThl 2 (1.75-2.25) 1(1-2) 2(2-3) 1(1-1.25) 1(1-1.25)
AHrvoreHes 1(0.75 - 1.25) 1(1-2) 1(1-1) 2 (2-2.25) 2(2-3)
KonnareH | Tuna
HespenbIn 2(1-2) 2(1-2) 1(1-125) | 2(1.75-2.25) | 2(2-2.25)
3penbin 0(0-1) 1(0-1) 0 1(0.75-1) 1(1-1)
OnacTtuH 0 0 0 0 0
MpuaaTkn Koxm 0 0 0 0 0
TonwuHa 36.6 40.9 16.8 60.0 72.3
(25.6 — 45.5) (39.2-45.7) | (13.5-18.6) | (57.9-63.4) | (68.5-74.4)
Unpekcnbl [3]
SCI 0.145 0.154 0.270 0.124 0.182
DCI 0.365 0.408 0.167 0.600 0.727
WCI 0.528 0.563 0.447 0.690 0.884

"~ n (%), 2 - Me (Q1-Q3)

2. DCI — Deep Contraction Index (nHgekc rnyGokoro
COKpaLLeHus);

3. WCI — Wound Contraction Index (uHOekc cokpalue-
HWUS paH).

PE3YJIbTATDI

MopdomeTpuyeckue OaHHble NpenocTaBneHbl B Ta-
6nuue 1. McTonorMyeckne M rMCTOXMMUYEcKe pesyrnbsra-
Tbl NPEACTaBMNeHbl Ha PUCYHKe 7.

Ana ucknioyeHnss npeas3saTocT Mpy Mopdororuye-
CKOW OLIeHKe BCe rMcTonornyeckme npenaparbl 6biny 3a-
lUNgpoBaHbl M NpenocTaBneHbl natonioromopdonory B
aHOHVMHOW (hopme 6e3 ykaszaHus NPUHAOMNEXHOCTM K 9KC-
nepvMeHTarnbHbIM rpynnam

7-e CyTKn

Ortan | (cozpaHne 3KCUU3NOHHOW paHbl)

PaHeBon gedekT Obin npeacTtaBneH kparepoobpas-
HbIM gedeKkToM B gepme U He Oblfl MoKpbIT anuaepmu-
coMm. B 30He pedbekta BhisiBNANace nponvdepupytolas
rpaHynsumMoHHasa TKaHb, cogepxawas ¢ubpobnacTsl,
MnogmbpobnacTbl 1 yMepeHHOe KONMM4ecTBO HOBOOOpa-
30BaHHbIX kanunnsapoB (1[0.75-1.25]6anna). B pepwme
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Habnpganuce rmcTonaTonornyeckne nNpU3Haku oteka ¢
3KCTpaBa3npOBaHHbIMU 3PUTPOLMTAMUN, YMEPEHHOE KO-
nn4yecTBO MakpodaroB u rpaHynouutoB (1.5[1-2]6anna)
n numdouuToB (2[1.75-2.25]6anna). BHekneTouHbIn Ma-
TPUKC HEOpraHu3oBaHHbIA C YMEPEHHbIM KONMMYeCTBOM
(2[1-2]6anna) He3penbix KomnareHoBbIX BOMOKOH, OKpa-
LWeHHbIX TpuxpomoM MaccoHa B cBeTno-ronybon LBeET.
PacctosiHne oT 6asanbHO MemOpaHbl 0O MbILLEYHON
TKaHu coctaBuno 36.7(25.6-45.5)% B cpaBHeHUN C Tka-
HblO BHE paHbl, OTMeYanocb cnaboe 3axuBrieHne n yme-
peHHas KOHTPaKLKUSA paHsbl.

Aran ll

Mpynna |l (ctaHpapTHas Tepanus)

PaHeBol gedekT He Obin NOKpbIT anugepmmucom. O6-
nactb gedekta Obina 3anofiHeHa MacCUBHBIMWU CIIOSIMU
rpaHynsiUMOHHOM TKaHW, OXBaTbIBAIOLLMMUN BCHO TOMLUMUHY
AepManbHoM TKaHu. [paHynaumMoHHas TkaHb bbina Hespe-
non ¢ HebOonbLIMM KOMUYECTBOM TMNEPUMUPOBAHHBIX
KpOBEHOCHbIX cocygoB (1[1-2]6anna). BocnanuteneHbin
MHUNBTPAT HOCUI XPOHUYECKUA (nMumdornctmoumTap-
HbIN) xapakTtep (1[1-2]6anna), Ha NOBEPXHOCTWN paHbl OT-
Me4Yanocb COXpaHeHWe rpaHynounTapHoro nHgunsTparta
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PucyHok 7 — OkpalleHHble reMaToKCUIIMHOM M 303UHOM CpPe3bl 3aXMBaloLLMX paH Ha 7 cyT. Bce mukpodoTtorpadum
ABNAOTCA PENPE3EHTATUBHBIMU M306PaXKEHNSMU BUOTMCUIA U3 PaH XMBOTHBIX KaXZO0W rpynmbl NEYEHNs, B3ATLIX BONU3N
LieHTpa TpaBMMpoBaHHOW obnacT. O603HaYeHNs: Kennmbie Cmpesku — 3NUTENWI, KpacHble CMPENKU — KPOBEHOCHbIE

cocyObl, CUHUE CMpPEesIKU — CTPyN

(1[1-1.25]6anna). Oepma xapakTepu3oBanacb BbICOKOW
KNEeTOYHOCTbI0, XapakTepuaytoLlytocs BepeTeHoobpas-
HbIMW W OBanbHbIMW KNETKaMu, BOMOKHAMM HE3PEeroro
KonnareHa, nponudepupyownuMm B napannernbHo pac-
NonoXeHHbIX nydkax (2[1-2]6anna). PacctosHue ot Oa-
3anbHOM MeMOpaHbl [0 MbILEYHOW TKaHU COCTaBWSIO
42.3(39.2-45.7)%.

Mpynna Il (NaCL)

PaHeBon pedekT cogepan HeKpoTU4Yeckue Macchl,
PubpuH (cTpyn) 1 He ObiN NOKpLIT anutenvem. lMog cTpy-

144

nom onpedensnack nponudepupyrowasi rpaHynaLMoHHas
TKaHb C YMEPEHHON MHUNsTpauuen rpaHynoumTos (1.5[1-
2]6anna), HebonbwMM KonmMyecTBOM kanunnapos (1[1-1]
6anna). PacctosiHne ot 6a3anbHo MembpaHbl 4O MblLLey-
HOW TkaHu cocTaBuno 16.4(13.5-18.6)%. OTmevanacb HU3-
Kasi Ha4YarnbHas KOHTPaKuusl paHbl U3-3a cnaboro npotecca
saxumenenns (uHaekcol SCI, DCI n WCI 6nunskm K Hyrio).

Mpynna lll (PRP)

HedekT B gepme He Obin NpkpbIT anugepmuncom. lMpo-
nudepupyloas rpaHynsaumMoHHas TkaHb codepkana He-
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111 rpyoma
<PRF>

IV rpynma

T eyrox

PucyHok 8 — OkpalueHHble TpuxpoMoM MaccoHa cpesbl 3axuBatoux paH Ha 7 cyT. Bce mukpodotorpachum asnsiotca
penpeseHTaTUBHbIMU N306paeHnsiM1 BUOMNCUIN U3 paH XUBOTHbLIX KaXKAOW FPynnbl fNedYeHus, B3ATbIX BONM3KM LieHTpa

TpaBMUpoBaHHOW obnacTtu

BonbLUoe Konu4ecTBo rpaHynouunTos (1[1 — 2]6ann), 6onb-
LLIOe KONMMYecTBO HOBOOOpPa30BaHHbIX COCyAoB (2[2-2.25]
6anna) u ymepeHHoe KOMMYeCTBO BOSIOKOH He3Peroro
konnareHa (2[2-3]6anna). PacctosHue ot 6a3anbHon Mem-
6paHbl 40 MbILLEYHOWN TKaHW UIK XXMPOBOW TKaHW COCTaBu-
no 60.2(57.9- 63.4)%.

Mpynna IV (PRP u SVF)

Bo Bcex criyyasix NnoBepxHOCTb paHbl Bblria MONMHOCTbLIO
3aKkpblTa anuTenueM. JOnuTenuarnbHbIA MOKPOB AEeMOH-
CTpUpOBan Hanvyne LIMMNOBATOrO Crosi anvaepmuca, a B
OTAENbHbIX Cpe3ax — eduyHble rpaHyrnbl KkepaTtornanvHa.
B oepme Habnoganuck eauHuUYHble Makpodarn u rpaHy-
nouutsl (1[1-1]6ann), 3Ha4UTENBHOE KONNYECTBO COCYA0B
(2[2-3]6anna). YBenuyeHne KreTo4HOCTU AepMbl MPOUC-
XOAMIO MPenUMyLLECTBEHHO 3a CYeT nponudepaumm du-
6pobractoB M aKTMBHOMO HOPMUPOBAHUSA BHEKINETOYHOIO
mMaTpukca. MaTpuke cogepkan 3HaumTernbHOe KOnM4YeCcTBO
HespenblX KOnnareHoBbIX BOMOKOH (2[2-3]6anna) c He-
60MNbLUMM KONUYECTBOM 3penblX MIOTHbLIX U LUMPOKUX TEM-
HO-CMHMX BOSOKOH konnareHa (1[1-1]6ann). PaccTtosiHue
OT GaszanbHon MeMbpaHbl OO MbILLEYHOW TKaHW B CpaBs-
HEHWUN C HEenoBpPEeXOEeHHOW TKaHbio BHE paHbl COCTaBUIIO
71.7(68.5 — 74.3)%.

OnacTnyeckue BOMOKHA 1 NPUOATKN KOXN (BONOCSHbIE
oNnuKyrnbl, canbHble 1 NOTOBbIE Xeresbl) B MNPoeKLmu
paHbl He ONpeaensanucb HU B OAHOW U3 3KCrnepuMeHTarnb-
HbIX rpynmn.

BbiBO[bl

PesynbraTbl uccnegoBaHUs AEMOHCTPUPYHOT, 4TO
npegonepaunoHHoe BBegeHne KoMbuHaumm PRP wu
SVF B obnacTtb npegnonaraeMoro noBpexneHns cylie-
CTBEHHO ynyJdllaeT 3aXuBreHne paHbl, co3naBas bnaro-
NPUATHYIO cpefy ANS HayvanbHOW cTaguu pereHepauumn
TkaHen. [pynna, nonyyaBwas kombuHaumo PRP n SVF
(IV), npogemoHcTpupoBana Haunyywue pesynbrathbl
pereHepauuu Ha 7 CyT HabnaeHUs, BKNOYasa NOMHYH
peanuTenusauuto, akTMBHOe dopMMpoBaHME Konna-
reHOBOro MaTpukca M 3HavyuTenbHOEe YBEMNUYEeHue Ko-
nuyectBa HOBOOOpPAa30BaHHbLIX COCYQOB B CpaBHEHUU
C OCTanbHbIMW rpynnamMu uccriegoBaHus. Pesynbratbl
COrnacylTcsa C AaHHbIMU Hay4HbIX MCCNeaoBaHUW, Mo-
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KasaBLIMX, 4YTO npenBapuTenbHoe oboralleHne 30Hbl
OyayLien paHbl akTUBHbIMY hakTopaMm pocTa U KreTou-
HbIMW KOMMOHEHTaMn NPUBENO K YCKOPEHHOMY Hayany
KIouYeBbIX NPOLLECCOB BOCCTAHOBMEHUS, TaKUX KaK aHIu-
oreHes, nponudepaunsa cpubpobnactoB 1 opmmposa-
HUe BHEKNeTO4YHOoro matpukca. Cpesbl koxu rpynnesl PRP
n SVF nokasanu MNOmHyw anuTenusauuio anugepmuca
Ha 7 CyT, KOTOPbIA COCTOSAN U3 MHOFOCIIOMHOIO MNIOCKO-
ro anUTennsa Mo CpaBHEHUIO C rpynnamu 6e3 nedyeHus u
CTaHOapTHOW Tepanuen. OTU pes3ynbTaTbl NOKa3biBalOT
BNusHne kombuHaumm PRP u SVF Ha anddepeHuna-
LM anuTenuanbHbIX KNeTok anuaepmuca. Pesynbrathbl
COrnacylTcs ¢ AaHHbIMUY [15], KOTOpble AEMOHCTPUPYIOT
cnocobHocTb PRP ymeHbliaTe nnowanb paHbl U yCKO-
pPATb ANUTENM3ALUIO HA MPOTSHKEHUM MUrpauum Nponu-
depaTuBHbIX ANUTENUanbHbIX KMETOK.

pynna, nonyyuswas PRP (lll), npoaemoHcTpu-
poBana xopolne pesynbTaTbl pereHepaumm Ha 7 cyT
HabnaeHus, BKMYas akTUBHOE (hopMMpoBaHUE KOI-
nareHoBOro MaTpukca W 3HaduTenbHoe YyBenuyeHue
KonumyectBa HOBOOOGpPa30BaHHbLIX COCYAOB. 3TO MOXHO
0OBACHUTL TeM akToM, UYTO NpeauMmnaHTauMoHHas
PRP-06paboTka 30Hbl MNNaHTauun, Bbi3biBatoLLas He-
MeANeHHOe MeECTHOE eNCTBME aKTUBHbIX hakTopoB (Ta-
KMX KaK LUUTOKUHbI, (pakTopbl pocTa), MOXET ObiTb Bonee
3hHEKTMBHOM ANsi YCKOPEHUSA HeoaHruoreHesa B nep-
Bble AHW. [lony4eHHble JaHHbIE COrnacyTcs ¢ pesynb-
TaTaMu paHee NPOBeAEHHbIX UCCIeA0BaHUN, B KOTOPbIX
nokasaHo, 4to PRP Bbi3biBana ycuneHue aHrmoreHesa
[20, 26, 44], yBenuumBas NyOTHOCTb COCYAOB U yny4yluas
ux pacnpegeneHve. Bo MHOrmx uccrnegoBaHusax usyya-
nacb ponb CbIBOPOTKM B 3aXXMBMNEHUU paH, N B TeyeHue
MHorux gecatunetnin PRP ncnonb3oBanacbh B kavyecTse
OCHOBHOrO KOMMOHEHTa AN pocTa KMeTOK XUBOTHbIX B
KynbTUBUPYEMBIX TBEPAbLIX Cpefax 1 XUOoKMx cpefax u B
akcnepumeHTe [7, 42]. [JoctaTtouHoe KpOBOCHaOXeHME U,
cnefoBaTenbHO, YrydleHHOoe HanpshkeHue kucrnopona
B paHe HeobxoauMbl AN onTuManbHon ombponnasum u
BblpaboTku konnareHa [14, 35]. 3HaunTtenbHo Gornbluee
Npou3BOACTBO KonnareHa B paHax, obpabotaHHbix PRP
n PRP ¢ SVF, cooTBeTCcTBOBaNo 3HauuTernbHO BonbLue-
My aHrmoreHesy, KOTopbIil Takxke Habnoganca Ha 3Ton
cTopoHe. BbipaboTka konnareHa Bbi3blBaeT MepBOHa-
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YyanbHOe YBENMYeHne MPOYHOCTU paHbl, KOTOpoe [o-
NOMHUTENBHO YCUMNMBAETCA BpacTaHWEM KanumnsipoB U
aAre3noHHbIMU CUaMmm MUrPUPYLWNX 3NUTENnanbHbIX
knetok [39]. Takum obBpasom, Gonbliee NpPoM3BOACTBO
KonnareHa, Bbl3BaHHOe npumMeHeHnem PRP, moxer
YNy4ylWWTb paHHIOK NpoYHOCTb paHbl. [pynna Il (PRP)
nokasana 3HayuTenbHOEe Yny4lleHne napamMeTpoB 3a-
XWBMEHWSI MO CPaBHEHUIO C TPYMMoON KOHTPOMS U CTaH-
aapTHou Tepanuein. OgHako ero apEeKTMBHOCTb YCTY-
nana kombuHauun PRP n SVF, uto noatBepxpaet cu-
Hepruyeckumn adpdekT ABYX KOMMOHEHTOB.

B rpynne 11 (0,9% NaCl) n rpynne | (6e3 ne4enns) npo-
LecCbl pereHepauun XapakTepu3oBanuCb BbIPaXXeHHOWN
BOCMNanUTENbHOM peakunen, MUHUMaNbHbIM aHrMoreHe-
30M M HapyLlEHMEM CTPYKTYPHOW OpraHu3auum BHeKne-
TOYHOro MaTpukca. TN JaHHbIE NOOYEPKMBAIOT BaXKHOCTb
aKTUBHOIO BMeLUaTeNbCTBa Af1s ONTMMM3aLMM CPOKOB 3a-
XUBIEHUS paH.

B coBokynHOCTM pesynbrarthl, MOMyYeHHble B Te-
KyLlem wuccnegoBaHun, CBUOETENbCTBYOT O TOM, 4YTO
npegonepaumoHHoe BeegeHne PRP ¢ SVF npuBoanT K
YNYYLEHNIO 3aXMWBMNEHUA ANUTENBHO HEe3aXUBaKLLMX
paH B 3KCNepuMeHTanbHOM Mogenu Ha kponukax. Ha oc-
HOBaHWK rMCTONaToNnornyeckon oueHkn seegeHne PRP
¢ SVF yny4ywunno aHrmoreHes, 3akpbiTUe paHbl anuTenu-
eM, Mopdorornyeckme ocobeHHOCTN co3peBaHUs rpa-
HYNSLUMOHHOW TKaHu M obpasoBaHuWe komnnareHa Tuna |
Ha paHHUX CTaguax 3aXxunsneHust paH (7 cyT).

Takum obpasom, pesynbraThl UCCNeoBaHNs Ppackpbl-
BalOT NOTeHUMan npumeHeHns kombuHaumm PRP n SVF
B CTUMYIALMM NPOLIECCOB pereHepaumm, 4EMOHCTPUPYS
NX CNOCOOHOCTb HE TONbKO YCKOPSATb 3aXXMBMEHME pPaH,
HO M BOCCTaHaBNMBaTb CTPYKTYPHble U OYHKLMOHAMb-
Hble XapaKTepUCTUKN NMOBPEXAEHHbIX TKaHeWn. Mcnonb-
30BaHMe 3TOM KOMOMHALNN MOXET ObiTb NEPCNEKTUBHbLIM
ONS KNMWHUYECKOTO NeYeHns OANUTENbHO He3aXXnBatoLLINX
paH, ogHako garnbHeNlne nccnegoBaHUst HEOOXoAUMBI
OIS co34aHusi CTaHOapTOB U BHEAPEHUSI 3TUX TEXHOO-
rMIA B PYTUHHYIO MEOULMHCKYIO NPaKTUKY.
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Aim. Comparative morphometric, histological, and histochemical evaluation of the efficacy of combined application of
stromal vascular fraction (SVF) and platelet-rich plasma (PRP) in the treatment of long non-healing wounds in an experi-
mental model.

Materials and methods. A randomized experimental study was conducted on 32 rabbits. Excisional wounds with a
diameter of 2 cm were created on the animals' backs. The animals were randomly divided into four groups: control group
(standard treatment), group with preoperative treatment using physiological saline, group with preoperative PRP+SVF
injection, and group with both preoperative and postoperative PRP+SVF injections. The effectiveness was assessed
using morphometric, histological, and histochemical methods.

Results. The combined use of PRP and SVF enhanced angiogenesis, stimulated collagen synthesis, and reduced
infammatory cell infiltration.

Conclusion. The combined use of PRP and SVF significantly improves tissue regeneration quality and may be an
effective method for the treatment of chronic wounds.

Key words: chronic wounds; PRP; SVF; wound healing; regenerative medicine

MeduyuHa u 3komnozaus, 2025, 2 149



TeopeTquCKaﬂ n 3KCnepummMmeHTanbHad MmeamnumnHa

M. C. Ackapos’, U. J1. Mak’, ¥. f. BemeHosa?, . b. Eckepmecoe?, []. A. Knoee?, E. K. KambiwaHckul®

TPOMBOLIUTTEPMEH BAUbITLIIFAH NMITA3SMAHbI ¥3AK YAKbIT EMOENIMEUATIH XXAPANAPAObI EMOEYOE
TAMbIPIbI-CTPOMAIbAbl ®PAKLIUAMEH BIPTE ONEPALUA ANAbIHOAFbI KONOAHY

'«Kaparangbl MeguumHanbik yHuBepcuteTi» KEAK xnpyprusineik aypynap kadegpackl (100008, KasakctaH Pecnybrnivkacel,
Kaparangbl k., Foronb k-ci, 40; e-mail: info@gmu.kz)

2«KapafaHgbl MeguuuHanblk yHuBepcuTeTi» KEAK emip Typanbl fbinbiMaap uHctuTyThl (100008, KasakctaH
Pecnybnukachkl, Kapafangbl k., Foronb k-ci, 40; e-mail: inffo@gmu.kz)

S«KapafaHgbl meavumuHanblk yHuBepcuTeTi» KEAK KnMHMKacbIHbIH, naTonorusnbik-aHaToMusinblk  6norbl (100008,
Kasakctan Pecnybnukacel, Kaparangpl K., Foronb k-ci, 40; e-mail: kamyshanskiy@qmu.kz)

*¥nnaH FanbiMKbI3bl BaTeHoBa — «KaparaHabl MeguumnHanelk yHuBepcuTeTi» KEAK emip Typans! feinibiMaap MHCTUTYTHI;
100008, KasakctaH Pecnybnvkacel, KaparaHgpl K., Forone k-ci, 40; e-mail: batenovaulpan@gmail.com

Makcambi. KCNEpUMEHTTE y3aK yaKbIT Xa3blIMaNThbIH Xapanapabl emaeyae Tpombounttepre 6an nnasva (PRP)
MEH CTpoMarnbibl-KaHTaMbIprblK dpakumsaHbiH (SVF) GipikTipinreH KongaHbnybIHbIH TUIMAINIrH canbiCTbipMarbl MOp-
POMETPUANBIK, TMCTONOIUANBIK XoHe TMCTOXUMUANbIK Garanay.

Mamepuandap meH adicmep. SKkcnepumeHTanbabl 3epTTey 32 KosHAa Xyprisingi. >KaHyapnapgblH apka xafbiHga 2
cMm guameTpi 6ap aKkcumM3nMoHabl XKapanap xacangpbl. KaHyapnap ke3gemncok TepT Tonka 6eniHai: 6akbinay Tobbl (cTaH-
0apTTel emaey), PU3nMonorusnbIK epiTiHgiMeH angpiH ana eHagey Tobel, PRP+SVF angeiH ana obpaboTtkackl 6ap Ton
xoHe PRP+SVF angblH ana xaHe keniHri obpaboTtkackl 6ap ton. AddekTnBTinikTi 6aranay mopdomeTpusanbk, rcro-
NOrnAnbIK XXoHE MTMCTOXMMUANbIK 84iCTEPMEH XKYPrisinai.

Hamuxenep. PRP xeHe SVF KongaHy aHrmoreHesgi apTTbipAbl, KOnnareH Ty3inyiH biHTanaHabIpAbl XeHe KabblHy
acyluanapblHblH CaHbIH a3anTThbl.

KopbimbiHObI. PRP xaHe SVF KOMOVMHUPREHreH KonaaHbinybl TiIHAEPAIH pereHepaunsi canacbiH aiTaprbIKTanm ak-
capTagbl XXeHe co3blnManbl Xxapanapgbel emgeyae TmiMai agic 6onybl MyMKiH.

Kinm ce3dep: co3binMarnsl xapanap; PRP; SVF; xapaHbiH, )asblnybl; pereHepatuBTi MeguumHa
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OLIEHKA XPOMOIEHHOM CPE[bl CHROMAGAR™ ORIENTATION Ana n3onAaunn n AMeSEPEHLUIMPOBAHUA
MATOMEHHbIX MMKPOOPIrAHU3MOB MOYEBbLIBOOALLUNX MYTEWN

"Hay4yHo-nccnegoBatenbckass nabopatopuss HAO «MeauvumHckmuii yHuBepcuteT Kaparangbe» (100008, Pecny6nuka
KaszaxctaH, r. KaparaHga, yn. lorons, 40; e-mail: info@gmu.kz)

*AneHa BnagnmunpoBHa JlaBpuHeHko — HAO MeguumHckmin yHuBepceuteT KaparaHgpl; 100008, KasaxctaH, r. KaparaHvga,
yn. Forons, 40; e-mail: lavrinenko@gmu.kz

Llenb uccrniedosarusi. OueHka xpomoreHHol cpeabl CHROMagar™ Orientation ans usonsuum n gudgpdepeHumposa-
HWUS1 NATOrEHHbIX MUKPOOPraHM3MOB MOYEBbLIBOOSALLMX.

MaTtepuansl 1 meToabl. Bbino npoBeeHO NPOCNEKTUBHOE UCCIef0BaHUE, B KOTOPOE Obinuv BktoYeHbl 147 nocneno-
BaTENbHbIX 00pa3LIOB MOYM, B3ATLIX Y MALUEHTOB C KIMHUYECKUM MOA03PEHNEM HA MHPEKLMM MOYEBBLIBOOALLMX NMYTEN B
r. Kaparange (Pecnybnuka KasaxctaH) B 2019 .

VaoeHTndukaumo MmukpoopraHnamoB nposoaunun Ha cpege CHROMagar™ Orientation B cooTBeTCTBMM C MOpdhoro-
rMen, LBETOM KOJTOHUIA U XapaKTepuCcTMKamMun, peKoMeH40BaHHbIMU npoussoauTenem. OKoHYaTenbHy naeHTuduKaumo
N30MNATOB [0 BMAA OCYLLECTBISANM C NMOMOLLbIO NasepHON AeCopOLMOHHO-MOHN3aLMOHHO-BPEMSANPONIETHON MacCc-Crek-
TpomeTpun (MALDI-TOF MS) ¢ ncnonb3oanunem cuctembl Microflex LT n nporpammHoro o6ecneyexms MALDI Biotyper
Compass v.4.1.80 (Bruker Daltonics, l'epmanus). PekomeHayemble 3HaveHus 6anna 22,0 6binm ncnonb3oBaHbl B kave-
CTBE KpUTEPUS ANA HAAEXKHOW MAEHTU(UKALMM BULOB.

Pesynbmamai u obcyxoeHue. 55 (37,4%) n3 147 noceBOB MOYM Oanv NONOXUTENbHbIN pesynsrar Ha pocT GakTe-
pui, 86 (58,5%) He fanu pocTta, 6 06pa3uoB Obin pacLeHeHbl Kak KOHTaMUHMPOBaHHLIN MaTepuan. CpaBHUTENbHbIE
pesyneratbl npumeHeHnss CHROMagar™ Orientation ana ngeHtudgmkaumm 3asBneHHbIX MUKPOOPraHM3MOB OOCTUIN
100% 4yBCTBUTENBHOCTU U CNELMEPUYHOCTN B CPAaBHEHUN C MacCC-CNEKTpoOMeTpuen. 3aperncTpmpoBaH OTNMYHas BU-
noBasi uaeHtudpmkaums ansa E. coli — KONoHWM OKpalLMBanucb B TEMHO-PO30BbLIN LBET, HO 41151 OCTallbHbIX MUKpOOpra-
HM3MOM 3TOrO NnopsiaKa MMenUCcb HEKOTOpble orpaHnyeHnst — B cnydae ¢ Klebsiella, Enterobacter, Citrobacter n Serratia

HeobxoaMMa fganbHenlas BuaoBas naeHTnudukaums gononHUTENbHBIMU TeCTaMu.

Bbigodbl. Cpega CHROMagar™ Orientation moxeT ObITb MCMONb30BaHa ANA BbiAeneHus n auddepeHuymnaumm Mu-
KPOOPraHM3MoB MOYEBbLIBOASLLMNX NYTEN, YTO 06ECNEYNT HAAEXKHYIO NOEHTUMMKALMIO COOTBETCTBYHOLLMX YPOMNaTOreHos,
anddepeHumaumio KynbTyp, SKOHOMMUIO BPEMEHU 1 3aTpaT Ha MccregoBaHmsl.

Krroyesbie cnosa: MHEKUMN MOYEBBLIBOASILLUMX NYTEN; XPOMOreHHbIE CpPebl; yponaToreHbl; MUkpobuonormyeckas

OnarHoCcTuka

BBEOEHUE

MHOro4McneHHble nccneaoBaHus NoKasbiBakoT, YTO MH
dekunn modesbiBogAwmx nyten (MMI1) asnsatotcs BTopoOl
no pacnpocTpaHeHHOCTV BakTepuansHon Hdekumen (no
cne pecnupaTtopHbix). ExxerogHo B Mupe okono 150 mni
yenosek MmetoT guarHo3 VIMI1, yto obxoamtcsi MMPOBOI
3koHOMUKe Boree yem B 6 munnuapgoe gonnapos [17]
VMT1 siBnsieTcst ogHom 13 Hanboree 4acTto AnarHocTmpye
MbIX MHGEKLMIA NPY BHYTPUOONBHUYHBIX U BHEOOMBbHUYHBI:
naronorusx [7], Yalle BO3HMKAET Y ceKcyallbHO aKTUBHbI:
KEHLMH, BepeMeHHbIX, NOXUIbIX NO4eRn, nocrne kaTeTe
pu3aLmm MoO4YeBOro My3bIps U YPOrIorM4ecknux onepauui, :
Takke npu anabete unu Hedpponutmnase [9]. B nocnegHet
Bpems VIMIT ctaHoBWUTCS pacnpocTpaHeHHbIM 3aboneBa
HUEeM 1 y OeTel, obLLMIN NoKa3aTenb pacnpoCTpaHEHHOCTI
pocturaet 2-8% [11].

OwnarHoctuka n nedexHne VMM — ato cnoxHas npobne
Ma, YacTo TpebyoLlasa cneunannavpoBaHHbIX Npoueayp
a Takke rocnutanu3auuu. Belbop Tepanum onpeaensieTcy

TUMNOM MHGEKUMN, OBLLIMM COCTOSIHMEM, BO3PacTOM U CO-
nyTcTBylOWMMM 3aboneBaHusMn. BbicTpas guarHoctuka
N nNpaBunbHas doapmakoTepanms MOryT COKPaTUTb CPOKM
rfleyeHnss 1 rocnuTanuaauun, NpPeaoTBpaTUTb Cepbe3Hble
OCMNOXHeHUs N NOBTOPHble UHpekumn [18]. MpakTudeckm
BO Bcex cny4as nedyexHme VIMI HaumMHaeTcsa 4o nonyvyeHus
OKOHYaTenbHbIX pe3ynsraTtoB No Mukpobuonorun. MoHuTo-
PUHIOBbIE PErMoHapHbIe nccnegoBaHms B atnonorum MMM
KpanHe BaXHbl, MOCKOMbLKY MOMyYeHHble 3HaHUSA O naTore-
He, ero YyBCTBMTENbHOCTU K aHTUMUKPOOHLIM Npenapatam
MOTy MOMOYb Bpaydy BbiOpaTb NpaBUIbHOE 3MMMPUYECKOE
neyexue [2].

Ha npoTsikeHMnM MHOrMX NeT B KNacCU4Yeckol anarHo-
ctuke VMM B mukpobuonorum gns obHapyXeHus 3Tuo-
NOrMYECKOro areHTa WUCMorb3yTCcA KPOBSIHOW arap, arap
MacConkey, ¢ ganbHenwen OMOXMMUYECKON MAEHTUGU-
Kauunen [6]. B pesynbrate OnuUTENbHOCTb MUCCregoBaHMUS
cocTtaBnsiet 48-724. B nocnegHne HECKOSbLKO NeT B MUKPO-
ouonorun paspabatbiBalOTCA M BHEOPSOTCS KOMMepLuna-
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Tabnuua 1 — MukpoopraHnamel, nonyyeHHble Ha cpege CHROMagar™ Orientation

MpeanonaraemMblii MUKPOOPraHWU3M

LiseT mukpoopraHnamoB Ha cpege CHROMagar™ Orientation

E. coli

TEMHO-PO30BbIN

Klebsiella spp.

CUHWUI MeTannuk

Enterobacter spp.

CUHWUI MeTanmnuk

Citrobacter spp.

CUHWUI MEeTanmnuK

Serratia spp.

CUHUIN MeTanmunk

Proteus spp.

Kopun4HeBO-6enbIn

Morganella spp.

Kopu4HeBo-6enbIii

Proteus spp.

CUHWUI C KOPUYHEBBLIM

S saprophyticus

pO30BbIV

Streptococcus spp.

CBETI10-CUHUN

Enterococcus spp.

OV1pLO30BbLIN

NN3MPOBAHHbLIE XPOMOIEHHbIE CPEAbI, KOTOPbIE MO3BOSIA™
npoBoAuTb Bonee ObICTPYIO M TOYHYO AMarHocTuky [13].

Llenb paboTbl — oOUEHKa XPOMOFeHHOW cpefat
CHROMagar™ Orientation ans nsonaumm n gnddepeH
LMPOBaHWSA NaTOreHHbIX MUKPOOPraHNM3MOB MOYEBbLIBOAS
LWMX NyTENn.

MATEPUWAIbI U METOAbI

Bbino npoBegeHO NPOCMEKTMBHOE  MCCeqoBaHUE
KoTopoe BKkMo4vano 147 nocrnegoBaTenbHO B3AThIX MPOf
MOYM OT NALMEHTOB C KIMHUYeCKn nogo3pesaembiMu IMI
pasnmM4YHbIX BO3paCTHbIX 1 MOMOBbIX FPYNM, KOTOpbIe NOCTY
nanu B ctaumoHapsl . Kaparangpl (Pecnybnuka KazaxcraH
B 2019 r. MauneHTaM pekomeHa0BanM cobmnpaTb CpeaHIoK
MOpLMI0 MOYM B CTEPUSIbHLIA (priakoH CO BCEMU acenTu
YeckMMu mepamu. [loctaBka 06pa3uoB OCyLLECTBMAANACD |
TeyeHne 1 4 B Hay4YHO-MCCreaoBaTenbCKyo nabopaTopux
HAO «MeaunumHcknii yHmBepcuTeT Kaparangbl» B repme
TWUYHO 3aKPbITbIX KOHTEWHEpPax.

HocTaBneHHble 06pas3Lbl B nabopatopum MHOKYNMPO
Banu B acenTtuyeckmnx ycnosusax Ha arap CHROMagar™
Orientation (CHROMagar, ®paHuus). [lpurotoBrneHum
CHROMagar™ Orientation npoBoannu cornacHo UHCTPYK
uun (http://www.chromagar.com/). TecTupoBaHue pocToh
Escherechia coli ATCC (25922) Ha kaxxgon naptumn arap:
CBUOETENBLCTBOBANO O KA4YeCTBE M CMOCOOHOCTM K OKpaLUm
BaHWIO MMKPOOPraHn3MOB Ha cpege.

[MoceB MOYM OCYLLLECTBAANN B aCENTUYECKMX YCITOBUS:
C UCMOrb30BaHMEM KannbpOBOYHOWM METnM, copepKallel
0,01 mn Mmoun. Yawkm ¢ pacceBoM MHKyOMpoBanu npu Tem-
nepatype 35 °C B TeveHune 18-24 u.

KnuHuyeckn 3HauyMMbIM SIBNSANOCbL MUKpoOmornoru-
Yeckoe uccrnegoBaHue npu Hanuumm 210 nenkountoB/
MK Mouu npu Bcex Buaax UMM, a Takke cneaywowiune
nokasaTenu GakTepuypun: OCTPbIN HEOCMOXHEHHbIA Lu-
CTUT Y XeHwmH =10A3 KOE/Mn; oCTpbIi HEOCMNOXHEH-
HbI nuenoHedput 210A4 KOE/mMn, ocnoxHeHHble IMIT:
210A5KOE/Mn y eHWUH 1 210A4 KOE/Mn y My>XYMH nnu
B MOYe, MOMy4YEHHOWM C MOMOLLbI0 KaTeTepa Y >KEHLUWH;
peungusupytowme/xpoHudeckme UMM <10A3 KOE/mn,
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beccumnToMHasa GakTepuypus: =10 NerkoUUTOB/MKN U
=10A5KOE/mn B 2 nocnegoBaterbHbIX 06pasuax, B3ATbIX
C UHTepBanom =24 y [9].

[Mpn NONOXUTENBHOM pe3ynbraTe KOnM4ecTBO BbIPOC-
LIMX MUKPOOPraHM3MOB OLieHMBanu crnegywmnm odpasom:
1 konoHus — 10A2 KOE/mn; 10 kononui — 10A3 KOE/mn;
100 komoHun — 10A4 KOE/mn; npu ChnowHOM pocTe —
1075 KOE/mn v Bbiwe [1].

lMpegnonaraemas uvAeHTUUKALUS MUKPOOPraHm3-
MoB Obina npoBegeHa Ha CHROMagar™ Orientation B
COOTBETCTBUMN C MOPCONOrMen, LLBETOM KOMTOHUIM NO Xa-
pakTepuctmkam, peKkoMeHOOBaHHbIM MNPOU3BOAUTENEM.
OkoH4YaTenbHasa MaeHTUMMKaums n3onaToB 4O BMAa Me-
TOOOM MaTpUYHO-acCoLUMMPOBAHHON Fa3epHoOn Jecop-
OuMM/MOHN3aUMM OCYLLECTBIANAck C MCMOMb30BaHWEM
BpemsinponeTtHon Macc-cnektpometpum  (MALDI-TOF
MS), cuctembl Microflex LT n nporpammHoro obecneve-
Hus MALDI Biotyper Compass v.4.1.80 (Bruker Daltonics,
lepmaHus). B kauyecTBe KpuTepust HageXHOW BUOOBOWN
ngeHTndmKauumn Ncnonb3oBanm pekoMeHayemble 3Haye-
Hus Score = 2,0 [10].

Ctatnctudeckass obpaboTka Obina npoBedeHa B
nporpamme ctatuctuka 6.0. [Ons Banugaumm metoaa
ncnonb3oBany onpegeneHme YyBCTBUMTENbHOCTU, Cneuu-
(hUYHOCTM NO CPaABHEHUIO C METOAOM MAEHTUDMKALMM Ha
MacC-CMeKTPOMETpE.

PE3YIbTATbI U OBCYXXOEHUE

M3 147 noceBoB moun 55 (37,4%) ganv nonoxutens-
Hbln pocT BakTepun, 86 (58,5%) He pganu pocrta, 6 06-
pa3sLoB pacueHWUnM Kak KOHTaMWHVMPOBAHHLIN Martepuarn.
KynbryponosuTtusHble obpasubl B 100% cnydaeB Bkrova-
1M POCT TONBKO OAHOIO MUKPOOPraHu3ma.

[ns npegnonaraemon MaeHTUMKauum BUOOB MUKPO-
OpraHM3moB MO XapaKTepUCTMKaM KOMOHWMM Ha 4valukax
CHROMagar™ OQrientation Obini nony4yeHbl pesynbsraThbl,
onucaHHble B Tabnuue 1.

Ha cpege CHROMagar™ Orientation Habntoaa-
nocb  pacnpeferneHne  MUKPOOPraHM3MOB  MOpsiaka
Enterobacterales, Tak, konoHuu E. coli okpaluvBanucb B
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= E. coli = S. saprophyticus = K.oxytoca K pneumoniae = E.faecalis = E.faecium

= M. morgannii = P. aeruginosa = P.mirabilis = S.anginosus = E.cloaceae

PI/IcyHOK 2 — OTmnonormyeckas CTPYKTYpa BblOENTIEHHbIX MUKPOOPraHM3mMoB
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TEMHO-PO30BbIN LIBET, OCTalnbHble rpamMoTpuULaTENbHbIE
MUKpoopraHnamel aToro nopsiaka (Klebsiella, Enterobacter,
Citrobacter) — B cuHuin metannuk, Proteus n Morganella — B
KOPUYHEBO-0EMbIN; rpamMmnonoXnTernbHbIE MUKPOOPraHma-
Mbl OKpalUMBanucb B COOTBETCTBME C MHCTPYKUMEN MpO-
n3soauTens B po3oBbli (S. saprophyticus) n 6upo3oBbIv
(Enterococcus) uBeT. Ha pucyHke 1 otobpaxeHbl Hanbo-
riee 4acTo BCTpevalLLmMecs MMKpOOpraHuambl B nccneno-
BaHUMN.

Cnepyowum atanom paboTtbl 6bI10 NpOBEAEHNE TOY-
HOW BWMAOBOW MOEHTUUKALUN MUKPOOPraHM3MoB METO-
OOM MaTpUYHO-acCcoLMMPOBaHHOM nasepHor aecopbumun/
WMOHM3aUMN — BPEMSAMNPONETHON MacC-CNEKTPOMETPUN
(MALDI-TOF MS). PacnpegeneHne MWKPOOPraHn3MoB
NPeLCTaBeHO Ha PUCYHKE 2.

Yalle Apyrmx BblAENANNCH MUKPOOPraHn3mbl Nopsiaka
Enterobacterales (70,91%) n poga Enterococcus (18,2%).
Mpn aHann3e BUOOBOrO cCoOCTaBa MUKPOOPraHU3MOB, Mosy-
YEHHOTO NPW MOMOLLM MaCC-CMEKTPOMETPUM OBHAPYKEH(
npeobnagaHue E. coli (50,91% BblOENEHHbIX WTamMma)
B 14,55% cnydaeB BblgeneHbl E. faecium, Ha pono K
pneumoniae npuwnocb 10,91% BblOENEHHbIX LITAMMOE
pexe Obinu BolgeneHsl S. saprophyticus, S. anginosus, K.
oxytoca, E. cloaceae, E .faecalis, M. morgannii, P. mirabilis,
P. aeruginosa (pvc. 2).

CpaBHuTenbHble pedynstatbl NpumeHeHnss CHRO-
Magar™ Orientation ans waeHTudmkaunm 3asBrReHHbIX
MuKpoopraHnamoB gocturanu 100% 4yBCTBUTENBHOCTY |
cneunryHOCTM MO CPaBHEHMIO C MaCC-CNEKTPOMETpUEN
HeobxogmMMo OTMETUTbL OTNIMYHYHO BMAOBYH MAEHTUMKA
umo E. coli — KonoHuMn okpalumBanmcb B TEMHO-PO30BbIV
LBET, HO ANs oCTanbHbIX MUKPOOPraHM3MOM 3TOro nopsia-
Ka MmMeancb HeKoTopble OorpaHuMveHus. Tak, B cry4vae C
Klebsiella, Enterobacter, Citrobacter n Serratia 6bina He-
obxoamma fanbHenwas BnaoBas naeHtudmkaums gonorn-
HUTENbHbIMKN TecTamu [5,12].

CHROMagar™ Orientation MOXeT cTaTb CKPWHWHIO-
BOW cpedovi Anst AWarHOCTMKU MOYEBbLIBOOALLMX MyTel
YyYUTbIBasi, YTO OCHOBHAsi 3TMOSOrMYECcKasi Mpu4MHa BHE
BGONBHUYHBIX Y BHYTPUBOMBbHUYHBIX MHPEKLUA MOYEBBIBO
aawmx nyten — E. coli [9]. Nommumo rpamoTpuLaTenbHon
dnopbl B pacnpoCTPaHEHHOCTM MOYEBbLIBOAALMUX MyTEN
B MOCNegHnNX UCCNefoBaHuAX porb NPUHALNEXWUT rpam-
MONOXUTENBHBIM MWUKpoOpraHuaMam poga Enterococcus
[14, 15]. B Hawem nccnenoBaHmmn Gbina Takke AOCTUMHY-
Ta 100% 4yBCTBUTENBHOCTb M CNEUNMUIHOCTL MUKPOOP-
raHu3moB pofa Enterococcus Ha XpOMOreHHoOW cpefe no
CpaBHEHUIO C Macc-CnekTpoMeTpuen. MiaeHTudurkaums Ha
YPOBHE pofa BaxkHa Ansi Hagnexawlero CKpUHUHra v au-
arHOCTMKN BaHKOMMWLMHPE3UCTEHTHBIX LUTaMMOB 3HTEpPO-
KOKKOB, KOTOPbIE 3a4acTyto SABMAOTCA BHYTPUOONbHUYHbI-
MU wTammamu [4]. HegocTtaTok Obin BbISIBNEH NPy BUAOBOWA
naeHTugmrKkaumum — gBa pacnpoCTPaHEHHbIX BblAENEHHbIX
Buaa E. faecalis v E. faecium npogemMoHCTpupoBanu no-
XOXYH OKpacKy — OMPO30BLIN LIBET — U ,COOTBETCTBEHHO,
ObINM HEepas3nNUYMMbI Ha YPOBHE BMAA.

VoeHTndukauma 6aktepmanbHbIX U30M1STOB M3 obpas-
LOB MOYM 3aHMMaeT OOCTaTOMHO BpeMeHU, 3atpat (mpu-
rOTOBMIEHME NUTATENbHbIX Cpef, peareHToB Anst OMoxumu-
Yeckomn maeHTudmkaumm), onbita nepcoHana (pabora Ha
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Broxummnyecknx aHanmsatopax). [lpy 3TOM He B Kaxkgown
nabopartopun Ha CEroaHsALWHUA OeHb MMEETCS MacC-Cnek-
TpomeTp. NMpu MCNONb30BaHUM XPOMOFEHHOW cpeapbl A
nsonaumm n gudpdepeHLMpoBaHns NATOreHHbIX MUKPOOp-
raHM3MOB MOYEBLIBOAALLMNX MyTEN ObINN NOMyYeHbl BbICO-
Kve 3Ha4YeHunst pocta n naeHTUUKaL MM MUKPOOPraHM3mMoB
C KOPOTKME CPOKW. PesdynbraTbl MOeHTUdUKALMN MUKPO-
OpraHn3MoB [0 poda Wnv Aaxe BuMAa MOXHO MOSy4uTb B
TeyeHve 24 4. BaxxHO OTMETUTb, YTO BbICOKAs CKOPOCTb U
TOYHOCTb Pe3yrbTaToB Takke COOTHOCUTCH C JNIErkon Tex-
HWKOM paboTbl M NPOLECCOM WHTepnpeTauun/Budyanmaa-
uuun pesynesratos [3, 19].

Bo MHOrMX cny4asx [OMOMHUTENbHbIE TecTbl AN
naeHTudrkauum 6akTepun, KOTopble CBSA3aHbl C Tpaguum-
OHHbIMW MEeTOA4AaMW KyNbTUBMPOBAHWUS MOTyT Gonblue He
npumeHsTbes [8, 16]. Micnonb3oBaHne XpOMOreHHoOWM cpe-
abl CHROMagar™ Orientation MOXeT CyLLECTBEHHO CHU-
31UTb NabopaToOpHYyI0 HarpysKky Mpu COXPaHEHWM BbICOKON
NPON3BOAUTENBHOCTU Y NPUEMIIEMOI CTOUMOCTHU Cpeapl.
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A. V. Lavrinenko’, S. I. Kolesnichenko’

EVALUATION OF CHROMAGAR™ ORIENTATION CHROMOGENIC MEDIUM FOR ISOLATION
AND DIFFERENTIATION OF PATHOGENIC URINARY TRACT MICROORGANISMS

'Scientific Research Laboratory of Karaganda Medical University NC JSC (100008, Republic of Kazakhstan, Karaganda,
Gogolya str., 40; e-mail: info@gmu.kz )

*Alyona Vladimirovna Lavrinenko — Karaganda Medical University NC JSC; 100008, Republic of Kazakhstan,
Karaganda, Gogolya str., 40; e-mail: lavrinenko@gmu.kz

Aim. To evaluate CHROMagar™ Orientation Chromogenic Medium for isolation and differentiation of pathogenic
urinary tract microorganisms.

Materials and methods. A prospective study was conducted, which included 147 consecutive urine samples from
patients with clinically suspected UTls of Karaganda city (Republic of Kazakhstan) in 2019. The presumptive microor-
ganisms’ identification was carried out at CHROMagar™ Orientation in accordance with morphology, colony color on
the characteristics recommended by the manufacturer. The final identification of isolates to species was performed by
matrix-associated laser desorption/ionization — time-of-flight mass spectrometry (MALDI-TOF MS) using the Microflex LT
system and the MALDI Biotyper Compass v.4.1.80 software (Bruker Daltonics, Germany). The recommended values of
Score 22.0 were used as a criterion for reliable species identification.

Results and discussion. 55 (37.4%) of 147 urine cultures gave a positive growth of bacteria, 86 (58.5%) did not give
a growth, 6 samples were regarded as contaminated material. Comparative results of using CHROMagar™ Orientation
for identification of the claimed microorganisms reached 100% sensitivity and specificity compared to mass-spectrom-
etry. Excellent species identification was for E. coli — colonies were stained in dark pink, but there are some limitations
for the rest microorganisms — Klebsiella, Enterobacter, Citrobacter, Serratia, respectively, in such cases, further species
identification with additional tests is necessary.

Conclusions. The results of the study showed that the chromogenic environment of CHROMagar™ Orientation can
be used to isolate and differentiate urinary tract microorganisms. This is a reliable identification of relevant uropathogens,
cultures differentiation, saving time and research costs.

Key words: urinary tract infections; chromogenic media; uropathogens; microbiological diagnostics

A. B. JlaspuHeHko'*, C. Y. KonecHu4eHKo'

39P LWbIFAPY XKONOAPDBIHbIH MATONEHOEPIH OKLLUAYJIAN AJY XXOHE AN®PEPEHUUALIUATIAY YLLIH
CHROMAGAR™ XPOMOI'EHAIK OPTACbIHbIH BAFbITbIH BAFAIAY

'«Kaparangbl meguumHa yHuepcuTeTi» KEAK foinbiMmn-3eptTey 3eptxaHacbl (100008, KasakctaH Pecny6rnivkacsl,
Kaparangbl k., Foronb k-ci, 40; e-mail: info@gmu.kz)

*AneHa BnagumupoBHa JlaBpuHeHko — KaparaHabl meguuunHa yHusepcuteti; 100008, KasakctaH, Kaparangpl K.,
loronk k-ci, 40; e-mail: lavrinenko@gmu.kz

3epmmeydiH makcambl. CHROMagar™ Orientation xpomoreHzik opTacblHbIH, 39p LUbIFapy XonaapblHbIH NaToreH-
OepiH okwaynay xaHe anddepeHumnaumanay barbiTbiH Oaranay.

Mamepuandap xsaHe adicmep. 2019 xbinbl KaparaHabiga (Kasakctan) XXXKW knuHukaneik kygiri 6ap nauneHTTepaeH
anblHFaH 3apgiH, 147 ynrici 6olbIHWA nepcnekTuBanblK 3epTTey Xypridingi. bomkanabl MMKpOOpraHM3Maepai aHbikTay
XpomareHgi 6arbiTTay OoMbiHWA MOPKONOrMACHIHA, KONMOHUSNapablH, TYCIHE XXaHe eHAipyLUi YCbiHFaH cunaTtTamanapra
coukec xyprisingi. TypiHe cankec nsonatrapgbl Tynkinikti aHbikTay Microflex LT xyiieciH xeHe MALDI Biotyper Compass
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v.4.1.80 (Bruker Daltonics, l'epmaHusi) 6argapnamansik KyparnbliH nanganaHa oTbipbin, fa3epnik 4ecopbunsinbiK-MoH-
dany-yuy yakpiTbl Mmacc-cnektpomeTpusichl (MALDI-TOF MS) apkbinbl xypridingi. ¥coiHbinFaH 22,0 6ann maHaepi Typ-
nepai ceHimai cerikecTeHAipy KpuTepuiii peTiHae nanganaHbingbl.

Hamuxenep xaHe marnkbinay. 147 3ap ynrinepinge 55-i (37,4%) Gaktepuanapabl, ecyiHe OH HaTuXe KepceTTi, 86-
cbl (58,5%) ecnepi, 6 ynri nactanFaH MaTepuan peTiHAe kapacTbipbingbl. ManimaenreH MUKpoopraHMaMaepai aHbikTay
ywiH CHROMagar™ Orientation kongaHygbiH canbiCTbipMarbl HOTUKENEpPi MacCc-CNeKTPOMETPUSAMEH CanbICThIpFaHaa
cesimMTangplk neH epekwenikTiH, 100%-fFa XeTKeHiH kepceTTi. E. coli yLwiH eTe xaKcbl TYPriK MAEHTUDUKALUACHIH KOPCETTi
— KOMNOHMsANap KO KbI3FbINT Tycke 6osnaabl, bipak kanFaH MMKpoopraHnamaep YLiH Kenbip LwekTeynep 6ap - cokeciH-
we Klebsiella, Enterobacter, Citrobacter, Serratia, MyHOoan xargannapaa KocbiMLla CbiIHAKTapMEH KOocbiMLIa TYp MAEH-
TUdMKaLmschl kKaxkeT 6onagpl.

KopbimbiHObI. 3epTTey HaTwxkenepi CHROMagar™ Orientation xpomoreHgik 6argapnay opTacbiH 39p LUbIFapy »or-
OapblHbIH, MUKPOOPraHM3MAEPiH OKLaynay XeHe anddepeHumnaumanay ywid nanganaHyra donartbiHbiH kepceTTi. byn
TUICTI yponaTtoreHaepai ceHimai naeHTudukaumsanayabl, anddepeHunauuanayipbl, yakelT NeH 3epTTey LbifblHOapbIH
yHemzeyni kaMTamachl3 etefi.

Kinm ce3dep: 39p LWbIFapy XonaapblHbIH MHEKUUSACHI; XPOMOTEHAIK opTa; yponatoreHaep; MMKpooronornsnbIK auv-
arHocTuvka
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ONbIT BHEQPEHUA 3NEMEHTOB AYANIbHOIO OBYYEHUSA B YYEBHbIW NPOLECC MO AUCLUUNNUHE
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Llenb. OueHka ahEKTUBHOCTM BHEOPEHUS 3IeMEHTOB AyasibHOro obyyeHusl y CTyaeHToB cheumanbHocTn «O6-
LLeCTBEHHOE 3OpaBOOXpaHeHne» Mpu OCBOEHWUM AUCUMNIMHBLI «[UrMeHa Tpyda» nyTem M3ydyeHus U aHanmsa CTeneHu
YOOBMNETBOPEHHOCTUN CTYAEHTOB U3MEHEHUSIMU B 06pa3oBaTenbHOM NpoLecce.

Mamepuarnbi u Memodbi. MpoBeaeHo CNOLHOE NonepeYyHoe UccrnegoBaHne cpean CTyAeHTOB 3 1 4 KypcoB creum-
anbHocTn «OBLIecTBEHHOE 30paBoOXpaHEHUe.

MN3yyeHne yooBneTBOPEHHOCTM CTYAEHTOB AyaribHbIM 0By4YeHMEM NPU NPOXOXKAEHUN OUCUMMNUHBI «[UrMeHa Tpyaa»
BKNtoYano Asa aT1ana. [NepBsblit 3Tan — aHOHUMHbI OHMNAaH-0MPOC C UCMONb30BaHNEM crieumansHO pa3paboTaHHON aH-
keTbl. Ha BTopom aTane npoeogunock cobecefoBaHne Co CTyaeHTamu B ocnaiiH dhopmare, Npy KOTOPOM YTOYHSNIOCH
OTHOLLEHME K AiyaribHOMY 0ByYeHUI0.

Pesynbmamsi u obcyxdeHue. Pe3ynbTaTbl aHKETMPOBAHUS MO YOOBIIETBOPEHHOCTM OTPabOTKOM NPaKTUYECKUX Ha-
BbIKOB MO rUreHe Tpyda Ha Gase Hay4HO-UCCIeoBaTeNbCKo CaHUTaPHO-TMIMEeHYECKoW nabopatopun pacnpeaenu-
nvckb crneayowmm obpasom: 86,5% pecrnoHAeHTOB MOMHOCTBLI0 YAOBNETBOPEHbI OTPABOTKOM MPaKTUYECKMX HaBbLIKOB,
10,8% OMNpOLLEHHbIX OTMETUIN YaCTUYHYIO YAOBNETBOPEHHOCTL OTPABOTKOM NPaKTUYECKNX HAaBbIKOB, Tak Kak XoTenu Obl
oTTaymBaTb CBOM NPaKTUYECKMEe HaBbIKM HEMOCPEACTBEHHO B MPOM3BOACTBEHHbIX YCIOBUSAX, NOMHOCTLIO HE YAOBMNETBO-
peHbl 0TPabOTKOW MPaKTUYECKMX HaBLIKOB Ha Ga3e Hay4YHO-UCCreaoBaTEeNbCKOW CaHUTapHO-TUIMeHNYeckon naboparto-
pun 2,7% CTyAEHTOB, He 0ObSICHSISI BECOMOW MPUYMHbLI A@aHHOTO OTBETA.

CoumnarnbHO-NCKUXONOTNMYECKUM KIIMMAaTOM MpU U3y4YeHUN TEOPETMYECKMX BOMPOCOB MIrMeHbl TpyAaa MU Ha npakTuye-
ckoli 6ase ygoeneTBopeHbl 92% cTyaeHToB. MNpu aToM, B xode cobecenoBaHus CTYAEHTbl OTMEYanu HegoCTaToK Bbi-
[eneHHoro o6bema 4acoB Nno AMCUMMIUHE AN AeTanbHol NpopaboTkM BONPOCOB C NpenoaasaTenem Y HaCTaBHUKOM.

Bbig00bl. BHefpeHue anemMeHTOB AyarnbHOro 06y4YeHNs NONOXMTENbHYHO NMOBUSNO Ha CTENEHb YAOBNETBOPEHHOCTH
CTYOEHTOB, MPEXAe BCEro, BO3MOXHOCTbIO 3aKPENNEHUs] TEOPETUYECKNX 3HAHWI 1 NPaKTUYECKMX HaBbIKOB Ha paboyem
mecTe. BonbLUMHCTBO OMPOLUEHHbIX CTYAEHTOB MOMHOCTbLIO YAOBNETBOPEHbI COLMANbHO-NCUXONOrMYECKUM KITMMAaTOM U
opraHusaumer oyanbHoro obyyeHusi, cumtatoT ero 6onee aPEKTUBHBIM MO CPABHEHWIO C TPAAULMOHHBIMK hopMamMu.

Knroyessie criosa: O6pa3OBaTeJ'IbeIl7I npouecc; o6pasoBaTeanb|e TEXHOJ10TNN; NPAKTUKO-OPUEHTNUPOBAHHOE o6yqe-

Hue; ayarbHoe O6y‘-IeHVIe

BBEOEHUE

Byoyuwimn BbINYCKHUK MEOULMHCKOrO By3a [AOIDKEH He
TONbKO 0bnagarb CyMMOW HEeobXoOUMbIX TEOPETUYECKUX
3HaHWMA N MPAKTUYECKUX HaBLIKOB, HO U yMeTb ObICTPO
afjanTMpoBaTbCs K HOBOMY KOMMEKTUBY WM K PasfiMyHbIM
npodeccuoHanbHbIM cuTyaumsam. oBbilleHe kavecTBa
MOLTrOTOBKN CMNELManucToB, CTEMEHW UX KOHKYPEHTOCMO-
COOHOCTU 1 COOTBETCTBUSA 3anpocam pbiHKa Tpyaa Tpeby-
tOT MOCTOSIHHOTO MOWCKA MPOAYKTUBHBIX PELLEHWI B COBEP-
LLEeHCTBOBaHUM Bbicllero obpasoBaHus, pa3paboTke MHO-
roBapuaHTHbIX 06pa3oBaTerbHbIX TEXHOMOrnn [1].

CoBpeMeHHble TeHAeHUUN pedhOpMUPOBaHNS NpoLiec-
ca oby4yeHusi B By3ax HanpasfieHbl HA COKpaLleHne Komnu-
YeCTBa KOHTaKTHbIX YacoB Ha NpenogaBaHne AUCUUMIVH C
OOHOBPEMEHHbIM YBENNYEHNEM 0ObEMA YacoB CaMOCTOSI-
TenbHOW MOAroToBKM obyyarowmxcs. B To e Bpems kom-
NETEHTHOCTHbIV Noaxoa K NpodeccuoHansHoOMy 0by4eHnto
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npeanonaraeT cMeLleHne akLeHTa Ha NPakTUKO-OPUEHTHU-
poBaHHOe 00y4eHune. B aTol CBSI3n, OOHOM U3 NepCNeKTUB-
HbIX 1 OAHOBPEMEHHO CTpaTerM4eckn BaXKHbIX TEXHOIOTMNA
opraHusaumm obpasoBaTeribHOro NpoLecca SABMsieTCcs BHe-
OpeHune ayanbHow cuctemMbl 00yyeHus [2, 3].

B lMpukase MuHucTpa obpasoBaHusa 1 Hayku Pecny-
onukn Kasaxctan «O6 yTBepxaeHun «lpaBun opraHusa-
uun ayanbHoro obyyeHus» gyansHoe obydeHne TpakTyeT-
cs1 kKak hopMa NoAroTOBKM KaApoB, coveTaroLLen 0byyeHmne
B OpraHu3auumn obpasoBaHns ¢ obsa3aTenbHbIMU Nepuoaa-
MW NPOW3BOACTBEHHOIO 00yYeHMs U NpodeccMoHarnbHoM
NpakTUKN Ha NpeanpuaTuK (B opraHnsauun) ¢ npegocTas-
neHneMm paboymx MecT U KOMMNEHCALMOHHOW BbiNnaTomn 0b-
yYaloLLMMCS, MPU paBHOM OTBETCTBEHHOCTU NpeanpusaTms
(opranusaumm), yqyebHoro 3aBeneHus n obyyatowerocs [4].

OcobeHHOCTLIO CUCTEMBI AyarnbHOro obpasoBaHus
SIBNSIeTCS paHHAS U nocTeneHHas npodeccuoHanbHas
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ajantaymsa CTyAeHTa C MUWHMManbHbIM 3MOLMOHarb-
HO-MCUXONOrMYECKUM AUCKOMMOPTOM, BXOXAEHNE €ro
B TPYLOBOW PEXUM B pearbHbIX NPON3BOLCTBEHHbIX YC-
nosusx [5].

B npouecce gyanbHoro oby4yeHusi cTygaeHT npuobpe-
TaeT HaBblK/ B3aMMOLENCTBMSA C Konsieramn Ha paboyvem
mMecTe, rge opMMpYHOTCA coumnarnbHas KOMMETEHTHOCTb,
OTBETCTBEHHOCTb 3a oOwuin pesynbsrat. CTouT OTMETUTD,
YTO MO YCMNELUHOCTU NMPOXOXOEHUS CTyOeHTaMu AyarbHo-
ro o0y4YeHus1 MOXHO OLIEHWUTb CTEMEHb NPEALLECTBYHOLLETO
TeopeTnyeckoro obyyeHus [6].

Lenb pabotbl — oueHka 3¢pheKkTUBHOCTM BHEAPEHUS
3MEMEHTOB AyanbHOro oby4yeHust y CTyOeHTOB crneuunarnbs-
HocTh «ObLLEeCTBEHHOE 30paBOOXPaHEHNEY MPU OCBOEHNN
ANCLUMNNWHBI «[UrMeHa Tpyaa» nyTemM U3yyeHust 1 aHanu-
3a CTeneHu yooBMeTBOPEHHOCTU CTYAEHTOB N3MEHEHMSIMU
B 0OpasoBaTenbLHOM npoLiecce.

MATEPUATIbI U METOAbI

OpHon m3 uenen Bbicliero obpasoBaHUst SIBNSIETCS
obecneveHne yaoOBNETBOPEHHOCTU pe3ynbrataMmu obyde-
HUS! Tak Ha3blBaeMbIX «MOTPebuTeneny», OCHOBHbIMU N3 KO-
TOpbIX ABNSATCA camu oby4yarowmecs. OueHka yooBreT-
BOPEHHOCTN CTYOQEHTOB MOXET CMYXXUTb OAHUM U3 KpUte-
pueB KadecTBa obyyeHus. Tak, B npoLecce akkpeauTaumm
oOpasoBaTernbHbIX OpraHuM3aLuii 3KCNepPTHblE KOMMUCCUM
o6sA3aTenbHO 0bpalaloT BHMMaHue Ha YOOBMETBOPEH-
HOCTb OOy4alolmxcs kavyecTBOM obpasoBaTtenbHoOW aesi-
TenbHOCTW By3a [7].

B aTol CcBA3M ONst M3y4eHUss CTeneHu yOoBMNETBOPEH-
HOCTW CTYOEHTOB Y4eOHbIM MPOLECCOM MO AWUCLUMIIMHE
«MrveHa Tpyga» C y4eTOM BHEOPEHMS NEMEHTOB Ayarb-
HOro oby4eHus NpoBeaeHO CNITOLLIHOE NoNepPeYHoe uccne-
OOBaHVe cpean CTygeHToB 3 Kypca COKpalLeHHOW hopMbl
00y4eHuns n 4 Kypca nonHow opmbl 00y4eHUs cneuunanbs-
HocTn «Ob6LLEeCTBEHHOE 3OpaBooOXpaHeHne». Becero B mc-
crnefoBaHUM NPUHSANK ydactmue 37 CTyAEeHTOB.

Bason npoxoxaeHust AyanbHOro obyyYeHus SBMASNUCH
LLikona obLecTBEHHOro 340POBbSA W Hay4YHO-UCCregoBa-
Tenbckas caHuUTapHoO-TUrMeHndeckas nabopartopusi k-
CTUTyTa OOLLECTBEHHOIO 34paBOOXPaHEHNs U npodeccu-
oHanbHoro 3gopoBbs HAO «MeguumHCKUn yHUBEpCUTET
KaparaHgbi».

N3yyeHrne ynoBNeTBOPEHHOCTWM CTYAEHTOB Ayarib-
HbIM OOy4YeHMEM MNpU MPOXOXKAEHWUW OUCUUNANHBI «[ K-
rmeHa Tpyga» BKkMwoyano B cebs gBa atana. [lepsbii
aTan — aHOHUMHBIA OHMAaNH-ONPOC C WUCMONb30BaHNEM
cneumanbHO pa3paboTaHHOW aHKkeTbl. Ha BTopom aTane
npoBoannock cobecegoBaHme co CTyaeHTamu B ocprnaiH
dopmaTe, Npu KOTOPOM YTOYHAMOCb OTHOLUEHWE K Ay-
anbHOMy 00y4eHuIo.

B npouecce aHkeTMpoBaHus u cobecenoBaHust CTy-
OEeHTaM HeobxoaMMo Obifio BbIpasvTb CBOE OTHOLLEHME K
ayanbHOMy 0By4YeHMO MO YETbIPEM OCHOBHbIM acneKkTam:
1) yoOBNETBOPEHHOCTL OpraHu3aumen gyansHoro obydye-
HUSI; 2) yOOBNETBOPEHHOCTb 3aKpensieHmem 1 yrnyoneHu-
€M TEOpPETUYECKMX 3HaHWI; 3) YOOBNETBOPEHHOCTL OTpa-
OOTKOM MNpPaKTUYECKMX HaBbIKOB; 4) yOOBNETBOPEHHOCTb
COLManbHO-NCUXONOrMYEeCKUM KNMMaToM B KONMEKTUBE Ha
npon3BoACTBEHHON Ga3e.

MeduuyuHa u skonoeusi, 2025, 2

PE3YIIbTATbl U OBCYXXOEHUE

B obpasoBaTenbHbI NpoLecc CTyAeHTOB cheuunanb-
HocTh «OBLLECTBEHHOE 3ApaBOOXPAHEHNEY NPU U3yHEHUN
NPOdUNbHBIX QUCUUNAMH ObINO BHEAPEHO OyanbHoe oby-
yeHune, KOTOPOE MpearnornaraeT caMoCTOsATENbHY0 paboTy
CTYLEHTOB C npenofgaBaTeneM Ha Npon3BOACTBEHHbIX 6a-
3ax Nof, pyKOBOACTBOM HAaCTaBHMKOB 13 YMCMa BbICOKOKBA-
NMULMPOBAHHBIX CNELMAnMCTOB NPaKTUYECKOro 34paBo-
OXpaHeHwUs.

B HAO «MeguunHckmin yHmBepcuteT Kaparangbl» B
pamkax AkagemMnU4eckon NonuTuku paspabotaHo «[llono-
XeHne 0 AyarnbHOM ODy4eHun», B KOTOPOM OMnpeaeneHsbl
Lenb, 3agadv v npasua opraHmMsaunm y4ebHoro npowecca
C BHe[peHVeM AyarbHOro obyyeHus.

MpakTnyeckoe oOy4yeHWe CTyOEHTOB OpraHu3yeTcs
Ha NPoOM3BOACTBEHHbIX 0a3ax yHWBepcuTeTa Wnu B Tep-
puUTOpUanbHbIX OpraHax 34paBOOXPaHEeHusi, C KOTOPbIMU
NnoanucaHbl MemopaHayMbl O COTPYAHMYECTBE U CTpa-
TEerm4eckoM napTHepCTBE, KOMMEHCALMOHHbIE BbINNaThl
oby4yarwmmest He npegycMoTpeHbl. [103TOMYy MOXHO ro-
BOPUTb O BHEOPEHUU 3/1EMEHMO8 AyanbHoro obyvyeHus B
obpa3zoBaTenbHbIv Npouecc.

lMepeBoa CTYOEHTOB Ha AyarbHy cuctemy obydeHus
NpoM3BOANTCS TONMbKO C 3 Kypca, Tak Kak K 3ToOMy Bpeme-
HW CTYOEHTbl MOMHOCTbI0 OCBaMBalOT LMKN obLieobpaso-
BaTeNbHbIX JUCUUMNMH, NpMobpeTatoT OCHOBHbIE 6a3oBble
3HaHWSA Mo cneumanbHOCTU Y MPUCTYNAtoT K U3YYEHUIO NPO-
UNMpyLWNX UCUUMIMH, OPMUPYIOLLNX HEOOX0AMMbIE
npodeccuoHarnbHble 3HAHWS, YMEHUSI U HaBblkn. B aTnx
YCNoBMSAX AyanbHas cuctema Hambonee adpdekTuBHa B
npoBepKe pe3ynbTaToB NPeaLIECTBYOLLEr0 TEOPETUYECKO-
ro o0yyeHusl, 3aKpPENNEHN0 NOSyYEHHbIX 3HaHUN, hopmu-
poBaHuWto NpoeccroHanbHbIX KOMMETEHTHOCTEN ByayLLMX
cneunanucTos [8].

Cneundmyeckon 0COBEHHOCTLIO MOATOTOBKM Creuua-
nmcToB cdepbl OOLLIECTBEHHOMO 340POBbSA 1 NPOdUNaKTH-
YecKoW MeOMUMHbI SBNSIETCS pasHooOpa3ne HanpasneHui
(opraHu3aums 30paBoOXpaHEHUs, ANMAEMUOIIOTAS, pasnny-
Hble pa3gernbl rMrMeHbl, Baneonorus u ap.) u yHKuui (ca-
HUTaPHO-3NMAEMMNONOINMYECKas 3KCNepTM3a, Haa3op, KOH-
Tponb u ap.). Kaxxgoe HanpaBneHne noaroToBKM U Kaxabin
BUA, OEeATENbHOCTM TpebyeT BblIOOpa agekBaTHbIX YCIOBUI
n cpenctB oby4veHns Ans popMmMpoBaHMUS KOMMYHUKaTUB-
HbIX, OpraHM3aLMOHHO-YNPaBNEHYECKUX, KOHTPONbHO-HAA-
30pHbIX M ApYrMx NpodeccuoHasnbHbIX KOMNETEHLNN.

lMpodeccnoHanbHas NOAroToBKa CTYOEHTOB Crneuu-
anbHocTn «OOLWecTBEHHOE 34paBOOXpPaHEHNE» Mo Mpo-
UNBHBIM TUTMEHUYECKUM AMCLUMNIIMHAM Ha NpPOW3BOA-
CTBEHHbIX 6Gaszax gorkHa cnocobcTBoBaTh (POPMUpPOBA-
HMIO NPOdPECCUOHANBHOIO MbILUMIEHUS, YMEHUS OLEHMBATb
peanbHy MrMEHNYECKyH CUTYaLuio U HABLIKOB MPUHATUAS
KBanMuUUMpOBaHHOIO peLleHns no obecnevyeHnto caHu-
TapHO-3NMAEMUONOrMYECKOro briaronony4ms HaceneHus.

OpHol 13 BaHENLWMX cdep NpodounakTU4eckon Me-
OVUVHbBI SBNSETCA rMrMeHa Tpyaa, Kotopasi u3yvaet Bruvs-
HMe NPOM3BOACTBEHHbIX (hakTOpPOB Ha 300POBLE YErNoBeKa
n paspabaTtbiBaeT Hay4yHO OOOCHOBaHHbIE MPaKTUYECKUE
Mepbl MO CHWXKEHNIO HEONAronpuUsaTHOrO BO3AENCTBUS TPY-
[JOBOr0 NMpoLecca Ha 300poBbe paboTatoLLMX, NOBbLILLEHWIO
nx pabotocnocobHocTH [9].
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OvcumnnuHa «furneHa Tpyga» npegycMoTpeHa obpa-
30BaTenbHOM nporpamMmmon Gakanaepuata «OO6LLECTBEH-
HOe 3OpaBoOXpaHeHue» Ha 4 Kypce, ANs CTYAEHTOB CO-
KpalleHHon dopMbl 00yyeHuss — Ha 3 kypce. ObpasoBa-
TENbHOM Lenbio aucumnnunHbl «IurveHa Tpyga» siBnsietcst
dopmMmmpoBaHue y obyyatoLLMXcs 3HAHUIM NPaBOBbLIX OCHOB
OEeATENbHOCTM CNEeumManucToB rocygapCTBEHHOW CaHW-
TapHO-3NNOEMUNOIONMYECKOW CInyX0Obl B obnactu rurne-
Hbl Tpy4a, NpaBui OpraHn3aLun U HaBbIKOB NMPOBEAEHUS
TEKyLLIero caHMTapHoOro Hagsopa 3a Npou3BOACTBEHHBIMM
obbekTamu.

BHegpeHve gyanbHOro obyyeHus npyu U3yyeHun guc-
uMnnuHbl «furneHa Tpyga» npegycMaTtpyBaeT MpUHLMNU-
anbHoe M3MeHeHne opraHusaumm y4ebHoro npouecca, npu
KOTOPOM B paMKax ayOUTOPHbIX 3aHATUIA CTYAEHT LOJKEH
OBMNafeTb TEOpPEeTMYECKMMM OCHOBaMu mnpodheccrnoHanb-
HOW 0eATEeNbHOCTH, @ MPaKTUYECKYH NOATOTOBKY MOMYyYnTb
HernocpeacTBEeHHO Ha pabovemM mecte. CMbIC Takoro 06-
YyYEHMS 3aKM4aeTcsi B MakCUManbHOM YMEHbLUEHUN pas-
pbiBa MeXay TEOPETUYECKON N NPaKTUYECKOM COCTaBnsito-
LWMMKM y4eBHOoro npouecca nyTem yCUneHust NpUKnagHoro
acnekTa npodeccroHanbHOM NOArOTOBKY.

Wcxopsa u3 atoro, Hamu Gbina npegnpuHATa NonbiTka
NCMONb30BaHWs Pe3yrnbTaToB OLEHKN YOOBMETBOPEHHOCTHU
CTYOEHTOB OyanbHOMy OOyyYeHMto, Kak nokasartensi ad-
(PEKTMBHOCTUN €r0 BHEAPEHUS.

Pesynbratbl aHKeTUpOBaHMA nokasanu, 4Yto 78% pe-
CMOHAEHTOB CYMTAIOT AyanbHoe obyveHne 6onee adpdek-
TUBHBIM MO CPaBHEHWUIO C TPAAWLMOHHBLIMKU bopmamm oby-
YeHus1, OObACHASI CBOM OTBET BO3MOXHOCTBI MPUMEHEHMS
MonyYeHHbIX TEOPETUYECKUX 3HAHUI Ha NpaKTUKe.

OTHOCUTENBHO MecTa MPOXOXAEHUSA MPaKTUYECKON
yacTn oby4veHunst 65% ONPOLUEHHbIX CTYAEHTOB OTMETU-
NN, YTO NOMHOCTLIO YAOBMNETBOPEHbI OpraHM3aumen ero Ha
Gase Hay4yHO-MCCrnefoBaTeNbCKOM CaHUTapHO-TUTMEHUYe-
ckon nabopatopuun MHCTMTYyTa 0bLLECTBEHHOIO 34PaBOOX-
paHeHus n npodeccuonanbHoro 3gopoBbst HAO «MYK».
YacTnyHbIM YypOBEHb YAOBNETBOPEHHOCTM OTMeYeH y 35%
PECMNOHAEHTOB, KOTOpble cuuTalT bonee adPdeKTUBHBIM
CcnocoboM 3aKpensieHe NpPakTUYEeCKNUX HaBLIKOB B pearb-
HbIX YCINOBUSAX NPOU3BOACTBEHHOW Cpeabl HAa NPOMbILLSIEH-
HbIX OObeKTax.

[MonHOCTbI0 yAOBNETBOPEHbI 3aKpenfieHMemMm un yrny-
GneHMem TEOPETUYECKNX 3HAHWIA NOCPEACTBOM AyarbHOro
00y4eHUss Mpu n3yvyeHUr AvcuMnnuHel «furneHa Tpyga»
76% pecnoHAeHToB. Y 24% ONPOLUEHHbIX OXWOAaHUSA OT
AyanbHoro oOy4yeHusi OTHOCWUTENbHO MOBLILEHUSI Kade-
CTBa npenogaBaHns peann3oBaHbl HE B NMOMHON Mepe, YTO
CBSI3aHO, MO MX MHEHMIO, C 3aBbILLIEHHbIMW TpeboBaHMAMMU
K Mpoueccy u pesynsrataM oby4eHus.

Pesynbratbl aHKETUMPOBaHWSA MO YOOBMETBOPEHHOCTYU
OTpabOoTKON MPaKTMYECKUX HaBbIKOB MO MMrMeHe Tpyaa Ha
Gase Hay4HO-MCCrnefoBaTeNbCKOM CaHUTapHO-TUTMEHUYe-
ckon nabopatopun pacnpegenunuchk cnegywowmnm obpa-
30M: 86,5% pecnoHOEHTOB MOMHOCTbLIO YAOBMNETBOPEHbI
0oTpaboTKoN MpakTuyeckux HaBblkoB, 10,8% ONpPOLUEHHbIX
OTMETUNN YACTUYHYIO YAOBIETBOPEHHOCTb OTPabOoTKON
NPakTUY4ECKNX HaBbIKOB, TaK Kak XoTenu Obl OTTayMBatb
CBOW MpaKTMYEeCKNE HaBbIKM HEMOCPELCTBEHHO B NpPOU3-
BOLCTBEHHbIX YCITOBUSAX, MOMHOCTBIO HE YOOBMETBOPEHDI
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OTpabOoTKOWM MPaKTUYECKMX HABLIKOB Ha 0ase Hay4HO-uC-
cnefoBaTenbCKOM  CaHUTapHO-TUrMeHndYeckon nabopa-
Topun 2,7% CTyAEHTOB, HE OOBACHSS BECOMOW MPUYUHBI
[laHHOro oTBeTa.

CoumanbHO-NCMXONOTMYECKMM KNMMaToOM Mpu U3y4e-
HUW TEOPETUYECKNX BOMPOCOB MMrMeHbl Tpyaa 1 Ha NpakTu-
yeckon 6ase ygoBneTBopeHbl 92% cTygeHToB. pu aToMm,
B Xxode cobecefoBaHUSA CTyOeHTbl OTMeYany HegocTaTok
BbleneHHoro obbema 4acoB no AUCLUUNNUHE AN AeTanb-
HOW NpopaboTkM BOMPOCOB C NpenoaaBaTenieM U HacTaB-
HUKOM.

BbIBOObl

Takum obpasom, aHanua obpaTHOM CBSI3N CO CTyOEeH-
Tamu nokasar, YTo BHepeHMe 3reMeHTOB AyanbHoro ob-
YYEHUS NMOMNOXMTENMbHY MOBMMANO Ha CTENEHb YOOBMET-
BOPEHHOCTU CTYAEHTOB, MPEXAE BCEro, BO3MOXHOCTbIO
3aKpenyieHnsi TEOPETUYECKMX 3HAHWA W NPaKTUHECKNX
HaBbIKOB Ha paboveM mecTe. BonbLUMHCTBO ONPOLLEHHbIX
CTYL,EHTOB NOMHOCTbI YAOBNETBOPEHbI COLIMArbHO-MCUXO-
NOrMYECKUM KIMMaTOM U OpraHu3aumen gyanbHoro oby4e-
HUs1, cuMTaloT ero bonee adPEKTUBHBIM MO CPABHEHUIO C
TpaguLMOHHBIMK hOPMaMMU.

PerynspHbin aHanua obpaTHOM CBA3WN CO CTyaeHTamu
MO3BONUT OMNEPATMBHO OTCMEXUBATL CTEMNEHb U AUHAMUKY
YOOBMNETBOPEHHOCTN KAYeCTBOM OOYyYEHUS M MPUHUMATb
COOTBETCTBYIOLLME YyNpaBrieHYeckne pelleHus. Pesynb-
TaTbl OLEHKM MoKasaTtenen CTeNeHU yaOBNETBOPEHHOCTU
CTyOeHTOB 0bydeHnem B By3e, anpobupoBaHHble B HAO
MYK, moryT paccmatpuBaTtbCs B Ka4ecTBe UH(OPMaLMOH-
Horo mMatepuana ans paspaboTky MeponpusiTuii NoO MoBbI-
WeHno 3pdPEKTMBHOCTU ynpaBrneHns obpasoBaTtenbHbIM
NpoLEeCcCcoM.
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Aim. Evaluation of the effectiveness of the introduction of elements of dual education among students of the specialty
«Public Health» when mastering the discipline «Occupational Hygiene» by studying and analyzing the degree of student

satisfaction with changes in the educational process.

Materials and methods. The continuous cross-sectional study was conducted among 3 and 4™ year students of the

specialty «Public Health».

The study of students' satisfaction with dual education during the course of the discipline «Occupational Hygiene»

included two stages. The first stage is an anonymous online survey using a specially designed questionnaire. At the
second stage, an interview was conducted with students in an offline format, which clarified the attitude towards dual
education.

Results and discussion. The results of the survey on satisfaction with the development of practical skills in occupational
hygiene at the scientific research sanitary and hygienic laboratory were distributed as follows: 86.5% of respondents
were completely satisfied with the development of practical skills, 10.8% of respondents noted partial satisfaction with the
development of practical skills, as they would like to hone their practical skills directly in the workplace, 2.7% of students
are completely dissatisfied with the development of practical skills on the basis of the scientific research sanitary and
hygienic laboratory, without explaining the weighty reason for this answer.

92% of students are satisfied with the socio-psychological climate when studying theoretical issues of occupational
health and on a practical basis. At the same time, during the interview, students noted the lack of allocated hours in the
discipline for detailed study of questions with a teacher and mentor.

Conclusions. The introduction of dual learning elements has had a positive impact on the degree of student
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satisfaction, primarily with the opportunity to consolidate theoretical knowledge and practical skills in the workplace. The
majority of the students surveyed are completely satisfied with the socio-psychological climate and the organization of
dual education, and consider it more effective than traditional forms.

Key words: educational process; educational technologies; practice-oriented learning; dual education
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*CBeTnaHa UBaHoBHa PoroBa — «KaparaHabl megmuuHanelk yHuBepcuteTi» KEAK KoFamabik aeHcayrnbik MekTebi;
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3epmmeydiH makcambl. CTyaeHTTepAiH Ginim Gepy npoueciHaeri e3repictepre KaHaraTTaHy A9peXeciH 3epaeney
XoHe Tanpgay apkbinbl «EHOeK rurmeHachbl» naHiH urepy kesiHge «KoFamablk AeHcaynblk cakTay» MaMaHObIFbIHbIH,
CTYOEHTTepiHAEe AyanbAbl OKbITY 3NIEMEHTTEpPIH eHridydiH TMiMainiriH 6aranay.

Mamepuandap xoHe adicmep. «KoFamablk OeHcaynblK cakTay» MaMaHAbIfblHbIH 3 XaHe 4 KypC CTyaeHTTepi
apacblHAa Y34iKCi3 KengeHeH 3epTTey Xyprisingi.

«EHOEK rurmeHacbi»noHiHEH 6Ty Ke3iHAe CTyAeHTTepAiH Ayarnbbl OKbITyFa KaHaFaTTaHyblH 3epTTey €Ki Ke3eHHEH
TypAbl. BipiHLWI Ke3eH-apHalbl )acanfaH cayanHamaHbl KorijaHa oTbIpbln, aHOHUMAj OHMNarH cayanHama. ExiHwi keseHae
CTyOeHTTepMeEH odonariH popmaTTa cyxbaT Xyprisingi, oHaa gyanbabl OKbITYFa AereH ke3kapac HakTblaHabl.

Hamuxxenep xoHe markbinay. FbinbiMU-3epTTey CaHUTapusnbik-rurneHanslk 3eptTxaHa 6asacbiHga eHbek rurneHacsl
OoWbIHLIA NpaKkTUKanbIK gaFabinapabl NbicbikTayFa KaHaraTTaHy OoMbiHLWIA cayanHama HaTwxkenepi bbinanwa GeniHai:
pecnoHaeHTTepaiH 86,5%-bl NpakTuKanblk Aarabinapabl NbiCbiKTayFa TomMblK kaHaraTTaHabl, pecnonaeHTTepaiH 10,8%-bl
npakTuKanbIK Aarablnapabl NbiCblKTayFa iliHapa KaHaFraTTaHFaHAbIFbIH aTan eTTi, BUTKEHI onap e34epiHiH NpakTUKanbIK
OarablnapblH Tikenen eHAipicTiK Xargannapaa WhiHAafbIChl Kenegi, CTyAeHTTePAiH 2,7 %-bl FbiNbIMU-3epTTeY CaHUTapIbIK-
rmrmeHanslk 3epTxaHacblHblH, 0asackbiHO4a NpakTUKanblK AafabliapAbl MNbiCbIKTayFa TOMbIK KaHaraTTaHbangbl, Oyn
KayanTblH MaHbI3abl cebebiH TyciHaipmenai.

OneymeTTIK-NCUXONOrMAnblK axyan eHOeK TrUrmeHachblHbiH TEOPUSbIK MacenenepiH 3epgerney KesiHge XaHe
npakTuKanblK Herizae cTyaeHTTepdid 92%-bl kaHaraTTaHablpbingdbl. Byn peTtTe, aHrimenecy GapbicbiHOa CTyAEHTTEP
OKbITYLUBbIMEH X8He ToniMrepMeH Macenenepai enken-Tenkenni NbicbikTay yiliH NaH 6onbIiHWAa GeniHreH caraT KeneMiHiH
XeTicneywiniriH atan eTTi.

KopbITeiHabINap. [Jyanbabl OKbITY 3NIEMEHTTEPIH eHridy CTYAEHTTEPAIH KaHaraTTaHy AeHreniHe, eH angbIMeH, XXYMbIC
OpHbIHOA TeopusAnblK OiNiM MeH NpakTukanblk AaFabliapabl 0ekiTy MyMKiHAiriHe oH acep eTTi. CayanHamara KaTbICKaH
CTYOEHTTEPiH, KenLWiniri aneymeTTiK-NCUXoNormsanbiK KNMMaTKa >xaHe AyanbAbl OKbITyAbl YAbIMAACTbIPYFa TOMbIFbIMEH
KaHaraTTaHadbl, OHbl ASCTYPNi dopManapMeH canbiCThlipFaHda TUIMAIPEK Aen caHanabl.

Kinm ce3dep: 6inim 6epy npoueci; 6inim 6epy TexHonorusinapbl; Taxipnbere barbiTTanfaH okbITY; Ayanbabl OKbITY
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Acneprunnes nerkux — MHMEKLMOHHOe 3aboneBaHue, BbidbiBaemoe rpubamu poga Aspergillus, koTopoe MOXeT
ropaxaTb JIEro4Hyto TkaHb, 0OYCrOBNMBas BOCManeHne, HeKpo3 1 yTpaTty yHKUuM. ITo 3aborneBaHne CTaHOBUTCS BCe
Gornee akTyanbHbIM B CBA3M C YBESIMYEHVMEM YMCIa NMaUUEeHTOB C OcnabneHHbIM UMMYHUTETOM, TakmMx Kak GorbHble ¢
XPOHUYECKUMM 3aBoneBaHUSMIN OblxaTernbHbIX NyTei. 3aboneBaHne MoXeT NPoTeKaTb B pasfMyHbIX hopMax (OCTpbiX,
NMOAOCTPbIX, XPOHUYECKMX, MHBA3UBHbIX), YTO 3aTPyOHAET AMArHoCTUKY 1 TpebyeT MHAMBMOYaNM3MpoBaHHOTO Noaxoaa K
neveHuto. Heobxoammo npoeoanTb AnddepeHLMarnbHyo AMarHOCTUKY Nero4yHon dopmMbl acneprunnesa c TyGepkynesom,
CapKonao30M, MHEBMOHMEN (AeCTPYKTUBHbLIMM hopMamMm), ONMyXOmneBbIMI NPoLieccaMm 1 X MeTacTasamu.

B cTatbe npuBeaeH KNMHUYECKWIA CriyYaii AUMCCEMUHMPOBAHHOIO JIErOYHOIO acneprunnesa y XKeHWuHbl, Npu KOTOPOM
BO3HWKINA TPYAHOCTb KIMHUYECKON AMAarHOCTUKM NaToriorMyeckoro npotecca 6e3 Mopgonornieckor Bepudukaumn.

MpeOcTaBneHHbI KMMHUYECKUIA CryyYali AEMOHCTPUPYET, YTO naTtoMopdorior JOSKeH MPOBOAUTL TLATENbHYIO
MOPOOrMYecKyto BepuduKkaLmio rpaHyrieMaTo3HOro npoLecca C oLEeHKOM KMMHMKO-NTabopaTopHbIX AaHHbIX, pe3yrsTaToB
Ny4eBOW ANArHOCTMKM U AOMOMHUTENbHBIX METOAOB UCCeA0BaHMWS, yYnTbiBas 0COBEHHOCTUN MMCTONOMMYECKON KapTUHbI
Npw Kaxaom rpaHyneMaTo3HoM 3abonesaHun. QuddepeHumnanbHas auarHocTuka rpaHyneMaTosHbix 06pasoBaHuin aet
BO3MOXXHOCTb NP M’MCTONOINMYECKOM UCCIIeA0BaHNM MaTepuarna Topakobroncum UCKIioYMTb Apyre BUAbI FpaHynieMarosa,
B 4acTHOCTM, npu TyGepkynese u capkougose. CBoeBpeMeHHasi Mopdporiornyeckass Bepudukaums KIMHUYECKOro
AvarHosa no3BonuT BbiOpaTb afeKkBaTHYH TakTUKY NeYeHUsl U OLleHWUTb NPOrHo3 3aboneBaHns. Acneprunnes yTskenser

Te4YeHmne OCHOBHOIO NaTosiorm4ecKoro npotuecca B CBA3N VIMMMyHO,EI,e(bVILI,VITHbIM COCTOAHMEM.
Acneprwnnes NEerknx npeacrasndeT cobon cepbéaHy}o yrpogy Aana 340pO0BbA, 0cobeHHO cpean nauneHToB C
ocnabneHHbIM MMMYHUTETOM. PaHHee BbIsiBeHMe 1 TOMHAs guMarHocTuka 3aboneBaHus nrpatoT Kr4eByr poJib B €ro

ycnewHOoM nevyeHnn.

Knroyesbie crosa: rpaHynemMartos; rpaHynemMmarto3Hble bonesHu; acneprunnes; rucronorn4eckada pgunarHoCtuka,

Mopdonornyeckas sepudukaums

BBEOEHUE

lpaHynemaTo3Hble 60ne3Hn nerkux — 310 reTeporeH-
Hasi rpynna 3aboneBaHuii, 0OyCNOBMEHHbLIX Pa3NUYHbIMU
npyynHamu. 9Ty 3aboneBaHMs KIMHUYECKU XapakTepu-
3yloTCsl  pasHoobpasneM CUMHOPOMOB, pa3HOOOpasHbIMU
BapuaHTamMun TKaHeBbIX peakuuii, Ho nNpeobrnagaHnem o6-
LLero JOMUHMPYHOLLEro MMCTONOrMYEeCcKoro npuaHaka, Ta-
KOro kak popMMpOBaHWE rpaHynembl, YTO U onpenensiet
KITMHMKO-MOPMONOrMYecKkyto CyLHOCTb 6onesHun. Bonpo-
cbl anddepeHUmnanbHON ANarHoCTUKN rpaHyrneMaTo3HbIX
06pa3oBaHUin B NErkMX OCTalOTCA OAHOWM M3 BaXkKHbIX MPO-
6nem nynbMOHOMOMMW, W NpaBWibHAs WHTepnpeTauus
KITMHUKO-MOPOINOrMYECKNX MPOSBNEHWNIA B AarbHENLLIEM
onpenensieT BolbOp TAKTUKM NIEYEHUS U OLEHKY MPOrHo3a.
Mpobnembl ouddepeHLmansHON ANarHOCTUKU rpaHyrne-
MaTO3HbIX OOnesHen 3akn4arTcss B OOHOTUMHOCTU KIU-
HUYECKMNX NPOSIBNEHUI 1 OTCYTCTBMM YETKO CHOPMUPOBAH-
HbIX €OWMHBbIX KIMHUKO-PEHTIEHOMNOMMYECKMX MPU3HAKOB,
OOHO3HA4YHO CBUAETENbLCTBYHLINX B MOMb3Yy KOHKPETHON

MeduuyuHa u skonoeusi, 2025, 2

Hosonorun. [onroe BpeMmsi rpaHyrieMaTo3Hble MpoLecchl
npoTekatloT OeccMMmnTomMHO. Kak npaBuno, oHW obHapy-
XKMBAKOTCA CryYanHo, Npu NpodunnakTU4eCcKnx ocMoTpax,
peHTreHonornyeckom nnu KT-nccnemosaHum rpyaHoro oT-
[ena, BbIMOSIHEHHbIX MO ApYyroMy nosogy. B cBsian ¢ atum
anddepeHumnansHas AnarHocTuka rpaHynemMatosHbix 60-
ne3Hel OCHOBaHa NPenMyLLECTBEHHO HA AaHHbIX TMCTOMNO-
rmdyeckoro uccrnegosanus [2, 3, 7, 9, 10].

dakTopamn pucka rpaHynemaTtosHbix 00pas3oBaHuWI
Nerknx Moryt OblTb WMH(PEKUMOHHbIE areHTbl, Takue Kak
bakTepuanbHble (Hecneunduyeckon unu cneunduyeckomn
3TMONOIMKM), pas3nnyHbie BUPYChl, TPUOKOBLIE MOPaXEHWUS,
XMBOTHbIE MapaswTbl, a TakkKe Kak NPOsIBNEHUs ApYyrux
npoueccoB (abcuecchl, cenTudeckas amoonus), NoBpex-
OEHWI NEerkoro npu peeBmatouaHbiX 3aboneBaHusx, 06-
YCINOBIEHHbIX MMMYHOMATONOrM4yecknm npowueccom. B
rpynne HeMHMEKLMOHHbLIX areHTOB HEOOXOAMMO BbIAENUTL
Takve haKkTopbl pyUcKa, Kak ONyxoneBbIv NpoLecc (nepBud-
Hasi nokanu3auusi Unu >xe MeTactasbl onyxonu), npodgec-
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C/OHanbHble hakTopbl (MHEBMOKOHMO3bI), YNOTpebneHme
WHransiuMoHHbIX HApPKOTWMKOB, onuaToB, OapbutypaToB u
apyrve, npueM NeKapCTBEHHbIX Pa3fU4HbIX MpenapaToB
(meToTpekcara, nHTepdepoHa, MMMYHOLENPEeCCaHToB), a
Takke MHapKT nerkoro unu xe amunongos. NMyckoBbIM
(PaKkTopoM, Kak MpaBurio, SIBMASOTCA MMMYHOMOrMYeckme
MEXaHM3Mbl: MOBbILLIEHHAA aKTMBHOCTb MMMYyHWTETA Ha
BOCMANUTENbHbIA NPOLIECC, BO3OENCTBUE aHTUreHa, aKkTu-
Baumsa T-numdounToB, Makpodgaros, aNUTENNONIHbIX, M-
raHTCKMX, MHOTOSIAEPHBIX KNETOK, Kak OTBETHas TKaHeBas
peakuus Ha noBpexaeHue. BaxHbiMu Mopdonorniyecknmm
NPOSIBNEHUSMY FpaHynemaro3a ABnATCA ABa KOMMOHEH-
Ta. [NepBbIi — 3TO POPMUPOBaAHNE FPaHyNeMbI, BEQYLLEMO
MOPONOrMYECKOro KOMMNOHEHTA B BUAE OTBETHOW NPOOYK-
TVMBHOW TKQHEBOW peakuun Ha BOCManuTernbHbIN Npouecc
¢ hopmMupoBaHMEM KNETOYHOro MHdUNLTpaTa ¢ y4acTuem
KNeToK MakpodparansHom cuctembl. BTopbiM KOMMNOHEHTOM
CNY>XWUT BHEKMNETOYHbIN MATpPUKC rpaHynemaTo3a, npoay-
uMpyeMbin prbpobnactamm, NO3BOMSIOLWMIA OTTPaHUYNTD
N M30MMpoBaTb aHTUreH; Mopdornornyecknm cybcTpaTom
CNY>XWUT pas3BuTUE ckrepo3a unu dmnbposa nerkoro, unm
Xe chopmupoBaHue kancynbl B oyare nospexaeHus. Oc-
HOBHbIMY NpUHUUNamu guddepeHumansHoOM AUarHOCTUKN
rpaHynemMaTo3HbIX MOPaXKeHW NErkoro cryxar GonesHu,
npv KOTOPbIX UMEET MeCTO (POPMMPOBAHNE FPaHyNeM, CXO-
XKECTb KIMMHUYECKUX MPOSABNEHUIA U OQHOTUMHOCTb UHTEpP-
npeTaumm BbISIBIEHHbIX JAHHbLIX NPWU PEHTIEHONOTMYECKOM
unu KT-nccnegosaHum rpygHoro otaena nerkoro. K takum
rpaHynemMaTo3HbIM 3a00neBaHnsiM OTHOCATCS TyBepkynes,
capkouaos, numdongHasa MHEBMOHUS, rpubkoBbie nopa-
XeHus, BucLepanbHasi doopma cudunmuca, onyxonu unm
mMeTacTasbl B nerkme, abcuecchl Nerkoro, MHEBMOKOHMO3bI
(cvnukos, aHTpakocuMnuKo3 yanosaTtas ¢opma), anbBeo-
NSPHBIA NPOTEMHO3, KAPLUHOMATO3HbIV NIMMMAHTUT 1 Apy-
rwe peagkue copmbl rpaHynemarosa [1, 2, 5, 7].

Kak naBecTHO, npu Tybepkynese B 90-95% nopaxa-
loTCs nerkve, BO3byaMTENeM sBMASETCS MUKODOaKTepus
Tybepkynesa. Kak npasuno, 3abonesaHue pasBuBaeTcs y
KIMHWYECKM BbI30OPOBEBLLMX MWL, OT MEPEHECEHHOIO Nep-
BMYHOIO TyOepKynesa, COXpaHMBLUMX YYBCTBUTENbHOCTb K
Ty6epKkynuHy. XapakTepHbiMU MpU3Hakamu criyxaT Hanm-
yMe o4aroB OTCEBa W He3aXMBLUMX (POKYCOB, OCTaBLUMECS
nocrne nepBMYHON TyOepKyne3HON NHAEKLMN.

Mpun capkonpo3se nerkne nopaxatorca B 90% Habnto-
aeHun. 3abonesaHne JONro nporekaeT 6ecCMMNTOMHO U
obHapyXvBaeTcs crnyYyanHo npu npodocmoTpax unu ob-
paLleHuy no gpyromy nosogy. [pynny pucka cocTaBnsitoT
nvua, nogsepraroLlimMecs B NpodeccuoHarnbHON AeaTenb-
HOCTW MHTOKCMKALMW Pas3nMYHbIMU XUMUYECKUMWU peareH-
Tamun, UHPEKLMOHHBIMU areHTaMu UM B3auMOoAeNCTBYHo-
LMe c annepreHamu npu HapyLeHMn MMMYHHOW 3aluThbl
opraHuama. OTMeYeHo, YTO pasBUTME Capkomao3a Merkmnx
Hepenko pasBMBAETCS Y NALMEHTOB B CBA3W C NMOpaXeHW-
€M MaToreHHbIMM MUKpoopraHnamamu (Tybepkynes, xna-
Mugnos, Bupyc OnwtenH-bappa).

Mpwn acneprunnese 6poHXoNero4yHasi cucteMa nopaxa-
etca B 75% Bcex crnyyaeB rpmbKOBbIX NOpaXKeHui, BO30y-
antenem sensietcsa rpubbl poga Aspergillus. KnnHnyeckn
3aboneBaHve JoMroe BpeMs NpoTekaeT 6ecCMMNTOMHO U
obHapyXuBaeTca cry4YanHo. Acneprunnes pasBuBaeTCs
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NPeMMyLLECTBEHHO Y UMMYHOCKOMMPOMETMPOBAHHbIX 1KLY
BCrnencTBue 3aboneBaHunst Ui Ha poHe UMMyHOCynpec-
CVIBHOW Tepanuu, NopakeHue NEerovHbIM acneprunne3om
oTMedeHo y 20% peunnueHToB OpraHoB M TKaHeEW B Mo-
crneonepauuoHHbI nepuog. B rpynny pucka BxogsaTt co-
TPYOHVKN BUBNIMOTEK 1 apXMBOB, CENbCKOXO3ANCTBEHHbIE
pabouve menbHuy, NTuuedadbpuk, NMMBOBapeH, epMepsl,
cnopbl acneprunn B OONbLIOM KONMYecTBe MOryT cogep-
XKaTbCsl B MPSQUNBHOM CbIpbe, CUCTEMAaxX BEHTUNAUMM U
KOHAMLMOHMPOBAHNS BO3ayxa, CaHTEXHUYeCcKom obopyno-
BaHWUW, B BO3QyXe, NOYBE, BOAE, MULIENWIA aKTUBHO pacTeT
B YCINOBMSX MOBbILIEHHOWN BriaxxHOCTW. Crnopbl acneprunsn
YCTONYMBBI K BbICYLLUMBaAHUIO U ANIMTENBHO COXPaHSAIOTCS B
YyacTuuax nbinv. PacnpocTpaHeHuto CnocoOCTBYOT MyXu,
TapakaHbl 1 gpyrne Hacekomele. dnddepeHunpoBats ne-
rovHyo oopMy acneprunnesa Heobxoanmo ¢ Tybepkyrne-
30M, CapKOMA030M, MHEBMOHUAMW (OECTPYKTMBHbIE hop-
Mbl), ONyXOfieBbIMW MpoLeccamMu U Ux metactazamu. Ou-
arHoCTM4eckoe 3Ha4YeHue MMeEeT MpPOoBedEeHME Ceposoru-
YeCKMX peakumi (MMMYHO(EPMEHTHLIN aHanua, peakuus
CBSI3bIBaHWSI KOMMIIEMEHTA) C LiENb0 BbISBIEHUS aHTUTEN
K NNieCHEBbIM rprbkam, MMKPOCKONMUYECKOE UccrnegoBaHne
MOKpPOTbI, MPOMbIBHbIX BOZ4 BPOHXOB, rae YacTto u obHapy-
XMBaKTCS rPUOHbIE TNbI.

Acneprunnes nerkux nopaxaetr BCe OTAenbl Ablxa-
TENnbHOW CUCTEMbI, MPOTEKAET B OCTPOWN UM XPOHUYECKON
dopmMe, xapakTepuayeTcs pasHOOOpasneM KITMHUYECKMX
CMMMNTOMOB W Hanuynem npuaHakoB anneprun. o mexa-
HU3MY MHULMPOBAHNS BbIOENAIOT 9K30rE€HHbIW, SHOOMEH-
Hbln acneprunne3 OpoHxoneroyHow cuctembl. Cnegyet
OTMETUTb, YTO MPU MOSTHOLEHHOM KIETOYHOM MMMYHHOM
OTBETE MNPOWCXOAUT YHUYTOXEHWE W arounto3 rmcos
rprOoB. OK30reHHbIN NEroYHbIN acneprunnes oobIYHO pas-
BMBaETCHA MpWU BAbIXaHWW CMop rpMbOB, NPU BbIPAXXEHHOM
MMYHOCYNPEeCcCUn, Koraa Bo3MOXHa akTuBauus canpoduT-
HbIX acneprunsn, obuTalwLmx Ha KoXe U CIU3NCTbIX 060-
noyKax, npyv 3TOM MPOUCXOAUT ayTOMHMULMPOBAHNE, U
acneprunnel nonagatot B nerkue [1, 8, 9, 11].

BblgensawT cnegyoowme  KIMHUKO-MOpPdorormyeckme
dhopMbl acneprunnesa: HeMHBa3nBHbIN, MHBA3UBHbLIW, ar-
nepruyecknin n XxpoHunvecknin acneprunnes [3, 4, 6, 10].

HenHBa3nBHbIN NEroYHbIA acneprunnes xapakrepuay-
€TCsl HanuuMem eaMHUYHbIX UM MHOXECTBEHHbIX acnep-
MNOM B NErkMx C OTHOCUTENbHO [0OpOKavyecTBEHHbIM
TeyeHneM. KnuHudeckun B Hayane 3aboneBaHwe nmeeT
GeccMMnNTOMHOE TEeYeHUe, B Takux Criyyasix onpenenutb
ONUTENBbHOCTb MHKYDaLUMOHHOIO nepuoga He npeacras-
nsietcst BO3MOXHbIM. 3aboneBaHne obHapyxvMBaeTcs cny-
YarHO NpY MPOXOXAEHUN NPOUNIAKTUHECKOrO PEHTIEHO-
normdeckoro obcnenoBaHus nerkux. lNosiBrneHne Kpoeu B
MOKPOTE CBUAETENLCTBYET O MpOpacTaHMn COCYa0B MuLe-
nvem rpnboB 1 Havane MHBa3MBHOIO NpoLiecca.

VIHBa3uBHbIV acneprunnes — M3onMpoBaHHbIN HEKPO-
TUYECKUI acneprunnes 6POHXOB C pa3BUTUEM NMHEBMOHMUM,
nneeBpuTa 1 XPOHUYECKON NEroYHOM AUCCEeMUHALMM rpub-
koBow aTmonorun. Mpu BObIXaHUM BGOMbLIOIO KONM4ecTsa
naToreHoB pa3BUBAETCS acNeprunnesHbli TPaxeodpPoHXUT
NN MHTEpCTUUManbHast MHeBMOHUA. KnuHunyeckn npeg-
LIECTBYET KOPOTKUA MHKyOaLMOHHbIN nepuog oT 1-3 4 go
3 cyT. losBnseTca CToMKoe Henpekpaljarolleecs OLly-
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LLleHNe ropeyn BO PTY, MEPLUEHNE B roprie, NoBbILLEHNE
TemnepaTypbl 0O BbICOKMX LMdpP, CONpOBOXAALLEECs
FNIOMOTOW B KOCTSIX, 03HOOOM. [ns acneprunne3Hon nHeB-
MOHWM XapaKkTepHa Nmxopaaka HenpaBunbHoro Tuna. Tem-
nepaTtypa MoBbILLIAETCS B YTPEHHME Yackl, CHUXaeTCa A0
HOpMarnbHbIX U1 cybebpunbHbIX 3HAYEHUI K BeYepy.
3aboneBaHue npoTekaeT bypHo. Kawenks B Hayane 6ones-
HU MYYUTENbHbBIA, HOCUT MPUCTYNOOOpas3HbIN XxapakTep,
nosgHee CTaHOBMUTCS MPOAYKTUBHbBIM, MOSABNSAETCA OAbILL-
Ka. BblpaxkeHbl CUMMNTOMbI OOLLEN MHTOKCUKALIMN.

Annepruyeckuii acneprunnes valle BCero NnpoTekaeT B
dopme TSXKenowm ropMoHanbHO3aBUCUMOW BpPOHXMarbHOM
acTMbl. [MNepyyBCTBUTENBHOCTL K FPMOKOBLIM annepre-
HaM MPUBOOUT K PasBUTUIO anneprmyeckoro OpoHxone-
rOMHOro acneprunnesa B BUAE MMUKOreHHOW OpoHxuanb-
HOW aCTMbl M 3K30TEHHbIX anneprnyecknx arnbBEeONNTOB.
XapaktepeH nogbem ypoBHsi obwero IgE. KnuHnyecku
aTa copma 6ornesHn NposiBNsSeTCA YacTbiMU OHEBHBIMU U
HOYHBIMK MPUCTYNamMn yOyLIbS, CBUCTALLMMM XpUNammn u
TSXKECTbIO B rpyan, NPUCTyNamMu Cyxoro kawnsi. bonbHele
annepruyeckMM anbBeonUTOM MNPeabsaBRAlT XKanobbl Ha
HapacTaloLLy0 OAbILLKY U OTXOXAEHUE HEOOMNbLIOro Konu-
YyecTBa cnuamcTon MokpoTel. OcTpasi hopma anbBeonuTa
conpoBoXaaeTcs npusHakammn obLero HegoMoraHus, ap-
TpanrusamMu.

XpoHuyeckunin acneprunnes hopMupyeTcss npu 3HO0-
reHHOM MHMLUMPOBAHMM, U NETOYHBIN acneprunnés npu-
HUMaET NEPBUYHO-XPOHNYECKOE TeYeHune. XapaKTepeH
nogbem ypoBHsl IgG. KnuHudeckue nposiBNeHUs otnuda-
HOTCS1 OT KapTWHbI MHTEPCTULMANBbHOM MHEBMOHMM 1 Xapak-
TEPU3YTCA BANON CUMMNTOMATUKOW C ONUTENbHbIM Cy0-
ebpunmTeTom, He3HauYUTENbHBIM G0ONEeBbIM CUHAPOMOM.
Muvko3 4acTto pa3BMBaeTCd Ha (POHE MEPCUMCTUPYIOLLETO
Tybepkynesa, capkongosa, XPOHUYECKON OOCTPYKTVMBHOM
GonesHn Nerknx, Apyrov Nero4yHon NaTonorumn, YTo MeHsET
KIMHUYECKY KapTUHY OCHOBHOTO 3aboneBaHus. MNauneH-
Tbl OObIYHO OTMEYAKT YCUIEHNE OAbILLKA U Kaluns, obHa-
pYXMBatOT Cepo-3eneHble KOMOYKN B MOKpoTe [4, 5, 6].

pnbkoBOE NOpaxeHWe merknx YacTo BbISABNAETCA
y nuy C NepBUYHbIM UMMyHOOEMUUMTOM, Yy OGONbHbIX
ClMiOom, caxapHbiM AnabeTom, NpU  OHKONOrMYecKuX
3aboneBaHMsAX M nocrne TpaHcnnaHtauun nerkmx. Ceo-
€BpEMEHHasi [MarHoCcTMKa W afeksaTtHasd Tepanus no-
3BOMSAOT A006UTbCA BbI3gopoBneHus y 25-50% 6onbHbIX
pecnupaTtopHbIM acneprunne3om. OCrnoXXHEHNS BO3HUKAOT
npv nodon dopme 3aboneBaHnsl, NX 4acToTa U TAXKECTb
HanpsMyto 3aBUCAT OT COCTOSIHUS UMMYHHOW CUCTEMbI U
HanM4unsa (OOHOBbLIX NATONOrMN. AcCneprunnes yTskenser
TEYEeHMe OCHOBHOro natoriormyeckoro npouecca. Cpeam
OCNOXHEHUN Yy OOMbHbIX C acnepruiioMaMmv  MOXET
pasBMBaTbCA  KpoOBOXapkaHbe. OCTpbIi  MHBA3UBHbIV
OPOHXOMEroYHbIN  acneprunnes npu  BbIPaXXEHHOM
CHWXEHUM VIMMYHWUTETA MNPUBOAUT K BO3HMKHOBEHMIO
MUKOTEHHOTO  Cencuca C  BbICOKOW  NETanbHOCTbLHO.
XpOHUYECKOE TEYEHWNE OCMOXHSAETCA CepAeqHO-NErOYHON
HEOCTAaTOYHOCTBIO U MOCMeAyLWe WHBanNuaun3auunemn
GonbHoro.

Lenb paboTtbl — 060cHOBaHNE MOPAOrIOrn4eckon Be-
pudmKaumm KNMHUYECKOro AMarHosa npuv OUCCEMUHUPO-
BaHHOW bopme acneprunnesa nerkoro, a Takke npuene-
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YeHMe BHUMaHWS Bpaven K pasHoobpasuio rpaHynemaTto-
3HbIX 3aboneBaHW Ha OCHOBaHWUM OudddepeHLmanbHOM
OMarHoCTUKN MO XapakTEPHbIM MCTONOMMYECKUM MPOSiB-
NEHUSAM B Ka)XAOM KOHKPETHOM Cryyae.

MpuBogMM onucaHne coGCTBEHHOro KIIMHUYECKOo-
ro cny4as:

MpuBoaum HabnogeHne mopdponornyeckon Bepudu-
KaumMm OMCCEMMHMPOBAHHOIO JIErOYHOro acneprunnesa
y xeHwwuHbl, 09.07.1985 roga poxaeHus. N3 aHamHesa
N3BECTHO, 4YTO B siHBape 2024 r. Gbin 3aperncTpupoBaH
OBYXAHEBHbIN 3MM304 NOBbILLEHMS TemnepaTypbl Tena oo
39 °C, nauneHTka Obina nporeyeHa aHTMbakTepuanbHbIMMI
npenapaTtamu, Kakumu He NOoMHUT. MNMauueHTka obcrnenoBa-
Ha Ha npegmeT Tybepkyrnesa 1 No OHKONpPorpamMme C npo-
BeOeHeM Topakockonuyeckon 6uoncum nerkux. MNMpensa-
pUTENBHO, BbISIBNIEHHbIE U3MEHEHMWS B TKAHW Nerknx obinm
pacueHeHbl kak Tybepkynoma? OpHako pesynbraTtbl UC-
crnefoBaHU B OTHOLIEHUU Tybepkynesa 6binn ¢ oTpuua-
TenbHbIMW pe3yrnbsTaTammn TECTOB.

Mpun nocTynneHun B KNMHUKY NauMeHTKa npeabsasnsana
»anoObbl Ha yMepeHHble 60Ny B NpaBoy MONOBMHE rPyAHON
KneTkM B obrnactu nocreonepaumoHHOW paHbl nocre To-
pakobuoncumn. PecnupaTopHbix xanob He 6bino. Hacnen-
CTBEHHOCTb He oTsrowieHa. Co crnoB naumeHTkn pabovee
MECTO — B CbIPOM MOMELLEHUN C HANMYMEM KOHONLIMOHEpPA.
Cpenn nepeHeceHHbIx 3aboneBaHUn — OCTpble BUPYCHbIE
MHdeKUMM. He MOMEHT ocmoTpa MauueHTKn He Kypuna,
npoXxuBarna B JOMe C MeYHbIM oTonneHuem. Mpu ocmoTpe
naumeHTkn obllee cocTosiHME ObINo YOOBMETBOPUTENb-
HblM, TeMnepaTtypa Tena — 36,9 °C. Poct — 169 cm, Bec
— 84 kr, nHpoekc macchl Tena — 29,5. HocoBoe abixaHue He
HapyLleHo. B nerknx BeankynspHoe fbixaHue ¢ HEKOTOPbIM
ocrabneHmem B NpaBow akcunnspHon 3oHe, SpO2 — 98%.

Pesynbrarbl MUHCTPYMEHTanbHbIX UCCNeA0BaHWUN: PEHT-
FEHOMNOMMYECKN B FErKNX BbISIBNIEHbl MPU3HAKN MHOXe-
CTBEHHbIX 0Opa3oBaHMIN, NpoBeAEHbI KOMMbIOTEPHAS TOMO-
rpadus (KT), MarH1THO-pe3oHaHcHasa Tomorpadust (MPT),
NMO3UTPOHHO-IMUCCUOHHAs TOMOrpadousi, COBMELLIEHHAs C
KoMnbtoTepHon ToMmorpaduent (30.07.24 r.) — 3aknoveHune:
MeTacTasbl? Onyxofb?, NaTonornyeckuin Npouecc He Be-
pudunumnpoBaH. PesynbtaTtel dombporactpogyoneHockonum
(21.02.24 r.) — apuTemaTo3HbIn racTput. Pesynstatel MPT
opraHoB manoro Tasa (26.02.24 r.) — KACTbI LIENKM MaTKu,
BHyTpumaTtodHas cnupanb. Pesynesratel MPT ronosHoro
mo3ra (26.02.24 r.) — 6e3 natonoruun. Pesynetatsl KT opra-
HOB OPIOLLIHOWM MONOCTM — XPOHUYECKMIA XONELUNCTUT, and-
dy3HblE U3BMEHEHMS NOMKENYAOUYHON XKene3bl.

MpoBeneHo onpenenexHne anddy3roHHONM CnocobHo-
CTun nerkux co cnuporpaduen (29.07.2024 r.) (tabn. 1).

PedepeHcHble 3HayeHns (tabn. 1): GLI2017&ECCS93.
3akntoyeHne: HapylueHne nerovyHow BEHTUMSLMU He Bbl-
saBneHo O®PB1 — 88%, npy HOpMarbHbIX 3HAYEHUAX OTHO-
weHus OPB1/PXKEJT — 90%. HapyeHue anddy3noHHoM
CMOCOBHOCTM NETKUX BbIPAXEHHOW CTENEHU (remorrobuH
129 r/n, DLco 59%). AnbBeonsipHbIi 06beM CHWXEH [0
50% pomxHoro. CooTHoweHne DLco/Va He CHWKeHo —
104% OT AOMKHOrO.

Pesynerathl nabopartopHbix nccrnegosanui: 6e3 cylue-
CTBEHHbIX OTKNoHeHui. IgG Ha acneprunnes (31.07.2024
r.) — nonoxutenbHein. Acneprunnes IgG (Kr) — 1,53 (pe-
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Tabnuua 1 — PesynbraTthl onpegeneHmns anddy3noHHOM cnocoBbHOCTM NErkMx co cnmporpaduen

[NokasaTtenb AGcC. % Z-Kputepui Mokaszarenb AGc. % Z-Kputepumn
DLCO, mmonb/

FVC, n 3,55 97% -0,3 MUH/KTa 5,37 59% -3,2
DLCO PB

FEV1, n 2,66 88% -1,0 MMOnb/MUH/ 4,58 50% -3,9
Kla
KCO, mmonsb/

FEV1/FVC 74,99 90% -1,4 MuH/kMa/n 1,79 104% 0,1

MEF 75, n/c 5,20 86% -0,6 VA, n 2,56 50%

MEF 50, n/c 2,64 61%5 -1,5 Hb, mmonb/n 129
DLCOc,

MEF 25, n/c 0,77 41% -1,6 MMOMb/MUH 4,58 50% -3,9
KCOc, mmonb/

MMEF, n/c 2,06 64% -1,5 vn/kaln 1,79 104% 0,1

PEF,n/c 4,39 106% 0,51 VCeg, n 3,12 97% -0,2

depeHcHble 3HaveHusa 0,00-0,99). MpegwecTByowee 3a-
KntoveHme natomopdponora ot (18.04.2024 r.) no matepu-
anam Topakobuoncum nerkmx: Mopdonornyeckas kapTuHa
XapakTepHa ons Tybepkyrnesa nerkoro.

MauneHTKka camocTosiTeENbHO obpaTunacb B OPYryto
KNMWHWKY ANS YTOYHEHUS MaTonoruwm nerkux, rge nocne
OLEHKN nctopmm 3aborneBaHns 1 AaHHbIX JOMONHUTENbHbIX
METOAOB MCCneaoBaHusi Oblf BbICTABMEH KITMHUYECKMN
anarHo3: D86.2, ocHoBHoe 3aboneBaHue: Capkongos, 2
crenenn? OH — 0 (ot 29.07.2024 r.). MaumeHTKe 6bINO pe-
KOMEHAOBaHO MPOBECTW AOMOMHUTENbHY KOHCYNbTauuio
no martepvanam Topakobuoncum C MpuBEYEeHNEM Hesa-
BMCMMOrO 3KCMepTa Bpava-natomopdorora no nosogy vH-
Teprnperauumn xapakrtepa BbIsIBIIEHHbIX MOP(ONOrmM4ecknx
M3MEHEHWNI B NErknx.

lMpoBeneH aHanun3 KIMHMKO-NabopaTopHbIX AaHHbIX
n pesyneratoB KT-uccrnegosaHusa rpygHoro otgena.
MonyyeHHbI MaTepuan Topakobuoncum nerkoro k-
CUpOBaH B HeWTpanbHOM pacTBope dopmMarniMHa c no-
crneayrouwen NpoBoAKOM MaTtepuana rno odLwen3BecTHOM
MeToauke Anst o6paboTkM rMCTONOrMYECKOro maTepua-
na. Mcnonb3oBaHbl FMCTONOrMYECcKMe MeTOOMKMN: OKpa-
CKa reMaTtoKCUIIMHOM U 303MHOM Ans 0630pHON OLEHKM
rMCTONMOrMYECKOW KapTMHbI NaTONorm4eckoro npowecca,
npoeegeHa ructoxmmmnyeckasa Lvk-peakumna c uenbto
Bepudukaymm cTpyktyp acneprunn. Mukpockonnyeckoe
nccnegoBaHue rMcToNorM4eckoro Marepuana ¢ MUKpo-
doTorpacupoBaHnem nposeaeHo Ha Mukpockone Leica
Microsystems DM1000 npu ysenuyeHunm x100, x200,
x400 n nog MmmMepcroHHbIM macnom npu 1000-kpaTHOM
yBENnMYeHuu.

C uenblo OUEHKM xapakTepa MaTonorm4yeckoro npo-
uecca mnpoBedeHO [JOMOMHWUTENbHOE — UCCrenoBaHue,
npeacTaBneHHOro matepuana Topakobuoncuw, rge npu
0630pHOM MMKPOCKOMUYECKOM UCCreoBaHnM OTMeYeHa
necTpoTa rMCTONOIMYECKON KapTWHbl B BMAE OOLUMPHbIX
30H HEKpo3a C NPUYYANMBBLIMY BKITIOYEHMAMWN Pa3NNYHbIX
OPM M MHOXECTBEHHbIE HEKPOTUYECKNE rpaHynemMbl 6e3
YETKMX OvYepTaHui B nepubpoHxmanbHbiX 3oHax. MecTa-
MM OHW CrnMBanucb, obpasysa obLIMpPHbIE MOMS HEKpo3a C
OOonbLUIMM KONMMYECTBOM haroumTUpyroLWmnx makpodaros
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C NMEHUCTON LUTOMMIa3MON C HanNnU4mMem rnenkoLuToB, NMM-
dounToB N 303NHOPUIOB. BCTpedanucek Takke HEKpoTU-
Yyeckue rpaHynembl Mo nepudepunn KOTopbIX OTMEeYaeTcs
numdongHo-nenkounTapHasl uHdwunetpaumsa (puc. 1 a,
0, B). B Opyrnx 30Hax Hekpo3a BbISABIIEHbl XaOTWUYECKM
pacnonoXeHHble CTPYKTYpPbl M3 TOHKUX Pa3BETBMEHHbIX
HUTeobpasHbIX MuuenueB rpuboB, MecTamy  Obinn
CchOpMUPOBaHbI MOMOCTHbIE 0Opa3oBaHUA C HanMMynem
rMdoB B BMAE BOMOKHUCTBIX YOJIMHEHHbIX U BETBSALLUXCH
HUTEWN, NepenseTarLLNXCca Mexay cobom, pasHOM TONLWMHbI
(puc. 11, O, e), Takme e CTPYKTYpbl Obinn BbISIBNEHbI U B
npoceeTax GPOHXOB.

Kpome TOro, B 30Hax HeKkpo3a fieroyHon TKaHW Tak-
Xe BM3yanuanpoBanucb rpynnbl anonToTUYECKNX Teneuy,
MHOXECTBEHHble dharoumTupyrome makpodaru, centum-
poBaHHble TMbl acneprunin 1 ux parMeHTbl BbITAHY-
TbIX )OPM C MENKO BaKyoSIM3MPOBAHHOW LMTOMSIa3MOom
(puc. 2 a, 6, B, r). lNpy NOCTAaHOBKE MTMCTOXMMUYECKOW pe-
aKummn BbISIBNEHbl (bparMeHTbl acneprunn B Buae yanu-
HEHHbIX CTPYKTYp SIPKO-PO30BOro LiBeTa C BaKyonuaupo-
BaHHOW UMTOMSIAa3MON, KOTOpble NPOAEMOHCTPMpOBanu
nonoxutenbHyto Lnk-peakunto (puc. 2 €). CTeHkn 6poH-
XOB ObInNn Kak KpynHoro kanubpa (B CTEHKe BbisiBIEH
rManiMHOBbLIN XPsL), TaKk U CPedHUX reHepauun ¢ gud-
dy3HON NUMAPONSHO-NENKOLUUTAPHON UHUNBTpaLnen.
OTMeyeH HeKpo3 1 fecKkBaMauns NOKPOBHOMO aNUTenus,
B nNpocBeTe GPOHXOB BbISBMEHO BS3KOE COOEPXMMOE C
npu4yanmMBbIMn parmeHTaMum Yactuy rmcoB nepenne-
TalLWmMXcsa Mexay co60M BbITAHYTbIX HUTEBUAHbLIX (POpPM,
pacnonoXeHHbIX XaoTU4YHO. B pasHbix nonsax 3peHust Bu-
3yannanpoBanncb MHOXeCTBEHHble BpoHXMonocnasmbl
C MNIIOCKOKIMETOYHON MeTannasuen anuTenus runepce-
KpeTupytoLero Tmna ¢ BblpaXkeHHoOW daroumtapHon pe-
akumen (puc. 2 a).

BbisiBneHbl oyarm gucTenekTasos Nerkoro, Ha 3Hauu-
TENnbHOM MNPOTSXKeHun Habnwogganca cybnneBpanbHbIN
Gunbpos. lNMpu o0630pHOM KccnegoBaHMM BCTpevanuch
€0VHWNYHbIE YETKO O4YepyYeHHble NMMMAOULHOKITETOYHbIE
W rpaHynemMbl B CTagumn opraHnsaumm capkongHoro tmna.

Ha ocHoBaHWW BbISIBNEHHBIX MOPJOSIOrMYECKUX U3-
MEHEHWN, y4YnTbIBas AaHHble aHaMHe3a, NONOXUTENbHbIV
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PucyHok 1 — Jlerkue: HeKpoTMYECKME rpaHynembl — acneprunnemsl (a, 6, B); 30HbI HEKPO3a, BeTBALWMECH rMdbl rpnbos
(r, &, €). OKp.: reMaToKCUNIMHOM 1 303MHOM. YB.: a, 6, B, A4 x 400; 1, € x 1 000 (MMMepCHMOHHOE Macro)

TecT IgG Ha acneprunnes (KM) — 1,53, nonoxuTtenbHyto
LWnk-peakumto, cnegyet, Yto B AaHHOM criydyae obHapy-
XWUMCS rpaHynemaTto3HbIi Mpouecc npv acneprunnese ¢
ANCCEMUHMPOBAHHbBIM MOPaXeHMeM fnerknx B ctagum gop-
MVPOBaHMST HEKPOTUYECKUX TPaHyreM (acneprumnnom), ac-
neprunesHbin GPOHXUT C NITOCKOKITETOYHOM MeTannasmen
3NUTENUSA C TMNEPCEKPELMEN N BbIPAXXEHHON dharoumTap-
HOW aKTUBHOCTbI, MHOXECTBEHHble BpOHXMONocna3mbl,
ovary nMMMAOVAHOKINETOYHbBIX Y TManMHU3MPOBaHHbIX rpa-
Hynem capkougHoro Tuna.

BbIBOObI

MpencraBneHHbIN KNMHUYECKUIA CyYan 4EMOHCTPUPY-
€T TPYAHOCTb KIIMHUYECKON ANarHOCTMKN NaToNornyeckoro
npouecca B nerkux 6e3 npoBefgeHns MOPGONOrM4eckomn
BepudmKaumn.

lmcTonornmyeckoe uvccnegoBaHue martepuana Topa-
Kobroncum nerkoro MO3BOMNWMO BbIBUTH XapakTepHble
CTPYKTYPHblE M3MEHEHWs ANS OUCCEMUHUPOBAHHOMO fe-
rOYHOro acneprunnesa Ha poHe capkougosa B cTagum
dopMnpoBaHUA NMMEONOHOKIETOYHbIX U TManMHU3NPO-
BaHHbIX rpaHyrnem.

lMpn oueHKe xapakTepa MaTonormyeckoro mpouecca
naTomopdosor 4OMKEH NPOBOAUTL TLAaTeNbHy0 andde-
peHuManbHyl0 AMAarHOCTUKY BbISIBIIEHHBIX CTPYKTYPHbIX
N3MEHEeHW, AaTb OLEHKY OCOBEHOCTAM CaMoro rpaHyre-
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MaTO3HOro npouecca, Npu 3ToM 0653aTeNbHO yUYnUTbIBaTb
KnHUKo-nabopaTopHble AaHHble, pesynbTaThl 6akTepmo-
JIOrMYECKOro NCCNeAoBaHUSA 1 Ny4eBOW AMArHOCTUKM Mpn
KaXAOM KOHKPETHOM rpaHyrnemMaTto3HoM 3aboneBaHuu.
HeobxoaMMO MOMHUTL O BO3MOXHOCTW pPas3BUTUSI Cove-
TaAHHOW NaToNorMm M 3HaTb, YTO FPUOKOBLIE MOPAXEHUS
4acTo SIBMSIIOTCS MPOSIBIIEHMEM OCHOXHEHUI OpYrux 3a-
6oneBaHuin B CBA3M CO CHKEHUEM MMMYHHbBIX MEXaHU3-
MOB OpraHuama.

Takum o6pasom, B crnydasix TPYAHOCTU KITMHUYECKOM
OWarHOCTUKN HeobxoaMMO NpoBeAeHUE MO MoKasaHWsaM
TOpakobMoncum Nerkoro, YTo AaeT BO3MOXHOCTb NpoBeLe-
HUa andcbepeHumanbHOM AMarHoCTUKM rpaHyneMaTo3HbIX
00pa3oBaHMi Ha OCHOBaHUN MOPMONOrMYeckon Beprudn-
Kauuma C Lenbl UCKMIYEHUs Apyrux BUAOB rpaHynema-
TO3a, B YaCTHOCTW, Npw acneprunnese, Tybepkynese unu
capkongose. [JaHHoe HabntogeHne MoKasbIBaET, YTO CBO-
eBpeMeHHasa Mopdornornyeckass Bepudmrkaumnsa KnmHuye-
CKOro AmarHo3a nos3sonuna BblopaTb afeKkBaTHYH TaKTUKY
NIe4YeHMs 1 OLIEHUTb NPOrHO3 3aboneBaHus.

Acneprunnes nerkux NpeacTaBnsieT CEPbE3HYH Yrpo3y
051 300poBbs, 0COOGEHHO cpeaun NauneHToB ¢ ocrnabnex-
HbIM UMMYHUTETOM, Y KOTOpPbIX MPOUCXOAUT reHepanuaa-
uMs npolecca 1 pasBUTUE OCIOXHEHWUI BMOTb A0 cencu-
ca. PaHHsiq gnarHocTnka 3aboneBaHus UrpaeT KyeByHO
pornb B YCMELHOM feYeHUN.
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PucyHok 2 — Jlerkue: 30HbI ckonneHust acneprunn (a, 6, B, r, €); metannasus, runepcekpeunsa anutenusa G6poHxa ¢
darouuTapHon akTMBHOCTLIO (). Okpacka: remaToKCUNMHOM U 903MHOM (a-4). ¥YB.: a, 6, B, I, A4 X 1000 (MMMepcuoHHoe
Macno); e — LLuk-peakuus, yB.: x 400

Bknad aemopoe:

M. M. TycynbekoBa, P. A. bakeHoBa — KoHLenuusi, au-
3alH nccnegoBaHus, cbop matepuana.

M. M. Tycyn6ekoBa — o6paboTka maTepuana, Hanvca-
HWe TeKCTa, pefakTpoBaHue.

J1. M. CtabaeBa — obpaboTka maTtepuana, cbop nure-
paTypbl, pegakTMpoBaHue.

KoHgpnnukm uHmepecos:
KOHGnMKT MHTEPECOB He 3asBrEH.
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Aspergillosis of the lungs is an infectious disease caused by fungi of the genus Aspergillus, which can affect lung

tissue, causing inflammation, necrosis and loss of function. This disease is becoming increasingly relevant due to the
increasing number of patients with weakened immune systems, such as patients with chronic respiratory diseases
(for example, COPD, asthma, etc.). The disease can occur in various forms, from acute and subacute to chronic and
invasive, which makes diagnosis difficult and requires an individualized approach to treatment. Differential diagnosis of
the pulmonary form of aspergillosis should be performed with tuberculosis, sarcoidosis, pneumonia (destructive forms),
tumor processes and their metastases.
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The article presents a clinical case of disseminated pulmonary aspergillosis in a woman, in which it became difficult
to clinically diagnose the pathological process without morphological verification.

This clinical case shows that a pathologist should carry out a thorough morphological verification of the granulomatous
process, taking into account clinical and laboratory data, radiation diagnostics and additional research methods,
taking into account the peculiarities of the histological picture in each granulomatous disease. Differential diagnosis of
granulomatous formations makes it possible to exclude other types of granulomatosis, in particular in tuberculosis, during
histological examination of thoracobiopsy material. Timely morphological verification of the clinical diagnosis will make it
possible to choose an adequate treatment strategy and assess the prognosis of the disease. Aspergillosis worsens the
course of the underlying pathological process.

Aspergillosis of the lungs is a serious threat to health, especially among patients with weakened immune systems.
Early detection and accurate diagnosis of the disease play a key role in its successful treatment.

Key words: granulomatosis; granulomatous diseases; aspergillosis; histological diagnosis; morphological verification
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©kne acneprmunnesi-oyn Aspergillus TyKbIMOACbIHbIH CaHblpayKyakTapblHaH TyblHAAFaH XXyknanbl aypy, Of ekne
TiHiHe acep eTin, KabblHyaAbl, HEKPO3Obl XOHE (PYHKLMSHbBIH XXOFanybliH TyAblpybl MyMKiH. Byn aypy UMMYHUTETI TeMeH
HayKacTapAblH, MbiCarbl, TbIHbIC any XonAapbIHbIH CO3blIManbl aypynapbl 6ap HaykactapgbiH (Mbicanbl, COPD, actma
XoHe T.6.) kebetoiHe GannaHbICTbl ©3eKTi 6ona Tycyge.). Aypy xeden xeHe cybakyTagaH Co3blniMarnbl XXeHe MHBa3uBTIre
OewiH ap Typni dhopmaga 6onybl MyMKiH, Oyn AMarHo3abl KMbiHAATaAbl )XoHe eMAeyaiH XXeKe TaCiNiH KaxeT eTeqi. Acnep-
rMNNesain ekne TypiHiH anddepeHumnangbl gnarHocTnkachkl Tybepkynes, capkongos, MHEBMOHUS (OEeCTPYKTUBTI dhopma-
nap), icik npouecTepi XeHe onapablH MeTacTa3gapbiMeH XYPrisinyi Kepek.

bi3 anengeri exne acneprunnesiHib, KNMHUKanbIK XXafgarnbiH KenTipemis, 6yn Mmopdonornsnbik TEKCEPYCi3 naTonoru-
ANbIK NPOLECTi KNNHMKaNbIK AnarHocTukanayablH KMbIHObIFbIH KOpCeTea.

Byn KnvHKKanbIK Xaraan naTomopdonorTbiH apbip rpaHynemMaTos3gbl aypyablH TMCTONOMMAbIK KOPiHICIHIH epeKLuerik-
TepiH eckepe OTbIPbIM, KIMHMKATbIK XXoHe 3epTxaHarnblK AepeKkTepai, Coynenik AuarHOCTUKaHbI XXaHe KOCbIMLLA 3epTTey
aAicTepiH eckepe OTbIpbIN, FpaHyfieMaTo3ablk MPOLECTi MyKUAT MOPAOSOrMsnblK TEKCEPYOi XKYPridyi Kepek ekeHiH kepce-
Teni. [paHynemarosabl Ty3inimaepain anddepeHumanabl AMarHocTMKachl TOpakobuoncus marepuarbiH TMCTONOMMASbIK
3epTTey KesiHae rpaHynemarosabiH 6acka TyprepiH, atan antkanga Tyoepkynesai 6ongbipmayra MymkiHAiK 6epeai. Knu-
HUKarnbIK AMarHo3abl yakTblfibl MOPONOrnanbIK TEKCEPY adekBaTTbl TaHA4ayFa MyMKiHAK 6epedi emaey TakTUKachl XoHe
aypyablH 6omkambiH 6aranay. Acneprunnes Heriari NaTonorMsanbik NpouecTiH 6apbICbiH ayblipnatagbl.

OKneHiH acneprunnesi geHcayrnblKka YIIKeH kayin TeHaipeai, acipece MMMYHUTETI TOMEH HaykacTap apacbiHaa. Ay-
pydbl epTe aHbIKTay XoHe 48N AuarHocTukanay OHbl COTTi emaeyae LeLyLli pen atkapaabl.

Kinm ce3dep: rpaHynomaTos; rpaHynemarto3fbl aypynap; acneprunnes; ruCtonorusnbik guarHocTnka; mopgonoru-
AnNbIK TEKCEPY
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Aim. Demonstration of a clinical case of radioiodine resistance highly differentiated thyroid cancer and discussion of
current diagnostic methods: the role of PET-CT with 18F-FDG.

Materials and methods. The study design is a retrospective study. A database of patients who underwent treatment in
the radionuclide therapy department of the Centre for Nuclear Medicine and Oncology of the Abay Regional Healthcare
Institution was formed. This clinical case was taken from this database.

Results and discussion. The clinical case we reviewed confirms the presence of a flip-flop phenomenon in the
radioiodine resistance course of thyroid cancer. PET-CT with 18F-FDG is an important component in the diagnostic
algorithm of patients with highly differentiated thyroid cancer, suspected or confirmed radioiodine resistance. The method
provides visualization of metabolically active tumor foci due to the accumulation of fluorodeoxyglucose in tissues with
increased glycolysis.

Conclusions. PET-CT using 18F-FDG occupies an important place in the diagnosis of radioiodine resistance
differentiated thyroid cancer. The method makes it possible to identify metabolically active tumors and metastases that
do not accumulate radioactive iodine and indicates the aggressiveness of the process. Despite the existing limitations,
PET-CT with 18F-FDG remains an effective tool for making decisions about the expediency of radioiodine therapy and

the choice of further treatment tactics.

Key words: highly differentiated thyroid cancer; radioiodine resistance; clinical case; PET-CT

INTRODUCTION

The incidence of thyroid cancer is increasing every
year both in the world and in Kazakhstan. According to
the indicators of the oncological service of the Republic of
Kazakhstan, an increase in this disease was detected in
2023. It is one of the 10 most common cancers in women,
accounting for 4.4% (4.2%) [3]. In most cases, the course
of well-differentiated thyroid cancer (WDTC) is character-
ized by a favorable prognosis. Moreover, this disease has
a good sensitivity to radioiodine therapy.

After performing organ-preserving operations on the
thyroid gland, in cases where, according to the results of
the stratification of the risk of recurrence, the patient be-
longs to the intermediate or high-risk group, total thyroid-
ectomy is indicated for the subsequent use of radioactive
iodine [8].

Radioiodine therapy (RIT) allows you to destroy the
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remnants of thyroid tissue and accumulating radioactive
iodine tumor foci. It has a positive effect on overall and
disease-free survival in patients with highly differentiated
thyroid cancer.

However, it should be noted that a certain group of
patients develops resistance to radioiodine therapy during
treatment. Cases with one or more of the following signs
should be considered as resistance cases of WDTC: the
presence of one or more foci of WDTC, visualized on pos-
itron emission tomography (PET), but not accumulating
I-131 on post-treatment scintigraphy of the whole body;
progression of the tumor process after < 12 months against
the background of cancer activity of at least 3.7 GBq un-
der the condition of successfully ablated thyroid residue;
absence of regression of tumor foci with a total therapeutic
activity of radioactive iodine of more than 22 GBq (600 mCi)
[4]. Other predictors of radioiodine resistance are: the pres-
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ence of BRAF, TERT mutations; an increase in thyroglob-
ulin levels without visible structural progression; significant
uptake of 18F-fluorodeoxyglucose (18F-FDG) in PET/CT by
metastatic foci; lack of accumulation of 1-131 according to
SPECT/CT scan during the introduction of therapeutic or
diagnostic activity [1].

Radioiodine-refractory differentiated thyroid cancer
(RAI-R DTC) is an aggressive form of this disease charac-
terized by limited therapeutic options. In this regard, timely
and accurate diagnosis becomes important for determining
the optimal treatment strategy. Modern imaging methods
play an essential role in the diagnosis, choice of treatment
strategy and monitoring of the condition of patients with
this pathology. Single-photon emission computed tomog-
raphy (SPECT) and positron emission tomography (PET),
when combined with computed tomography (CT), not only
allow for the visualization of tumor lesions but also enable
their quantitative assessment, which significantly improves
the diagnostic accuracy of radioiodine-refractory differenti-
ated thyroid cancer (RAI-R DTC).

For a correct assessment of tumor dynamics in pa-
tients with radioiodine resistance, it is advisable to use
the RECIST 1.1 system [6]. It should be noted that for a
comprehensive assessment and diagnosis of radioiodine
resistance in patients, it is necessary to take into account:
the level of thyroglobulin, antibodies to thyroglobulin in the
blood serum, the result of post-therapeutic scintigraphy of
the whole body, the conclusion of PET-CT with 18F-FDG.
Whole-body scintigraphy performed after radioiodine ther-
apy can detect thyroid cancer metastases. PET-CT of the
whole body provides an opportunity to detect a discrepan-
cy between the distribution of radiopharmaceuticals 1-131
and 18F-FDG. In particular, in the absence of accumula-
tion of 1131 for SPECT/CT with radioactive iodine and the
presence of increased uptake of 18F-FDG during PET-CT
of the whole body, the so-called "flip-flop” phenomenon is
observed, reflecting the inverse relationship between the
iodine storage capacity of tumor cells and their metabolic
activity.

The aim of the study was to demonstrate a clinical
case of radioiodine resistance highly differentiated thyroid
cancer and to discuss current diagnostic methods - the role
of PET-CT with 18F-FDG.

MATERIALS AND METHODS
The study design is a retrospective study. A database
of patients who underwent treatment in the radionuclide
therapy department of the Centre for Nuclear Medicine and
Oncology of the Abay Regional Healthcare Institution was
formed. This clinical case was taken from this database.

RESULTS

Patient Zh., 43 years old, has been ill since 2018,
when he complained of weakness and the appearance of
an formation in the cervical region. He was examined at
his place of residence, and surgical treatment was recom-
mended. In 2018, a volume operation was performed - a
hemithyroidectomy on the left. Postoperative histological
conclusion: follicular cancer. Thyroglobulin is more than
600 ng/ml. In January 2019 and February 2019, 2 repeated
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surgeries were performed for the progression of the dis-
ease in volume: lymphadenectomy of the neck on the left
and hemithyroidectomy on the right. In September 2019,
he completed 1 course of radioiodine therapy with 3 GBq
activity. On the 3rd day after radioiodine therapy, on the
background of the physiological distribution of I-131 in the
projection of the gastrointestinal tract and salivary glands,
focal hyperfixation of the drug in the projection of the thy-
roid gland bed is determined by 26% of the total body scin-
tigraphy (SVT). No other foci of pathological hyperfixation
of the indicator have been identified.

In dynamics, in June 2020, a second volume operation
was performed - cervical lymphodissection on both sides.
In March 2021, he completed the 2nd course of radioiodine
therapy with 3 GBq activity. Scintigraphy of the whole body
on the third day after radioiodine therapy against the back-
ground of the physiological distribution of I-131 in the pro-
jection of the gastrointestinal tract and salivary glands did
not reveal data for the presence of foci of hyperfixation of
the indicator. In May 2021, a second volume operation was
performed — removal of a recurrent thyroid tumor on the left.
Postoperative histological conclusion: The morphological
picture corresponds to follicular carcinoma of the thyroid
gland with invasion of the tumor capsule. In December 2021,
he received the 3rd course of radioiodine therapy with an
activity of 5610 MBq. Conclusion of whole body post-thera-
peutic scintigraphy: signs of a focus of weak isotope accu-
mulation in the area of the thyroid isthmus. Recommended:
Full body SPECT with 1-131 in dynamics. Consultation with
a radionuclide therapy doctor. Ultrasound of the neck lymph
nodes (level V). Analyzes dated December 2021: antibodies
to thyroglobulin - 13.84 IU/ml, thyroglobulin-230 mg/ml.

In dynamics, on November 23, the patient underwent
a diagnostic CT scan (fig. 1). Conclusion: The focus of iso-
tope accumulation in the area of the thyroid gland bed has
not been revealed (figure 1). Cancer markers from Decem-
ber 2023: thyroglobulin — 528 ng/ml, thyroglobulin antibod-
ies — 19.06 IU/ml. She is consulted by doctors of nuclear
medicine. Recommended: follow-up with an oncologist,
endocrinologist at the place of residence. A course of radi-
oiodine therapy is currently not indicated.

Further, in dynamics, in March 2025, the patient under-
went a full-body PEC-CT scan. Conclusion: The PET-CT
picture of a metabolically active nodule formation in the thy-
roid gland bed with hyperfixation of the thyroid gland corre-
sponds to a recurrence of the underlying disease (figure 2),
and consultation with an oncologist is recommended. The
metabolically active nodular seals of both lungs are of a
secondary nature. Metabolically weakly active subclavian
lymph node on the left is reactive, ultrasound monitoring is
recommended.

The patient is currently under the supervision of an on-
cologist at his place of residence.

Ethical issues. The conduct of this study was ap-
proved by the Local Ethics Commission of the NCJSC "Se-
mey Medical University" (Extract from the minutes of the
meeting Ne1b dated November 02, 2023). Also, before ad-
mission to the hospital, patients signed a written "Informed
consent of the patient" for the impersonal dissemination of
his medical information.



HabnrogeHnsa U3 npakTUku

Astarior Promteror

L Posteron

Figure 1 — Conclusion of the SPECT: The focus of isotope accumulation in the area of the thyroid gland bed was not

revealed

DISCUSSION

Positron emission tomography combined with com-
puted tomography (PET-CT) using 18F-fluorodeoxyglu-
cose (18F-FDG) is included in the diagnostic algorithm
for the examination and follow-up of patients with highly
differentiated thyroid cancer in the presence of confirmed
or suspected radioiodine resistance.

Once inside the cell, fluorodeoxyglucose (FDG) is
phosphorylated by the enzyme hexokinase to FDG-6-
phosphate. FDG-6-phosphate, in turn, is not a suitable
substrate for the enzyme glucose-6-phosphate isomer-
ase and does not undergo a further stage of metabolism.
This process leads to its intracellular accumulation, which
will be recorded by PET-CT of the whole body. The rate
of elimination of phosphorylated FDG is very low. There-
fore, in tumor cells with an increased need for glucose,
it accumulates to a greater extent than in healthy ones.
This makes it possible to differentiate metabolically active
metastases or tumors from healthy tissues.

The discrepancy between the accumulation of fluo-
rodeoxyglucose and radioactive iodine was called the
flip-flop phenomenon. Thus, PET-CT with 18F-fluorode-
oxyglucose has been recognized as an effective diagnos-
tic method for thyroid cancer in patients with radioiodine
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resistance [5] and is the basis for abandoning radioiodine
therapy and searching for other methods of antitumor
treatment [10].

In April 2024, a master class was held in the Russian
Federation called «Differentiated thyroid cancer. Patient
management». The purpose and objectives of this master
class were to assess the difficulties associated with the
interaction between radiologists of radioiodine therapy
centers and clinical oncologists in the field, as well as to
develop a unified approach to understanding the stages
of treatment of progressive radioiodine resistance differ-
entiated thyroid cancer. Based on the results of this event,
limitations of positron emission tomography combined with
computed tomography were announced, such as: lack of
clear recommendations on the time of re-evaluation; false
negative results with a small tumor size; false positive re-
sults in inflammatory processes, iatrogenism and foci with
high physiological glucose accumulation. However, this
diagnostic method has a number of positive qualities in
determining radioiodine resistance. It should be taken into
account that with PET/CT is advisable to evaluate SUL
(standardized uptake lean body mass) — the standardized
level of glucose uptake by muscle mass. This indicator has
a greater diagnostic value than the SUV. The advantages
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Figure 2 — Conclusion of PET-CT scan. A (1, 2) is a pattern of metabolically active nodular formation in the thyroid
gland bed with hyperfixation of the thyroid gland, which corresponds to a recurrence of the underlying disease. B (1, 2),
Metabolically active nodular seals of both lungs are of a secondary nature

of using SUL in the assessment of foci are a more uni-
form distribution of 18F-FDG in muscle mass; SUL does
not take into account white fat and correctly assumes the
distribution of 18F-FDG, which reaches equilibrium in low-
fat tissues. PET/CT results should also be supplemented
with an assessment of all the clinical data of patients as a
whole [1].

Doctors from Finland published about the successful
use of PET-CT with FDG in prostate cancer in their prac-
tice in 1987. They described a number of clinical cases of
patients with thyroid cancer with multiple distant metas-
tases. The authors concluded that metastases can accu-
mulate only FDG, only 1-131, and both FDG and 1-131;
the accumulation of FDG in metastases increases in par-
allel with their progression; metastases that accumulate
FDG but do not accumulate I-131 may behave more ag-
gressively than metastases that accumulate 1-131rather
than FDG [9].

Along with this, the benefits of FDG accumulation in
thyroid cancer have been studied by other authors in their
works. In his work, U.Feine demonstrated the discrepan-
cy between the accumulation of 18F-FDG and radioactive
iodine. He called this phenomenon the flip-flop phenom-
enon. The essence of the phenomenon boils down to the
fact that thyroid cancer with low iodine avidity is prone
to higher glucose metabolism. Thus, the probability of a
positive PET scan increases, which means that this case
is probably radioiodine resistance [2, 7].

CONCLUSIONS
Positron emission tomography, combined with com-
puted tomography with 18F-FDG, is an important com-
ponent in the diagnostic algorithm of patients with high-

174

ly differentiated thyroid cancer who have suspected or
confirmed radio resistance. The method provides vis-
ualization of metabolically active tumor foci due to the
accumulation of fluorodeoxyglucose in tissues with in-
creased glycolysis. The flip-flop phenomenon, expressed
in the inverse dependence of the accumulation of 1-131
and 18F-FDG, emphasizes the need to integrate PET-CT
in assessing the biological behavior of a tumor in cas-
es where there is no accumulation of radioactive iodine.
Despite its high sensitivity, PET-CT has some limita-
tions: false positive results are possible for inflammatory
changes, as well as false negative results for small foci.
This requires a comprehensive approach to interpreting
the results, taking into account the patient's clinical and
laboratory data. The clinical data accumulated to date
show that FDG-positive, but iodine-negative metastases
are characterized by a more aggressive course. As a re-
sult, it can be concluded that the results of PET-CT may
serve as a basis for abandoning radioactive iodine and
choosing alternative therapies, such as targeted or sys-
temic treatment.
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Lenb. eMoHCTpaumsi KITMHUYECKOTO Criyyasi paguonogpesncTeHTHOMO BbicokoanddepeHUMpPOBaHHOMO paka LWuTo-
BUAHOW Xenesbl M 06CyXaeHne COBPEMEHHbIX METOA0B AnarHoctuku: ponb MAT-KT ¢ 18F-FDG.

Mamepuarnbi u MemoObI. u3aiH nccrnefoBaHns — peTpocrnekTuBHoe nccnegosaHue. CcopmupoBaHa 6a3a AaHHbIX
NauMeHTOB, NPOLLEALLNX KYpC NIeYeHNs B OTAENEHUN paanoHyKnuaHow Tepanuu LieHTpa AgepHon meguuuHbel 1 OHKOIO-
rmn Y3 Obnactu AGaw. NpenctaBneHHbIn KMMHUYECKUA criydan bbin B3AT 3 JaHHo! 6asbl.

Pesynsmamei u obcyx0eHue. PacCMOTPEHHbIN KNMHWYECKUI Criyqan nogTeepaaeT Hanuume dpeHomeHa «flip-flop»
B TEYEHUM Paanonoape3nCTEHTHOIO paka wutoeuaHom xenesbl. MAT-KT ¢ 18F-FDG aBnseTcs BakHbIM KOMMOHEHTOM B
ONarHoCTUYECKOM anropMTMe NaumMeHToB C BbicokoanddepeHUMPOBaHHBIM PakoM LLMTOBMAHOW Xernesbl, Nogo3peBae-
MOW WM NOATBEPXOEHHOWN pagMonoape3ncTeEHTHOCTBIO. MeTog obecnevmBaeTt Busyanm3aumio MeTabonmyeckm akTme-
HbIX O4aroB OMyXOmnu 3a CYET HAKOMMEHNS (PTOPAE30KCUITIIOKO3bl B TKAHSIX C MOBbILLIEHHbLIM TIMKONTN30M.

Bbigodbi. MAT-KT ¢ 18F-FDG 3aHMMaeT BaxHoe MeCTO B AMArHOCTUKE paamonioapesncTeHTHoro anddepeHumnpo-
BaHHOIO paka LMTOBUAHON xene3bl. MeToa no3BonsieT BbIBNATE META00ONNYECKN aKTUBHbBIE OMYXONy U MeTacTasbl, He
HakannueawLLme pagnoakTUBHBIN NOA U yKa3biBaloLLMe Ha arpecCcMBHOCTb npouecca. HecmoTpsi Ha umetowwmecs orpa-
Huyenus, MAT-KT ¢ 18F-FDG ocTaetca acpheKTUBHLIM MHCTPYMEHTOM A NPUHSATUS PELLEHUSI O LienecoobpasHoCTu
NpoBeAeHUs paguoriogTepanuy 1 Belbopa fanbHENLEN TakTUKN NIEYEHMS.

Knrouessie criosa: BbicokogmddepeHUMPOBaHHBIN pak LUTOBUOHONM Xenesbl; paanonogpe3ncTeEHTHOCTb; KIMHNYe-
ckun cnydan; NMIT-KT
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3epmmeydiH makcamebl. Pagnonogka Tesimai )ofapbl capanaHfaH kankaHwa 6e3iHiH katepni iciriHiH KnMHUKanbIK
XafalblH KepCeTy XaHe 3amaHayu AuarHocTukanblk agictepai Tankbinay: 187-FDG 6ap NIAT-KT peni.
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Mamepuandap meH adicmep. 3epTTey Ou3aliHbl peTpocnekTMBTi 6onbin Tabbinagbl. Abar obnbICThIK AeHcaynbIK
cakTaygbl 6ackapy Agoponbik MeguumHa XXeHe OHKOMOrus opTanbifbiHbIH PaanoHYKNUATI Tepanus 6eniMiHae emaenreH
HayKacTapAblH AepeKTep Kopbl Kypbinabl. Byn KnuHukanelk )arfgan ocbl 4epeKKopaaH anblHFaH.

Hemuxenep meH marikbinay. bepinreH KnuHWKanbIK Xargan pagvonoaka TesiMai kankaHwa 6esiHiH katepni iciri
kesinae «flip-flop» KyGbINbICbIHBIK 6onybIH pacTaabl. 187-FDG 6ap MAT-KT paguorioaka Tesimainikke kyaik 6ap Hemece
pacTanfaH, Xofapbl capanaHfaH KankaHwa 6esiHiH kaTepni iciri 6ap HaykacTapgpbl XXypridygeri AuarHocTukarnblk anro-
PUTMHIH MaHbI3abl kKypamaac 6eniri 6onbin Tabbinaabl. ©a4ic rMMKONKU3i XKofFapblnaraH Tinaepae MTOpAEOKCUTTIIOKO3aHbIH
XvHanyblHa 6arnaHbICTbl MeTabonukanblk 6enceHai icik owakTapblH BU3yanusauusanayabl kamTamachi3 eTesi.

KopbimbiHObI. 18F-FDG Gap MAOT-KT paguoioaka Tesimai capanaHfaH kankaHwa 6esiHiH obblpblH AvarHocTukanay-
Aa MaHpbl3abl OpbIH anagpbl. 94ic paanoakTUBTI MOATHI XXMHAKTaMaWTbIH XXoHe YPAICTiH arpeccuBTiNiriH kKepceTeTiH MeTa-
bonukanblk 6enceHgi icikTepai xaHe meTacTasgapabl aHblkTayFa MyMKiHAIK 6epegi. Kasipri keage kenbip wekteynepain
6onybiHa kapamactaH, 18F-FDG 6ap MOT-KT pagnonoaTsl TepanusHbl xarnFacTblpy Hemece ofaH 6acka emaey TakTu-
KacblH TaHAay YLWiH TMiMai kypan 6onbin kana 6epegi.

Kinm ces3dep: KankaHwa ©Oe3iHiH »ofapbl capanaHfaH 0Oblpbl; paauoMoAThl TepanusFa TesiMAiniK; KNMHUKanbIK
»arnan; MOT-KT
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TPEBOBAHUA

TpeboBaHUs Kk pykonucsam, npeacTaBnsieMbiM B pefakumio
eXXeKkBapTanbHOro peLeH3npyeMoro Hay4Ho-NpPakTUYeCcKoro XypHana
«MEOULUMHA U SKONOIrmns»

1. O6wasn nHdopmauus

B xxypHane «MeauunHa 1 akonorus» nyornmkyoTca cTaTby, NOCBSLLEHHbIE Pa3NMYHbIM Npobnemam KIMHUYECKOMN,
NPaKTU4YECKON, TEOPETUHYECKON 1 SKCNEPMMEHTANbHON MeULNHBI, UICTOPUN, OpraHmn3aumm N 3KOHOMUKN 34paBooxpa-
HEHWSsI, 3KOMOrMM 1 TUTMEHbI, BOMpOcaM MeanLUMHCKOro 1 dapmaueBTudeckoro obpasoBaHms Pykonucu MoryTt ObiTb
NnpeacTaBreHbl B pa3nnyHbIX XXaHpax Hay4yHoW cTaTbu: 0630p, OpUrinHarnbHas ctaTbsi, HAOMAEHWE N3 NPAKTUKA U T. .

MpepcTaBnsiembln MaTepuan AOMKeH ObITb OPUrMHalNbHbIM, paHee He onyGnukoBaHHbIM. [1pu BbisIBNEHUN
(hakTa HapyLLIeHMs AaHHOIo NonoXxeHus (Aybnupyowasn nybnukaums, nnaruar, camonnaruar 1 T.M.), peaakums octas-
nsieT 3a cobon NpaBo OoTka3aTb BCEM COABTOpaM B [arbHeENLLEM COTPYOHUYECTBE.

Pepakuuns He orpaHMyMBaeT aBTOpPOB B 06LeM 0O0beme npencTaBnsieMon pykonucu (Bkniodas éubnuorpaduye-
CKMIA CMWUCOK, aHHOTauuo, Tabnuubl U NOANUCK K pUCYHKaM). Pykonucu, nMetoLmne HecTaHOapTHYO CTPYKTYpY, MOryT
ObITb NPeAcTaBreHbl AN pacCMOTPEHUSI NOCIE NPeaBapuUTENBLHONO COrMacoBaHUs C peaakumen xXypHana.

PaboTbl 4OMmKHbI ObITb 0OPMIIEHBI B COOTBETCTBUM C yKa3aHHbIMU ganee TpeboBaHuamMu. Pykonucu, odhopmIieH-
Hble He B COOTBETCTBMM C TpeboBaHUAMM XypHana, a Takke onybnvkoBaHHble B APYTMX U34aHUAX, K paCCMOTPEHUIO
He NPUHUMALOTCS.

Mpn ohopMneHnn pykonucen pegakuns pekoMmeHayeT aBTopaM npuaepXxuBaTbcsa Takke EanHbix TpeboBaHun K
pykonucam MexayHapogHoro kommTteTa pegaktopoB meguumnHekmnx xxypHanos (ICMJE). MNonHoe cobntopeHne Tpebo-
BaHWI 3HAYMTENBHO YCKOPUT pacCMOTPeEHME 1 NybrvKkauunio ctaTer B XXypHarne.

ABTOpPbI HECYT NOMHYK OTBETCTBEHHOCTb 3a COAepXaHne npeacTaBnsemMblX B pefakumio matepuarnos, B TOM YMC-
ne HanuumMga B HUX MHOPMaLMK, HapyLlaloLwen HOpMbl MeXAyHapO4AHOro aBTOPCKOro, NaTeHTHOMO UMM MHbIX BUAOB
npaB Kakux-nnmbo usnyecknx unu opugmdecknx nuy. NpencraBrneHne aBTopamu pyKonucu B pedakuumio XypHana
«MeguumHa n akonorua» ABnsieTCs NOATBEPXAEHUEM rapaHTUPOBAHHOIO OTCYTCTBUS B HEW YKa3aHHbIX Bbllle Hapy-
WweHun. B cnyyae BO3HWKHOBEHUS MPETEH3UN TPETbUX NUL, K ONYyGNMKOBAHHBIM B XXypHane aBTOPCKMM Martepuanam
BCE CMopbl peLlatoTcsi B yCTaHOBNIEHHOM 3aKOHOAATENBLCTBOM NOPsSAKe MeXay aBTopamMm U CTOPOHOW 06BUHEHMS, NP
3TOM U3bATUSA pefakunen matepuana, SBnsaLerocs npegMeTom crnopa, U3 onybrIMKOBaHHOIO NeYaTHOro Tupaxa He
ocyuwectensercs. M3batne matepunana, aBngtoLLErocd npeaMmeToM cnopa, nu3 afiekTPOHHON BEPCUM KypHana BO3MOX-
HO MpW YCIOBUW MOJTHON KOMMNEHCAaLMM MOparnbHOro 1 MatepuansHoro yulepba, HaHECEHHOroO pefakumm aBTopamu.

Penakuns octaBnsieT 3a coboi NpaBo peaakTupoBaHus CTaTen U U3BMEHEHUSI CTUMS U3IOXEHNS, HE OKa3blBatoLLMX
BMNUSIHMA Ha cofdepxaHue. Kpome Toro, pegakuust octaBnsieT 3a cobor NpaBo OTKIOHSATb PyKOMUCKU, HE COOTBETCTBY-
loLLME YPOBHIO XXypHana, Bo3BpallaTb pykonucu Ha gopaboTtky. Pegakuusa moxeT notpeboBaTb OT aBTopa Npeacras-
NEHNs1 UCXOAHBIX AaHHBLIX, C UCMONb30BaHMEM KOTOPbIX ObiNM MOMy4YeHbl ONMCbIBAaEMbIE B CTaTbe pe3ynbrarhl, A5
OLIEHKM PELIEH3EHTOM CTEMNeHN COOTBETCTBUSA UCXOAHbIX AaHHbIX U coAepXXaHuUsi CTaTbMu.

Mpn npenctaBneHnn pykonucu B pedakumio xypHana «MeguuuHa v skonorusi» aBTop (-bl) nepegaet (-t0T) uc-
KIounTEenbHbIE UMYLLIECTBEHHbIE MPaBa Ha UCMONb30BaHWE PYKOMUCU U BCEX OTHOCSLLMXCH K HEW COMPOBOAUTENbHbIX
MaTepuaroB, B TOM YMCle Ha BOCNpOM3BeaeHMe B NevaTu U B ceTn HTepHeT, Ha nepeBo PYKOMUCU Ha MHOCTPaHHbIe
A3bIKM U T.4. YKa3aHHble NpaBa aBTop nepefaeT pefakumm XypHana 6e3 orpaHMyeHnst cpoka nux AencTBusA U Ha Tep-
puUTOPUM BCEX CTPaH MuUpa 6e3 NCKITYEHUS.

2. Nopspok npeacTaBneHUsi pPyKonucu B XXypHan

ExxekBapTanbHbIl peLeH3MpyeMblili HayYHO-MPaKTUYecku XypHan «MeguuuHa u 3Konorusi» UCnonb3yeT OH-
naviH-cMcTeMy nojayun u peleHampoBaHusa ctaTen — https://medecol.elpub.ru/jour. 3Ta cuctema obneryaet npeno-
CTaBleHNE PyKOMUCEN OT aBTOPOB, YNPOLLAET NPOLLECC peLieH3npoBaHus n nybnukaumm. Bognte B cuctemy, Boibe-
puTe kHonky «OTNpaBuTb CTaTbiO» U CNeaynTe MHCTPYKLMAM.

[nsa npencraBneHus ctaTby aBTOPbI LOIMKHBbI NOATBEPAUTL HUXKECTeayoLwme NyHKTbl. Pykonuch OyaeT Bo3Bpalle-
Ha aBTOpaMm, eCnun OHa UM He COOTBETCTBYET:

® CraTtbsl He Oblna onybnukoBaHa paHee, a Takke He Obina NpefcTaBneHa ans paccMOTpPeHUst U nyonukauumn B
OPYroM XXypHane.

* dann oTnpaBnseMon ctatbu npeacrasneH B gopmarte gokymeHTta Microsoft Word.

* T[lpuBegeHbl nonHble MHTepHeT-agpeca (URL) anga cceinok t1am, rge 9To BO3MOXHO.

® TekcT HabpaH C ABOMHBIM MEXCTPOYHLIM UHTEPBANIOM; UCMOMNb3yeTcst Kernb wpnudTa B 14 NyHKTOB; ANS Bbl-
OENeHNs UCNONb3yeTCs KYpCcuB, a He NoayepKrBaHme (3a UCKITIYEHNEM MHTEPHET-a4pPeCcoB); BCe UtoCcTpaumm, rpa-
PUKM 1 Tabnuubl UMEOT Ha3BaHUSA 1 PacMoNOXeHbl B COOTBETCTBYIOLLMX MECTAX B TEKCTE, @ HE B KOHLE JOKYMEHTA.

®  TeKcCT COOTBETCTBYET CTUIUCTUYECKUM 1 Bubnmnorpadudeckum TpedoBaHnsiM, onncaHHbIM B PykoBogcTee Ans
aBTOPOB, PacCMoNOXEHHOM Ha cTpaHuue «O XypHane».

BbinonHeHbl TpeboBaHMs k 06eCcneveHmnIo Cnenoro peLeH3npoBaHns (4OKYMEHT, COOTBETCTBYHOLLUIA 3TUM TpeboBa-
HUAM HEOOXO4MMO NPUKPENUTL B CUCTEME OHMaNH-NoL4AYM cTaTen oTaeNnbHbIM danisiom).

178



TpeboBaHuA

CTpykTypa pykonucu COOTBETCTBYeT obOpasLy (LOKYMEHT, COOTBETCTBYHOLUMIA 3TOMY TpeboBaHMIO HeobXoammo
NPUKPENUTbL B CUCTEME OHNANH-NoAayn ctaten oTaenbHbIM hannom).

B o6wen cnoXHoCTV Npu 3arpy3ke pyKOMuMCKM B CUCTEMY OHITAWH-MogayM cTatel aBTop AOSMKEH Npukpenutb 3
oTaenbHbIX ob6sA3aTenbHbIX danna (Mpum.: KONMYecTBO HeobA3aTenbHbIX PannoB 3aBUCUT OT XXenaHusi aBTOPOB
NnpeacTaBUTb B pedakumio AOMONHUTENbHbIE MaTepwuarsbl):

*  TOTOBbIN BapuaHT pyKonucu, opOpMITEHHbIV MO 06pasLy.

*  BapuWaHT PyKOMUCU, NOATOTOBMEHHbIA AN CMENoro peLeH3npoBaHus.

*  COMpoBOAUTENbHOE MUCHMO.

ConpoBoauTenbHoe NMCbMO Ha UMS [MaBHOMO pefakTtopa C MOAMUCLI0 BCEX aBTOPOB M MevaTbio yupexaeHus
odopmMIISieTCst B NPOM3BOIbHON (hopMe, HO LOIMKHO coaepkaTh CreayoLlme NyHKThl (ConpoBogMTENBHOE MMCbMO He-
006Xx04UMO NPUKPENUTbL B CUCTEME OHNANH-NoAa4Yn ctaten oTaenbHbIM hbannom):

1) 3asBnNeHMe 0 TOM, YTO cTaTbs NpoynTaHa n ogobpeHa BCeMy aBTopamu, YTO Bce TpeboBaHMSA K aBTOPCTBY CO-
GntogeHbl U YTO BCe aBTOPbI YBEPEHDI, YTO PYKOMUCH OTpaXaeT AeNCTBUTENBHO NPoAenaHHyto paboTy;

2) nms, agpec n TenedOoHHbIN HOMepP aBTopa, OTBETCTBEHHOIO 32 KOPPECMOHAEHLMIO N 3a CBSA3b C APYrMMU aB-
TOpamu No BONpocam, KacarLmumcs nepepadoTkn, NCNpaBneHnst U1 OKOHYaTeNbHOro ogobpeHnst NPoBGHOro OTTUCKA;

3) cBedeHus O cTaTbe: TUMN PyKOMUCK (OpuUrMHanbHas crtaTbsi, 0630p 1 Ap.); KONMYECTBO NeYaTHbIX 3HAaKOB C Mpo-
G6enamu, Bknoyasa 6Gubnuorpadmnyeckuin CnMcok, aHHoTaLmM, Tabnuubl 1 NOAMUCK K PUCYHKaM, C yKazaHuem getanu-
3aL MK MO KONMYECTBY NeYaTHbIX 3HAKOB B CMEAYIOLMX pa3genax: TeKCT cTatby, aHHoTaums (pyc.), aHHoTaums (aHrn.),
aHHoTaums (kas.); KONMYeCcTBO CChINOK B BubnuorpadmnyeckoM Cnvcke nutepartypbl; KOIMYECTBO TabnuL,; KONM4ecTBo
PUCYHKOB;

4) KOHPNMKT NHTEpecoB. HeobxoamMmo ykasaTb MCTOYHUKM (DUHAHCUPOBAHNS CO34aHMs PyKOMUCU 1 NPELLIECTBY-
IOLLIEro el uccrnegoBaHus: opraHnsaumm-paborogartenm, CNoHCOpPbI, KOMMepYeckas 3anHTepPeCcoBaHHOCTb B PYKOMUCH
TEX UMW UHbIX IOPUONYECKUX M/ DU3NYECKUX NnL, 0OBbEKTbI MAaTEHTHOIO NN APYrx BUAOB npaB (KpOMe aBTOPCKO-
ro);

5) bamunun, nmeHa 1 oT4eCTBa BCEX aBTOPOB CTaTbM MOJTHOCTHHO.

Pykonucu, umetowine HectaHgapTHYHO CTPYKTYpPY, KOTOpasi He COOTBETCTBYET NpeabsBseMbIiM XypHanom Tpebo-
BaHWAM, MOryT ObITb NpeAcTaBneHbl ANA pacCMOTPEHUsI NOCNEe NpeaBapuUTENbHOMO COrflacoBaHMsA € pegakuuen no
3MNeKTPOHHOW noyte Serbo@gmu.kz.

[nsa nony4eHus paspelleHus pegakumm Ha nogady Takon pykonucu Heobxooumo npefBapuTenibHO NpeacTaBuTb
B peaKLMio MOTMBUPOBaAHHOE XOOATalCTBO C yKa3aHWeM NMPUYMH HEBO3MOXHOCTM BbINOMHEHNS OCHOBHbIX TpeboBa-
HUI K pykonucsam B xypHane «MeguuuHa n akonorusi». B cnyvae, ecnu aBTopbl B TEYEHME OBYX HeAernb C MOMEHTa
OTMNpPaBKM CTaTbW HE MOSYYUSIN OTBETA — NMUCbMO HE MOJTyYEeHO PELKONNErnen n crnegyet NOBTOPUTb Ero OTMPAaBKY.

3.TpeboBaHuA k NnpeacTaBnAeMbIM PYKOMUCAM

CobntogeHune yctaHOBMNEHHbIX TpeboBaHUIM NO3BONUT aBTOpaM NpaBuibHO NMOAFOTOBUTbL PYKOMMUCH K NpeacTaBsre-
HUIO B pegakuumto, B TOM Yncne 4yepes online-cuctemy.

3.1. TexHn4eckue TpebGOBaHUA K TEKCTY PyKONUCH

[MpMHUMAOTCA PYKOMUCK Ha Ka3axCKOM, PYCCKOM M @HTTIIMNCKOM A3blKaXx.

TekcT cTatbu gormkeH ObITb HanedaTtaH B nporpamme Microsoft Word (dpainsl RTF n DOC), wpudT Times New
Roman, kernb 14 pt., YepHoro uBeTa, BbipaBHMBaHMWE MO LUMPUHE, MEXCTPOYHbIA MHTEepBan — ABONHON. [lons ceepxy,
CHM3y — 2 cM, cnpaea — 1,5 cm, cneBa — 3 cM. CTpaHuLbl OIMKHbI OblTb NPOHYMEPOBaHbI MOCINeA0BaTENbHO, HAa4YMHas
C TUTYNbHOWN, HOMEP CTPaHWLIbl 4OIMKEH ObITb OTNEeYaTaH B NPaBOM HVXKHEM YTy KaX4oW CTpaHuLbl.

WuTepBanbl mexay ab3alamu oTcyTcTByHOT. [lepBas cTpoka — otcTyn Ha 1 cm. WpudT ana nognucen kK pucyHkam
1 TekcTa Tabnuy gormkeH 6b1Te Times New Roman, kernb 14 pt. O603Ha4YeHUsIM eQUHNL, U3BMEPEHUSA PA3NTUYHBIX BEMNU-
YMH, COKpaLLEeHMaM Tuna «r.» (rof) AOrmKeH NpeaLecTBOBaTh 3HAK HEPA3pbIBHOIO Npobena, OTMeYatoLLniA HanoxeHne
3anpeTa Ha OTpbIB MX MPU BEPCTKE OT OnpeaensaemMoro MMy Ynucra unm crnoea. To e camoe OTHOCUTCS K Habopy MHK-
umanos n hbamunuii. NMpu CNoNb3oBaHMM B TEKCTE KaBblYEK NMPUMEHSOTCS Tak Ha3biBaeMble TUnorpadckme KaBblYKu
(« »). Tupe obo3Ha4YaeTcs CUMBOMOM «—»; Aedunc — «-».

CtpykTypa ocdopmnenus ctatbu: 1) YOK (0bs3atensHo), 2) 3aaBnsembli TUN cTaTbn (OpurnHanbHasa cratbs, 06-
30p 1 4p.), 3) MHMumMansl U hamMmmnnum Bcex aBTOpoOB B CTPOYKY C MHAEKCALMEN acTEPUCKOM aBTopa, OTBETCTBEHHOIO 3a
nepenucky, 4) HasBaHvue ctatby, 5) NONHOe Ha3BaHWe ydYpexaeHus, agpec u e-mail ¢ nHaekcaumen Kaxgoro asTopa
B 3aBMCMMOCTM OT acdbdunuauum, 6) nms, pammnns, oT4eCTBO aBTopa, OTBETCTBEHHOIO 3@ NEPENUCKY, U €ro AaHHble
(OomkHOCTb, 3BaHMe, MecTo paboTbl, NONHbIA agpec mecta paboTbl, e-mail), 7) aHHOTaLMsA Ha A3blke CTaTbU C yKa-
3aHUEM KITHOYEBBIX CITOB Ha A3blKe cTaTby, 8) TEKCT pykonucu (C pasgeneHnem Ha pasgernsl B 3aBUCMMOCTM OT JKaHpa
Hay4HoM cTatbu), 9) Bknag aBtopoB, 10) KOHPNMKT MHTepecoB, 11) NnpucTaTenHbln dubnuorpaduyecknii cnucok, 12)
TpaHcnuTepauusa npuctatenHoro 6ubnuorpadudeckoro cnucka, 13) aHHoTauusa Ha 2 sA3blkax C yKazaHUeM KIT4EBbIX
CNnoB, T. €. €CNU A3bIKOM CTaTbW ABNSETCS PYCCKMI, TO aHHOTALMS Ha Ka3axCKOM M aHITIMACKOM si3blKax; ecriv sA3bl-
KOM CTaTbW SABMSIETCA aHIUNCKUIA , TO aHHOTaLUSA Ha PYCCKOM M Ka3axCKOM S13blKax; eCIN si3bIKOM CTaTbM SABMAETCS
Ka3axCcKuii, TO aHHOTaLUMUSA Ha aHIMMACKOM U PYCCKOM si3blkax. AHHOTaUUSA Ha 2 A3blkax NpuBOANTCA C 0bs3aTenbHbIM
yKasaHueMm nyHKTOB 1-6, NpUBELEHHbIX BhILLE.
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3.2. NoparoTtoBKa TeKCTa pykonucu

CrtaTby 0 pesynbratax MccrnegoBaHus (OpuUrMHanbHble CTaTbW) OOMKHBI COAEpXaTb MOCNeAoBaTeNbHO crieayto-
wne pasgensl: «YOK», «AHHOTauusa Ha s3blke cTtaTbhny, «BBegeHuer», «Lenby», «MaTtepuansl u metoabl», «Pesynb-
TaTbl», «ObCcyxaeHne» (gonyckaetcsa «Pesynbrathl 1 obcyxaeHner), «3aknodeHe» nnu «BeiBogbl», «Bknag aBTo-
poB», «KoHMnMKT nHTepecoB», «Jlutepatypa», «TpaHcnutepaumsay, «AHHoTaumsay, «AHHoTaumsay. CTaTbu Opyroro
TMna (0630pbl, NeKLMmK, HabngeHNs U3 NPaKTUKL U T. N.) MOTYT UMETb Apyrne pasgernsl. Takke AonyckaeTcsa ykasaHue
Takux pasgenos, kak «bnarogapHocTb» U «PrHaHCUpoBaHMe» NpU HEOBXOOUMOCTH.

3.2.1. HasBaHue pykonucu

Ha3BaHve OOmKHO OoTpaXaTb OCHOBHYIO Lienb ctaTbhu. [na 60MnblIMHCTBA CyyaeB AMMHA TeKCTa Ha3BaHUA orpa-
HnyeHa 150 3Hakamu ¢ npobenamun. Heo6XoAMMOCTb yBENMYEHUS KONMYEeCTBa 3HAKOB B HA3BaHMM PyKONMUCKU OMKHA
ObITb cornmacoBaHa C pegakumen.

3.2.2. AHHoTauus

AHHOTaUWs (Ha pyCCKOM, Ka3axCKOM U aHITIMACKOM si3blKax) JOJKHA 00ecnevmTb NOHNMMAaHME rMaBHbIX NMOMOXEHNN
ctaTbu. [py HanpaBneHnn B pegakumnio MaTepmnanoB MOXHO OrPaHNYMTLCA HECTPYKTYPUPOBaHHOW aHHOTaLMEN C Onu-
CaHWEM OCHOBHBbIX MOJTIOXEHWUN, pe3ynbLTaToB M BbIBOOOB, HO MCMOMb30BaHME CTPYKTYPMPOBAHHOW aHHOTauun npeg-
noytutenbHee. O6beM aHHOTaLUKN OOMKEH ObiTb He MeHee 1500 3HakoB ¢ Nnpobenamu n He 6onee 300 cnos. MNepen
OCHOBHbIM TEKCTOM aHHOTauUUWM Ha 2 A3blKax B KOHLE PYKOMUCU HEOOXO4MMO MOBTOPHO yKa3aTb aBTOPOB, HAa3BaHUe
cTtaTby M adppmnmaumio (B CHET KONUYECTBA 3HAKOB HE BXOAUT). B KOHUE aHHOTaumMmM HeobXoaAMMO yKasaTb KMYeBbIe
cnoBa. YKenatenbHO NCNonb30BaTh OOLENPUHSATLIE TEPMUHBI KITHOYEBBIX CIIOB, OTPAXXEHHbBIE B KOHTPONMPYEMbIX Me-
ONUMHCKMX crioBapsix, Hanpumep, http://www.medlinks.ru/dictionaries.php

3.2.3. BBeageHue

BBeneHue oTpaxkaeT OCHOBHYH CyTb OMMCbIBAEMOW NMPobnembl, COAEPXKUT KPaTKUIM aHann3 OCHOBHbIX NUTepaTyp-
HbIX UCTOYHMKOB MO npobneme. B koHLe pa3gena Heobxoanmo cdhopMynmMpoBaTh OCHOBHYHO Lienb paboTsl (Ansa ctaten
0 pesynsraTax UccrenoBaHns).

3.2.4. Uenb pa6oThbl
Mocne pasgena «BBegeHne» onucbiBaeTcs Lernb cTaTby, KOTOpas AomkHa bbiTb YETKO chopMynupoBaHa, B op-
MYNUPOBKE Lieny paboTbl 3anpeLlaeTcs UCNosb30BaTb COKpaLLeHus.

3.2.5. MaTtepuanbl U meToAbl

B aTom pasagene B goctaTouHoM ob6beme gomkHa ObiTb NpeacTaBneHa nHpopmauns oé opraHnsaumm nccrneno-
BaHWs, 0ObeKTe MCCrNedoBaHuUs, UCCeAyeMON BbIDOPKE, KpUTEPUSAX BKITHOYEHUA/MCKITIOYEHUS, MeToA4ax nccrneno-
BaHWs 1 06pabOoTKM NoNyYeHHbIX AaHHbIX. O6A3aTenbHO ykasblBaTh KPUTEPUUN pacnpeneneHmsi 00beKTOB nccneno-
BaHWs no rpynnam. HeobxogmMmo nogpo6HO onncaTb UCMOMb30BaHHY annapaTypy U AUAarHOCTUYECKYI TEXHUKY C
yKaszaHneMm ee OCHOBHOM TEXHUYECKOWN XapaKTepUCTUKN, Ha3BaHUsA HabopoB AN TOPMOHANBHOIO Y BMOXNMMUNYECKOTO
nccnefoBaHui, ¢ ykazaHMeM HopMarbHbIX 3HaYeHUn Ans OTAEeNbHbIX Nokasartenen. [Npu ncnonb3oBaHmm obwenpum-
HATBIX METOOO0B UCCNefoBaHUA HE0OX04MMO NMPUBECTU COOTBETCTBYIOLLME NUTEPATYPHbIE CChIMKK; yKa3aTb TOYHbIE
MeXAyHapoAHble Ha3BaHWSA BCEX MCMOMb30BaHHbLIX NIEKAPCTB Y XMMMUYECKMX BELLECTB, A403bl U cnocobbl npumMeHe-
HUSA (NyTW BBEOEHUS).

Y4yacTHUKM UCCrneaoBaHust A0MKHbI OblTb 03HAKOMMEHbI C LENsIMA U OCHOBHbLIMU MOMOXEHUAMU UCCIEa0oBaHUS,
rnocrie Yero OOMMKHbI MOANUCAaTh MMCbMEHHO OOOPMIIEHHOE corflacue Ha yydactue. ABTOPbl AOMKHbI NPEeAoCTaBUTb
JeTanun BbllLeyKa3aHHOW npoueaypbl NpU onvMcaHuMm NpoToKona mccnenoBaHus B pasgene «Martepuansl U MeTOAbI»
N yKasaTb, YTO OTUYECKUn KOMUTET 0f0o0puT NpoTOKON nccrnegoBaHms. Ecnv npouegypa nccrnenoBaHus BKIKOYAET B
cebsi peHTreHonornYeckmne onbiThl, TO XXenaTenbHO NPUBECTU NX OMMCaHWEe U O03bl SKCNo3nuun B pasaene «Matepu-
anbl U MeToabl».

ABTOpbI, NpeacTaBnsawoLwme 063opbl NUTEPATYPbI, AOIMKHbBI BKIIOYMTL B HUX pa3gen, B KOTOPOM OMMChIBAOTCS Me-
TOObl, UCNonb3yeMble ANsi HAXOXAEHMS, oTbopa, nonyyYyeHns nHPopMauun N cnHTe3a AaHHbIX. ATU MeTodbl Takke
OOIMKHbI ObITb NPUBEAEHbI B aHHOTALUM.

Cratuctudeckne mMetogbl HEOOXOAMMO OMUCHLIBATL HACTONbKO AeTarlbHO, YTOOblI rPaMoOTHbIA YMTaTemnb, UMEto-
LM AOCTYN K UCXOOHBIM AaHHbLIM, MOT MPOBEPUTL MOMyYeHHble pe3ynbraThl. [10 BO3MOXHOCTM, NONyYeHHbIE JAHHbIE
OOMKHbI ObITb NOABEPTHYThI KONIMYECTBEHHOW OLIEHKE U NPeACcTaBreHbl C COOTBETCTBYHOLLMMM NOKa3aTensamm owmbok
N3MEepPEHNST U HEOMNPELENEHHOCTU (TaKNMU, Kak LOBEPUTENbHbIE UHTEPBAnbI).

OnuvcaHune npouenypbl CTaTUCTUYECKOrO aHanm3a sIBMsieTCa HEOTbEMITIEMbIM KOMMNOHEHTOM pasgena «MaTe-
puanbsl U METOAbI», MPYU 3TOM CaMy CTaTUCTUYECKY0 00paboTKy AaHHbIX crieayeT paccMaTpuBaTtb HE Kak BCOMO-
raTenbHbIA, @ Kak OCHOBHOWM KOMMOHEHT nccrnegoBaHus. Heo6xogMmo NpMBECTM NOMHbIN NepedYeHb BCEX UCMNOSb-
30BaHHbIX CTaTUCTUYECKMX METOAOB aHanuM3a M KpUTepueB NPOBEepkM rmnotes. HegonycTMMo Mcnonb3oBaHue
dpa3 TMna «MCcnonb3oBanucb CTaH4ApTHblEe CTaTUCTUYECKMEe MeToAbl» ©e3 KOHKpeTHoro ux ykasaHus. Ob6sasa-
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TeNbHO yKasblBaeTcs NMPUHATLIA B JAHHOM MCCNEeAOBaHUM KPUTUYECKUI YyPOBEHb 3HAYMMOCTU «p» (Hanpumep:
«KpuTryecknii ypoBeHb 3HaYMMOCTU MNpY NPOBEPKE CTAaTUCTUYECKUX TMNOTe3 npuHuMarcs paBHbeiM 0,05»). B ka-
XIOOM KOHKPETHOM clyyae enaTenbHO yKasbiBaTb (PakTUUYECKYI0 BENMYMHY OOCTUTHYTOrO YPOBHS 3HAYMMOCTU
«p» ON9 UCMNONb3yeMOro cTaTucTUYeckoro kputepusi. Kpome Toro, He06X0AMMO YKasblBaTb KOHKPETHbIE 3HAYEHUS
Nony4YeHHbIX CTaTUCTUYECKUX KpuTepneB. Heobxoamnmo gaTb onpeneneHne BCEM UCNONb3yeMbIM CTaTUCTUYECKUM
TepMUHaM, COKpaLleHUsIM U CUMBONMYECKUM 0603HaYeHusiM, Hanpumep, M — BbiIGopoYHoe cpegHee, m — olwmnbka
cpegHero u ap. [danee B TekcTe Heo6xoOAuMO ykasblBaTb 06beM BbIGOPKM (N), MCMONb30BAHHOIO ANS BblYNC-
NEeHUs CTaTUCTMYECKNX KpuTepueB. Ecnu ncnonbayemble cTaTUCTUYECKUME KPUTEPUM MMEIOT OrpaHUYeHust no ux
NPYMEHEHUIO, YKaXuTe, Kak MpoBEPSNINCL 3T OrpaHUMYEHUs U KakoBbl pe3ynbTaTbl AaHHbIX MPOBEPOK (Hanpu-
Mep, Kak noaTBepxaanca akT HopManbHOCTM pacnpeieneHust Npy CNoNb30BaHMM NapaMeTpUYeckmx MeToaoB
ctaTucTukm). Cnegyet nsberatb HEKOHKPETHOTO UCMONb30BaHUSA TEPMUHOB, UMEIOLLMX HECKONBbKO 3HayeHue (Ha-
npyvMep, CYLLECTBYET HECKONbKO BapuaHToB KoadduumeHTa koppensummu: MNupcoHa, CnupmeHa u ap.). CpegHue
BEIMYMHbI He credyeT NpMBOANTb TOYHEE, YeM Ha OAWH AECATUYHbINA 3HAK MO CPABHEHUIO C UCXOAHBIMU AaHHbIMMU.
Ecnu aHanua gaHHbIX NPOU3BOAMUIICA C MCMONb30BaHMEM CTATMCTMYECKOro nakeTa mporpamm, To Heo6XxoaMMo
yKasaTb Ha3BaHWe 3TOro nakeTa v ero BEPCHUIO.

3.2.6. Pe3ynbrathbl 1 o6CcyXaeHue

B naHHOM pasgene onvcbiBatOTCS pe3ynbTaTbl NPOBEAEHHOrO NCCNeA0BaHUs, NOAKPensaemMble HarnsaHbIM UIIo-
CTpaTMBHbIM MaTtepuanom (Tabnumupbl, pUCyHkM). Henb3s NOBTOPATb B TEKCTE BCE AaHHble M3 Tabnuu UM pUCYHKOB;
HeobXxo4MMO BbIAENNTb 1 CyMMUPOBATb TOSbKO BaXHble HabnoaeHns.

Mpu obcyxaeHnn pe3ynbTaToB NCCNEAOBaHNSA OOMYCKaOTCS CChINKU Ha paboTbl ApYrMx aBTOPCKMX KOMNEKTUBOB.
HeobxoanMmo BblAeNWTb HOBbIE U BaXXHble acneKTbl MCCreaoBaHus, a Takke BbiBOAbl, KOTOPble U3 HUX criedytoT. B
pasgene HeobxoAnmo 06CyanTb BO3MOXHOCTb NPUMEHEHWS NMOSyYEHHbIX pe3ynbTaTtoB, B TOM YMCME 1 B AaNbHEeNLINX
nccrnefoBaHusX, a Takke X orpaHn4yeHns. HeobxoammMo cpaBHUTL HabnAEHUS aBTOPOB CTaTbM C APYTMMU UCCcreno-
BaHMSMMW B JaHHOW 06nacTu, cBA3aTb CAeNaHHble 3aKMioYeHus C LensamMu UCCnefoBaHus, ogHako criegyeT nsberatb
«HeKBannMUUUPOBaHHbIX», HEOBOCHOBAHHbIX 3asBMEHNI N BbIBOAOB, HE NOATBEPKAEHHbLIX MONHOCTbIO hakTamu. B
YacTHOCTW, aBTOpaMm He crnedyeT AenaTb HUKaKUX 3asBEeHUN, KacaloLMXCA 3KOHOMUYECKOW BbIrodbl U CTOMMOCTMH,
€Crnn B PYKOMMWCK He NpeacTaBreHbl COOTBETCTBYOLME 9KOHOMUYECKNE AaHHbIEe N aHanu3bl.

Heobxoaumo nsbexartb NpeTeH3nn Ha NPMOPUTET U CCbINOK Ha paboTy, koTopasi elle He 3akoHYeHa. Popmynupo-
BaTb HOBbIE MMMOTE3bl HY>KHO TOSIbKO B Cy4ae, Korga 3To onpaBgaHHO, HO YeTKo 0603HayaThb, YTO 9TO TOMbKO rMnoTe-
3bl. B aTOT pasgen moryT ObiTb Takke BKIOYEeHbl 0O0CHOBaHHbIE peKoOMeHAaLuNn.

3.2.7. 3akntovyeHune
[aHHbIN pasgen MoXeT OblTb HanncaH B BUAe 0OLLEero 3aknoYeHusl, Unm B BUOE KOHKPETU3NPOBaHHbLIX BbIBOAOB B
3aBUCUMOCTM OT Cneundukmn ctatbi.

3.2.8. BbiBoabl
BbiBOAbI AOMKHBI ObITE NPOHYMEPOBAHbI, YETKO COOPMYNMPOBaHbI U CNeAoBaTh NOCTaBIEHHOW Lienu.

3.2.9. Bknap aBTOpOB

B paHHOM pasgene HeobxoouMO ykasaTb BKNag Kaxkgoro aBtopa B paboTy Hag ctatben. Bknag B paboTy Hag
cTaTben — 3TO UHTENNEKTyanbHOe BroXeHne, 6e3 KoToporo YacTte paboTsbl nnu pabota B Lenom He morna 6biTb 3a-
BepLUeHa unu ctatbs HanvcaHa. B cootBeTcTBUM € pekomeHgaumnsmm MexagyHapogHoro Komuteta Pegaktopos Me-
ONUMHCKMX YKypHarnoB aBTopamu ctatbl MOryT ObiTb NMuUa, Yen Bkrazg B paboTy OCHOBaH Ha criefytoLwmnx KpUTepusx:

— CYLLIECTBEHHbIN BKMag B KOHUEMUMIO Unu amsanH pabotbl; cbop, aHanu3 unvm uHTepnpeTtaums pesynsratoB pa-
00oThI;

— HanucaHue TekcTa U/MnNn KPUTUYECKNN NEPECMOTP Er0 CoaepPXKaHus;

— YTBEPXXAEHME OKOHYATENBHOIO BapMaHTa cTaTby Ansa nyonukaumu;

— corfnacue HeCT! OTBETCTBEHHOCThL 3a BCE acnekTbl paboThl, HaANexallee n3y4yeHne n peLleHne BonpocoB, CBs-
3aHHbIX C JOCTOBEPHOCTLIO AAHHbIX UMW LEENOCTHOCTbIO BCEX YacTeN CcTaTby.

3.2.10. KOHNUKT MHTepecoB

B naHHOM pasgene Heobxoaumo ykasaTtb Nobble PUHAHCOBbLIE B3AUMOOTHOLLEHWS, KOTOPbIE CMOCOOHbBI NPUBECTU
K KOH(PrIMKTY MHTEPECOB B CBA3U C NPEACTABEHHbIM B pyKOnNucu matepuanom. Ecnm koHdnnkTa nHTepecoB HeT, TO
nuwetcs: « KOHNUKT MHTEPECOB HE 3asBMEHY.

Heobxooumo Takke ykasaTb MCTOYHMKM DUHaHCUpPOBaHWst paboTbl. OCHOBHblE WCTOYHWKM (DUHAHCUPOBAHUS
OOIMKHbI ObITb YKa3aHbl B 3arofloBke cTaTbl B BUAE opraHm3auun-paboTogarenei B OTHOLLEHMM aBTOPOB pykonucu. B
TEeKCTe e Heobxo4MMO yKkasaTb TN (PMHaAHCMpOBaHUsA opraHusauvamu-pabotogarenamm (HUP u gp.), a Takke npwm
Heobxo4MMOCTY NPEAOCTaBUTb MHGpOPMAaLMSt O AOMOSNTHUTENbHbBIX UCTOYHMKAX: COHCOPCKas NOAAEPXKKA (rpaHTbl pas-
NNYHBIX POHAOB, KOMMEPYECKME CMOHCOPbI).
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B naHHOM pasgene Takke ykasblBaeTCsl, €Crv 3TO NPUMEHNMO, KOMMEpPYeCcKasi 3aMHTEPECOBAHHOCTb OTAENbHbIX
PU3NYECKNX N/Mnn PUSUYECKMX nuL B pesynbsratax paboTbl, HanmMune B pyKonucu onncaHnini o6bekToB NaTEHTHOIO
unu noboro gpyroro Buaa npae (KPOMe aBTOPCKOrO).

MogpobHee 0 NoHATUN «KOHMNUKT MHTEPECOBY» YnTanTe B EgMHbIX TpeboBaHui K pykonucam MexayHapogHoro
Komuteta PegaktopoB MeguuunHckux XXypHanos (ICMJE).

3.2.11. bnarogapHocTK

[aHHbIn pasgen He ABnAeTcsa 06a3aTenbHbIM, HO €r0 HanMyne xenarenbHo, eCrnv 3TO0 NPUMEHMMO.

Bce yyacTHukn, He oTBevaloLLme KpUTepusM aBTopCTBa, AOMKHbl ObiTb NepevncneHbl B pasgene «bnarogapHo-
cTu». B kavecTBe npvmepoB Tex, KOMy cneayeT BblpaxaTb 6narogapHOCTb, MOXHO NPMBECTM ML, OCYLLECTBASIOLLMX
TEeXHWYECKYI0 MOAOEPXKKY, MOMOLLHNKOB B HAMMCaHWy cTaTbu UM PYKOBOAUTENS nogpasgeneHuns, obecneymBaroLlero
o6yt nopgaepxky. Heobxogumo Takke BblpakaTb MPU3HATENBHOCTb 32 (PUHAHCOBYIO M MaTepuarnbHY NOSOEPXKKY.
Mpynnbl vy, yyacTBoBaBLUMX B paboTe, HO Ybe yvacTue He OTBEeYaeT KpUTepusiM aBTOpCTBa, MOryT ObiTb nepevmc-
NeHbl Kak: «KIMUHUYeCcKMe UCcCnefoBaTenmy» UM «y4acTHUKM uccrefoBaHusy. Ux dyHKums gomkHa OblTe onucaHa,
Hanpumep: «y4acTBOBanM Kak Hay4Hble KOHCYNLTAHTbI», «KPUTUYECKN OLLEHUBANWN LENU UCCeqoBaHns», «cobupanu
AaHHbIe» UMW «NPUHUMANN y4actTue B fieYeHM NaumMeHTOB, BKIIOYEHHbIX B UCCeAoBaHMe». Tak Kak yntatenu moryT
hopmumpoBaTb COGCTBEHHOE MHEHME Ha OCHOBAHMU NpeacTaBneHHbIX JaHHbIX U BbIBOAOB, 3TU NLA AOMMKHbI AaBaTb
NMUCbMEHHOE pa3peLleHne Ha To, YTOObI ObITb YNOMSIHYTBIMW B 3TOM pa3gene (o6bem He 6onee 100 cnos).

3.2.12. Nlutepartypa

Pepakuuns He orpaHMyYnMBaeT aBTOPOB B KONMMYECTBE UCMOMb3yEMbIX NMUTEPATYPHBIX NCTOYHMKOB, HO NMPOCUT aBTO-
POB PaYUTENbHO OTHOCUTBLCH K (PMHAHCOBBLIM U BPEMEHHBLIM pecypcamM pefakuum U BHOCUTb TONbKO Heobxoaumble
ccbinkn. CChbINKM Ha NUTepaTypHble UCTOYHUKM OOMMKHbI OblTb 0603Ha4YeHbl apabckummn uudgpamm 1 ykasbiBaTbCs B
TEKCTe PyKOMUCK B KBaApaTHbIX CKOOKax.

MpucTaTenHbii Gubnuorpadunyeckmii CnMcoK AormkeH ObiTb NpuBedeH B andaBUTHOM MOpsiAke U opopmIieH B
cootBeTcTBUM ¢ TOCT 7.1-2003 «Bubnunorpadunyeckas sanncb. bubnuorpadpudeckoe onncaxHme. Obwme TpeboBaHus
1 nNpaBuna cocTaBneHus». Bce MCTOYHMKN NpuBOAATCS HYMEPOBAHHbBIM NMOCNEAOBATENbHO CMMCKOM, NEPEYNCTIAIOTCS
no andasuTy — CHa4Yana UCTOYHUKN Ha KUpUNnuue, 3aTteM Ha naTuHuue. VICTOYHMKM NPUBOASTCA Ha sA3bIKe opurnHana.
Mpn obopmneHnn HazBaHU MHONA3bIYHBIX PabOT COXpaHAETCS pacCTaHOBKA 3arnaBHbIX M CTPOYHbIX OYKB.

3.2.13. TpaHcnuTepauus

lMpun cocTaBneHun cnucka GudnmMorpadPUIECKMx CCbINTOK PyCCKOA3bIYHbIE MCTOYHMKU HEODXOAMMO TpaHCIUTEepU-
poBaTb, @ UHOCTPaHHbIE UCTOYHUKM NMPUBECTU B COOTBETCTBUE TpeboBaHMAM TpaHcnuTepauun. Bce TpaHcnutepupo-
BaHHblE UCTOYHUKM OAOTCH HYMEpPOBaHHbIM MocrefoBaTenbHO CMMCKOM, B COOTBETCTBMMU C MOCNeA0BaTENbHOCTbIO
WNCTOYHMKOB 13 cnucka «JluTepartypa.

[nsa nony4eHns TpaHCNMTEPUPOBAHHOIO CNMCKa NUTepaTypbl MOXHO BOCMOMbL30BaTbCS NPOrpaMMon TpaHcnuTe-
pauumn pycckoro TekcTa B NnatuMHuLy Ha cante http://translit.ru

3.2.14. N'pacbmuyeckun maTtepuan

O6bem rpaduyeckoro marepuana — MUHMManbHO HeobxoguMmbln. Ecnn pucyHkn Obinv onyGnuKoBaHbl paHee,
HeobXoaMMO yKasaTb OpUIrMHANbHbLIN UCTOMHUK U NPEACTaBUTb MMCbMEHHOE pa3peLleHne Ha NX BOCNPOM3BEAEHME OT
aepxxartens npasa Ha nyonukauuto. PaspelueHne TpebyeTca He3aBNCUMO OT aBTOPCTBA UK U3[aTens, 3a UCKITHYEHM-
€M JOKYMEHTOB, HE OXPaHSIOLLNXCA aBTOPCKUM NPaBOM.

PucyHkn n cxembl B 3NeKTPOHHOM Buae Heobxoammo npencraBsuTb ¢ pacwmnpennem JPEG, GIF nnu PNG (pas-
peweHne 300 dpi). PUCyHKM MOXHO NpeacTaBnsATh B pa3fIMYHbIX LBETOBbLIX BapMaHTax: YepHO-0enbI, OTTEHKUN ce-
poro, uBeTHble. LIBeTHble pucyHkn OyaoyT npeactaBneHbl B LBETHOM WUCMOMHEHWUU TOMbKO B 3NIEKTPOHHOW Bepcuu
XypHarna, B ne4yaTHOW Bepcuu XypHana oHu 6yayT nybnmkoBaTbcsa B oTTeHkax ceporo. MukpodoTtorpadun gomnx-
Hbl UMETb METKU BHYTPEHHero macwtaba. CumBonbl, CTpenku unu BykBbl, CNOMNb3yeMble Ha MUKpodoTorpadusx,
OOJMKHbI OblTb KOHTPACTHBIMWU MO CpaBHEeHUO ¢ poHOM. Ecnu mncnonbaytotca doTorpacdmm nogen, To 3TU Nogu
nnbo He JOMKHbl ObITb Y3HaBaeMbIMU, MO0 K TaKMM POTO AOSIKHO ObITb MPUOXEHO MMCbMEHHOE paspeLleHne Ha
nx nyénukauuio. MiameHeHne cdopmaTa pUCYHKOB (BbICOKOE paspelleHne U T. 4.) NpeaBapuTenbHO COornacyeTcs ¢
pepakuunen. Pegakunsa octaBnsieT 3a cob0l NpaBo 0TKa3aTb B pa3MeLLeHnn B TEKCTE CTaTbM PUCYHKOB HECTaAHOAPT-
HOro KayecTBa.

PucyHkun gomkHbl 66ITb MPOHYMEPOBaHLI MOCNEA0BATENbHO B COOTBETCTBUM C MOPSAKOM, B KOTOPOM OHU BNEpPBbIE
yrnoMuHatoTcs B TekcTe. NogrotaBnmBatoTca NOAPUCYHOYHbBIE NOAMMCK B NOPSIAKE HYMepaLMm PUCYHKOB.

3.2.15. Tabnuubl

Tabnuupbl JOMKHBI MMETb 3arofloBOK M YEeTKO 0003Ha4YeHHble rpadbl, yaoOHble ansa yteHua. WpudTt ana tekcra
Tabnuy gomkeH 6bITb Times New Roman, kernb He MmeHee 10pt. Kaxxgasa tabnuua nevaTtaetcsa vyepes 1 nHTepsan.
doTo TAabnULUbl He NPUHMMAIOTCA.

182



TpeboBaHuA

HymepyiiTe Tabnuubl nocrnenoBaTenbHO, B MOPSiAKE MX NEPBOTO YNOMUHAHMS B TeKCTe. [laiTe KpaTkoe HasBaHue
Kaxxgon u3 Hux. Kaxapbli ctonbel B Tabnvue OoMmKeH UMeTb KOPOTKUIA 3arofoBok (MOXKHO Mcronb3oBaTh abbpeBua-
Typbl). Bce pasbsicHeHus crieayeT nomellaTtb B MpUMeYaHusX (CHOCcKax), a He B HasBaHWM Tabnuubl. YkaxnuTte, kakve
cTaTUCTMYECKME Mepbl NCMOMNb30BanuUCh AMA OTPaXXeHUs BapnabenbHOCTM AaHHbIX, HanpumMep cTaHaapTHOE OTKINOoHe-
HVe unu ownbka cpenHen. Ybeanutech, YTo kaxaas Tabnuua yrnoMmsiHyTa B TeKcTe.

3.2.16. EAMHMUbI U3MepeHunst U cokpalieHus

N3mepeHus npuogstcs no cucteme CU u wkane Llenbcns. CokpalleHns oTaenbHbIX CIoB, TEPMUHOB, Kpome 06-
LLENPUHATLIX, HEe AonyckatoTcs. Bce BBogMMble coKpalleHns paclundgpoBbIBaOTCS NOMIHOCTLIO NPY MEPBOM yKaszaHuK
B TEKCTE CTaTbMW C NOCreayLlmnM ykasaHMeMm cokpalleHus B ckobkax. He cnegyet ncnonb3oBate abbpeBuatypbl B
Ha3BaHWUW CTaTbX U B aHHOTaLN,
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