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Abstract. Sarcopenia is a geriatric disorder characterised by progressive loss of skeletal muscle mass and
deterioration of muscle function. It is a growing, often underdiagnosed health problem. Its prevalence in the
elderly population is highly variable, ranging from 5% to 50% depending on gender, age, underlying conditions,
and diagnostic criteria. Sarcopenia is diagnosed by the presence of low muscle mass combined with low muscle
strength or low physical performance. There is no uniform approach to treatment or assessment, further
complicating the diagnosis of sarcopenia. Treatment options for sarcopenia include non-pharmacological
and pharmacological approaches. Non-pharmacological approaches include strength training and adequate
nutrition. Of these two approaches, strength training is the standard non-pharmacological treatment for
sarcopenia, supported by significant positive results. Certain dietary approaches, such as adequate protein
intake, vitamin D, antioxidants, and long-chain polyunsaturated fatty acids, have also shown positive effects in
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combating sarcopenia. The U.S. Food and Drug Administration (FDA) has not approved any specific medications
for the treatment of sarcopenia. Future research should focus on the biological mechanisms of sarcopenia
and improved diagnostic approaches, such as biomarkers for early detection the development of consistently
effective treatments, and the creation of sensitive indicators for predicting treatment response
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Introduction

Ageing is commonly understood as a progressive de-
cline in body functions in old age. It is characterised by
an indistinct onset and extremely variable development
in different people. As in all known examples of human
culture, the inevitable end of life has become a strong
incentive to seek measures to delay it. Although signifi-
cant progress has been made in increasing the average
life expectancy, rejuvenation (or the preservation of
youth) is still more of a concept than a reality [1-3].

The increase in life expectancy among those con-
sidered to be long-lived is not as impressive as the in-
crease in life expectancy among those who previously
died at a younger age. This achievement has been made
possible due to improvements in living conditions, and
the prevention and control of major health threats of
the past, such as malnutrition and infectious diseases.
In all post-industrial countries, and now in developing
countries, this has led to a dramatic change in the age
composition of the population [3]. Thus, the focus has
shifted from life expectancy to healthy life expectancy to
extend the years during which older people can remain
independent, participate in society and contribute to it,
instead of experiencing deterioration in their quality of
life and consuming resources due to poor health.

To address these challenges, the World Health Or-
ganization (WHO) recently classified age-related disor-
ders as diseases [2], which is intended to pave the way
for the development of rational measures to slow down
or even stop age-related deterioration of health. Among
these conditions, sarcopenia stands out, which is charac-
terised by a progressive decrease in skeletal muscle mass
and strength. Although it has traditionally been associ-
ated with old age, recent evidence suggests that it can
develop as early as middle age, before the age of 60 [3].

In an ageing population, sarcopenia has become a
significant muscle disorder characterised by progres-
sive loss of muscle mass, strength, and function. Chron-
ic inflammation, oxidative stress, and mitochondrial
dysfunction contribute to the development of sarcope-
nia and help explain its association with concomitant
diseases such as type 2 diabetes mellitus, obesity, and
neurodegenerative diseases [4]. Sarcopenia is believed
to involve several pathophysiological processes such as
denervation, mitochondrial dysfunction, inflammatory
and hormonal changes, which can lead to adverse health
effects, including falls, functional decline, weakness, and
mortality due to decreased muscle mass [5]. This review
focuses on the problem of sarcopenia, that is, a decrease
in muscle function and mass, a characteristic feature of

the phenotype of an ageing person. The authors chose
sarcopenia because it is not an inevitable process that
also occurs in healthy ageing people, but is accelerated
by concomitant diseases, hospitalisation, and a seden-
tary lifestyle. The purpose of the study was to present
data in the elderly, its epidemiology, pathophysiological
mechanisms, prevention and treatment methods.

Materials and Methods

The literature search strategy began with compiling
a list of key search terms: elderly, sarcopenia, muscle
mass, frailty, and related keywords for relevant papers
in English. Searches were conducted in PubMed, Web
of Science, and Scopus databases, and manual search-
es for studies published from January 2015 to Decem-
ber 2024. A separate search for additional literature
was conducted using Google. After a standardised as-
sessment, this review included only studies that ac-
curately identified sarcopenia in the elderly. From the
entire list, 20 to 50 sources were selected for writing
the review, which reported sarcopenia in people aged
65 years and older.

General information

Sarcopenia comes from the Greek words “sarx” (flesh,
body) and “penia” (loss, poverty), literally meaning
“loss of muscle mass”, and describes age-related pro-
gressive loss of muscle mass and strength. The term
“sarcopenia” was first coined by I.H. Rosenberg in 1989
to describe the age-related decrease in skeletal muscle
mass and strength [4]. In 2000, In 2000, the WHO high-
lighted sarcopenia as a serious threat to independence
and a risk factor for multiple diseases associated with
old age, and drew attention to it, since it can be correct-
ed through rational lifestyle changes. Sarcopenia is a
disease with the ICD-10-CM (M62.84) code. Later, sar-
copenia became the cornerstone of the clinical concept
of “fragility”, introduced to define the vulnerability of
older people more broadly [1].

Sarcopenia is characterised by a progressive de-
crease in skeletal muscle mass and strength. Despite
the fact that previously this pathology was mainly con-
sidered as characteristic of the elderly, contemporary
studies indicate the possibility of its development be-
fore the age of 60 [3]. Common concomitant diseases
associated with a higher prevalence of sarcopenia in-
clude diabetes mellitus (DM), cardiovascular diseas-
es (CVD), heart failure (HF), cognitive decline (CD),
and Alzheimer’s disease (AD). Lifestyle factors such as
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physical activity, sleep patterns, and nutritional status
also play an important role. In addition, environmental
factors such as the continent or country of residence,
differences between urban and rural areas, and living
conditions (such as in a community or in institutions)
may further contribute to the variability in prevalence.
Sarcopenia contributes to adverse outcomes in the el-
derly, including functional decline, increased need for
care, and mortality. Many of these related risk factors
represent modifiable targets for intervention, provid-
ing opportunities to reduce disease burden and im-
prove patient outcomes [2].

Epidemiology of sarcopenia

Theoretically, the prevalence of sarcopenia on different
continents depends on various factors, including eth-
nicity, level of physical activity, eating habits, economic
status, and the prevalence of certain diseases [1]. In ad-
dition, regional differences in the choice of diagnostic
criteria may contribute to discrepancies in reported
prevalence rates in the literature.

The second largest number of studies on the preva-
lence of sarcopenia have been conducted in Europe [6].
In these studies, the reported prevalence ranged from
1% (95% confidence interval (CI): 1%, updated crite-
ria of the European Working Group on Sarcopenia in
Older People (EWGSOP2)) to 33% (data from only one
study, criteria of the Asian Working Group on Sarcope-
nia (AWGS2014)). Although the combined prevalence
based on EWGSOP?2 criteria is low at 1%, this estimate
is based on only two studies. In contrast, the prevalence
based on the AWGS2014 criteria is high at 33%, but it
is based on data from only one study. Therefore, these
extreme values require further research to determine if
they accurately reflect the true prevalence. In European
studies, three diagnostic criteria are most often used:
the first EWGSOP1 diagnostic criteria (prevalence 22%,
95% Cl: 19-26%), the definition of muscle mass (prev-
alence 29%, 95% CI: 22-37%), and the criteria of the
Foundation of the National Institutes of Health (FNIH)
(prevalence 11%, 95% CI: 5-17%).

Asia has the largest number of studies reporting
the prevalence of sarcopenia [6], with prevalence es-
timates ranging from 9% (data from only one study,
EWGSOP2 criteria) to 27% (95% CI: 20-33%, defined
by muscle mass). Unlike in Europe, most Asian studies
use the AWGS2014 criteria (prevalence 15%, 95% CI:
12-17%), followed by the definition of muscle mass
(prevalence 27%, 95% CI: 20-33%), EWGSOP1 criteria
(prevalence 21%, 95% Cl: 14-29%) and FNIH criteria
(prevalence 10%, 95% CI: 7-12%). Since there is a lot
of data from Asia and Europe, a comparison was made
between the two regions according to criteria that were
used in at least five studies. The results showed that
the cumulative prevalence is similar between Asia and
Europe when applying the same diagnostic criteria.
Comparative prevalence rates for each criterion are as

follows: EWGSOP1: 22% (Europe) vs. 21% (Asia);
FNIH: 11% (Europe) vs. 10% (Asia); and definitions of
muscle mass: 29% (Europe) vs. 27% (Asia). The World
Health Organisation states that 50 million people suf-
fer from sarcopenia, and predicts that this number will
reach 200 million over the next 40 years [2].

The prevalence of sarcopenia in the Kyrgyz Repub-
lic has not yet been studied. However, active steps are
being taken to investigate the prevalence of major ger-
iatric syndromes, including falling syndrome in wards
of a social inpatient facility that used to be called a resi-
dential care home for the elderly [7,8]. The study deter-
mined the geriatric status of 206 patients in these fa-
cilities. Symptoms of senile asthenia of varying degrees
were found in 95.6 + 1.4% of patients (n=197), and in
the remaining 4.4 + 1.4% of the subjects (n=9), asthe-
nia was not detected. Impaired general motor activity
was observed in 41 (74.50 £ 5.77%) patients. Howev-
er, violations of stability parameters were more pro-
nounced, which were detected in 51 (92.70 + 8.13%),
and walking parameters in 48 (87.30 + 6.82%) patients.
The study of the prevalence of sarcopenia in patients
aged 65 and older has already begun in the country and
certain research materials have been collected, which
will be published soon.

Pathophysiological mechanisms of sarcopenia
Since sarcopenia is inherently an age-related con-
dition, understanding how ageing alters muscle ho-
meostasis is essential to elucidate its mechanisms.
Ageing acts as the biological background on which
these structural and metabolic changes occur. Aging
disrupts the balance between anabolic and catabolic
pathways, leading to structural changes such as a de-
crease in the size and number of type 2 fibres, an in-
crease in fat infiltration, and a decrease in the number
of satellite cells responsible for replacing and repair-
ing damaged muscle fibres [1]. This decrease is con-
ditioned by changes in systemic signalling pathways,
including transforming growth factor beta (TGF-f)
and myogenin, which regulate the differentiation and
activation of satellite cells. Other factors contributing
to these changes include neuromuscular junction dys-
function, loss of motor units, chronic inflammation,
and insulin resistance [3].

Sarcopenia also directly reduces the quality of life,
as it is closely associated with chronic diseases such
as type 2 diabetes mellitus (T2DM) and obesity. Most
of the population is at risk of developing sarcopenia
at some point in their lives [4]. Patients who may de-
velop sarcopenia include the elderly, people who are
underweight, and people with other chronic diseases.
Moreover, people with T2DM are more susceptible to
this disease, as it can worsen metabolic disorders and
reduce the effectiveness of treatment [5]. Sarcopenia
develops for various reasons and can be characterised
as primary or secondary. Primary sarcopenia is mainly

— 170

Eurasian Health Journal. Vol. 17, No. 4



Sherieva et al.

associated with age, whereas secondary sarcopenia is
influenced by risk factors associated with muscle loss,
such as sarcopenic obesity, cancer, malnutrition, and
rheumatic diseases [6]. It is also important to empha-
sise the risk factors of primary sarcopenia as factors
contributing to the development of secondary sarco-
penia, since a sedentary lifestyle and physical inactivity
are triggers of this condition, even at an early age [9].

These cumulative factors show that ageing not only
causes sarcopenia, but also contributes to a broader
systemic deterioration affecting various physiological
systems beyond skeletal muscles. This connection es-
tablishes a biological continuum between muscle age-
ing and broader degenerative processes. Thus, it has
been observed that hormonal changes associated with
ageing cause loss of muscle mass, while androgens play
a crucial role in maintaining cellular metabolic activity
by suppressing catabolic processes and exerting an an-
ti-inflammatory effect on peripheral tissues [10]. Con-
sequently, low testosterone levels are associated with
the pathophysiology and progression of age-related
diseases such as sarcopenia, which makes hormone re-
placement therapy one of the main treatments for vari-
ous pathologies [11].

Increasing evidence suggests that the mechanisms
leading to muscle atrophy in sarcopenia, such as
chronic inflammation, mitochondrial dysfunction, and
hormonal imbalance, are also involved in neurodegen-
erative processes. Thus, the muscle-brain axis has be-
come a critically important area in gerontology, link-
ing functional decline with cognitive decline. On the
other hand, it is known that ageing is still a crucial fac-
tor in the development of dementia, which is directly
related to disability and mortality [12]. Other factors,
such as genetic, socio-economic, and environmen-
tal factors, and physical activity and a balanced diet,
are key determinants of cognitive impairment [1,13].
Gerontology offers molecular explanations for the

pathophysiology of sarcopenia, senile infirmity, and
cognitive decline, covering several age-related pro-
cesses. Research shows that muscle mass can serve as
a regulated biomarker in the prevention of dementia.
In other words, neurodegenerative changes tend to
occur with age and are associated with progressive
and widespread skeletal muscle loss known as sarco-
penia [14]. Parkinson’s disease (PD), a motor disorder
characterised by the death of dopaminergic neurons,
has also been shown to be a change associated with
impaired muscle function [15]. Thus, studies have
shown the prevalence of sarcopenia in more than 50%
of PD patients, which is associated with more severe
progression, greater motor insufficiency and a high
incidence of falls, and also affects non-motor symp-
toms [16]. Sarcopenia and neurodegenerative diseas-
es are a serious socio-economic problem, leading to
high health care costs, loss of functional independence
and decreased labour productivity, which significantly
impairs the quality of life. They overload public health
systems, exacerbating social inequality.

Diagnosis and assessment

According to the existing definition and classification
criteria established by the European Working Group
on Sarcopenia in Older People, sarcopenia cannot be
assessed using a single parameter. A comprehensive
assessment of sarcopenia based on three key parame-
ters - muscle mass, muscle strength, and muscle func-
tion - requires a structured assessment process using
appropriate technological tools. As shown in Table 1, the
presence of low muscle strength indicates a potential
risk of sarcopenia. Sarcopenia can be diagnosed when
low muscle strength is accompanied by a decrease in
muscle mass or quality. Severe sarcopenia is confirmed
in the presence of all three factors: decreased muscle
strength, decreased muscle mass or quality, and func-
tional disorders [9].

Table 1. Diagnostic criteria for sarcopenia according to EWGSOP2

Criteria met Probable sarcopenia Confirmed sarcopenia Severe sarcopenia
Low muscle strength Yes Yes Yes
Low muscle mass or low No Yes Yes
muscle quality
Skeletal muscle dysfunction No No Yes

Source: systematised by the authors

Assessment of the mass and quality of skeletal
muscles. R.N. Baumgartner et al. [10] proposed es-
timating the mass of skeletal muscles by dividing the
mass of skeletal muscles of the extremities by the
square of height (kg/m?). According to this criteri-
on, sarcopenia is considered diagnosed if the value
is lower than 7.26 kg/m? in men and 5.45 kg/m? in
women. Specialised methods are required to meas-
ure skeletal muscle mass, including dual-energy X-ray

absorptiometry (DXA), bioimpedance analysis (BIA),
computed tomography (CT), and magnetic resonance
imaging (MRI) [11]. Among these methods, BIA is the
most common due to its convenience and cost-effec-
tiveness. Although DXA, CT, and MRI provide more ac-
curate assessments, they are associated with higher
costs and limited availability, making them less widely
applicable in routine examinations. A comparison of
these methods is presented in Table 2.
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Table 2. Comparative analysis of technologies for assessing skeletal muscle mass and qualit

Technologies

Advantages

Limitations

Dual-energy X-ray absorptiometry

Evaluates the composition of the entire
body and its individual segments.
High reproducibility and accuracy.

Non-invasive and safe method

High cost.
Non-portable.
Does not allow estimating the
intramuscular fat content

Bioelectric impedance analysis

Inexpensive.
Portable and convenient to use.
Provides fast measurement

Lower accuracy.
Depends on many factors (hydration
level, posture, etc.)

Computer
tomography

Standard for quantifying muscle mass.
Determines the amount of
intramuscular fat

Irradiation.
Complicated operation.
High cost of equipment

Magnetic resonance imaging

High accuracy of muscle quality
analysis.
Ability to visualise the entire body

Extremely high cost.
Long service life.
Limited availability

Source: created by the authors

Assessment of skeletal muscle strength. Grip
strength is a fundamental indicator for assessing mus-
cle function and overall physical performance, espe-
cially in the elderly. It can be measured using a manual
dynamometer. A recent review study by R. Vaishya et
al. [12] showed that grip strength thresholds tend to be
lower in Asians, women, people with low levels of edu-
cation, and sedentary populations. Low grip strength is
associated with an increased risk of various diseases,
including type 2 diabetes mellitus, cardiovascular dis-
ease, stroke, chronic kidney disease, liver disease, cer-
tain cancers, sarcopenia, and bone fractures. In addition,
decreased grip strength correlates with higher rates
of hospitalisation, poorer nutrition, increased overall
mortality, and poorer quality of life. However, there is
no generally accepted threshold value for determining
low grip strength. The European Society for Clinical Nu-
trition and Metabolism (ESPEN) initially set diagnostic
thresholds for sarcopenia at <30 kg for men and <20 kg
for women, based on skeletal muscle mass and func-
tion [13]. Recently, these thresholds have been revised
and set at <27 kg for men and < 16 kg for women [17].

Evaluation of skeletal muscle function. Skeletal
muscle function can be assessed using a short battery
of physical performance tests (SPPB), which includes
tests for standing up from a sitting position, balance
and walking, enabling indirect assessment of the level
of physical activity using a scoring system. Studies of
haemodialysis patients have shown that SPPB is a val-
uable risk stratification tool, as lower SPPB scores are
significantly associated with higher overall mortality,
general hospitalisation, and risk of hospitalisation re-
lated to cardiovascular diseases [18]. A systematic re-
view conducted by S. Bhasin et al. [19], analysing 13
official statements on the assessment of sarcopenia,
showed that both absolute grip strength and relative
grip strength adjusted for weight are key indicators of
decreased muscle activity. In elderly people living in
the community, decreased grip strength and gait speed
independently predict falls, self-reported activity lim-
itations, hip fractures, and mortality. Walking speed

< 0.8 m/s in a four-metre walking test was proposed
as a criterion for impaired muscle function [20]. The
Four-Metre Walking Test (4MWT) is a globally accept-
ed standardised walking speed assessment for assess-
ing lower limb muscle function, officially approved by
EWGSOP2. Participants walk at their usual pace along
a straight 4-metre track, with the countdown starting
after the first step to eliminate any acceleration effects.
According to this consensus guideline, a walking speed
of less than 0.8 m/s serves as a diagnostic criterion for
sarcopenic skeletal muscle dysfunction [9].

Prevention and treatment of sarcopenia
The study by S. Cacciatore et al. [21] showed that both
dietary supplements and physical exercise play a sig-
nificant role in the prevention and improvement of sar-
copenia. Strength training combined with dietary sup-
plements can effectively improve physical function and
increase skeletal muscle strength in people with sarco-
penia. It is important to note that these methods are not
only effective, but also economically beneficial and prac-
tical, which makes them suitable for clinical use [22].
The possibility of including physical exercise and
dietary interventions in daily life is well document-
ed [23]. Physical exercises, especially strength training,
are a simple and affordable type of intervention with
minimal logistical requirements, which allows it to be
adapted to the needs of different patients. This form of
exercise requires minimal equipment and can be per-
formed at home or in community centres, making it eas-
ily accessible to the elderly [24]. Dietary supplements,
especially the intake of essential amino acids and 3-hy-
droxy-B-methylbutyrate (HMB), can also be easily incor-
porated into the daily diet. These interventions are not
only easy to apply, but also highly effective, which en-
sures long-term compliance, which is crucial for main-
taining muscle mass and function in the elderly [14].
The combination of exercise and dietary supple-
ments has demonstrated a synergistic effect: the study
by M. Yamada et al. [25] showed that such a combined
intervention provides better results in improving the
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condition of sarcopenia than any of the approaches
individually. In addition, these interventions can sig-
nificantly reduce the long-term burden on healthcare
systems, delaying the onset of disability and improv-
ing the overall health of older people, allowing them
to maintain greater independence and quality of life as
they age [15].

Strength training is widely recognised as the
most effective method of increasing muscle mass and
strength in the elderly [26]. The study by S. Toselli et
al. [16] revealed that high-intensity strength training
is more effective than moderate or low-intensity train-
ing in increasing skeletal muscle strength in the elderly.
However, the research by R. Nilwik et al. [27] showed
that the decrease in muscle mass associated with sarco-
peniais primarily due to atrophy of type 2 muscle fibres.
C. Lim et al. [28] found that moderate- to low-intensity
workouts slow down type 2 muscle fibre atrophy, and
increase mitochondrial protein expression and remod-
elling, thereby improving skeletal muscle metabolism.

Although numerous studies have confirmed the
effectiveness and mechanisms of strength training in
the fight against sarcopenia, there is no standardised
threshold value for the intensity of strength training.
Determining the optimal parameters of strength train-
ing remains a key area of future research in the field
of sarcopenia prevention. Aerobic exercises such as
jogging and swimming have also proven effective in
the prevention and treatment of sarcopenia. Although
aerobic exercise does not significantly increase muscle
mass, it improves mitochondrial function, promotes
protein synthesis, reduces inflammation and oxidative
stress [29], which together enhances muscle protein
synthesis. Combining aerobic exercise and strength
training has been shown to improve body composi-
tion, strength, and skeletal muscle function. Although
the research results of this combined approach are
not always consistent, it is potentially useful for peo-
ple with sarcopenia [30]. PT. Wen et al. [31] found that
various types of exercises contribute to improving mus-
cle strength. Therefore, it is recommended for the el-
derly to engage in intensive strength training in small
amounts in combination with aerobic training. This ap-
proach stimulates type 2 muscle fibres in response to
exercise and increases the density of mitochondria in
skeletal muscles, thereby slowing the decline in muscle
mass and preventing sarcopenia.

Nutrition intervention

Insufficient intake of nutrients is considered a po-
tential factor contributing to the development of sar-
copenia [32]. Research on nutrients associated with
sarcopenia has mainly focused on proteins, vitamins,
antioxidants, and long-chain polyunsaturated fatty ac-
ids [33]. Both EWGSOP and the International Working
Group on Sarcopenia (IWGS) recommend supplemen-
tation of essential amino acids, in particular, leucine

and its natural metabolite (-hydroxy-p-methylbu-
tyrate (HMB), to enhance protein anabolism in skeletal
muscles [34]. Vitamins also play a role in the preven-
tion and treatment of sarcopenia. Studies show that
vitamin D deficiency in the elderly is associated with
impaired skeletal muscle function in the lower extrem-
ities. The level of vitamin D in blood serum negatively
correlates with the proinflammatory cytokine IL-6 [33].
Vitamin B1 deficiency can lead to motor and sensory
impairments, skeletal muscle atrophy, coordination
disorders, and lower limb dysfunction, leading to gait
disorders [35]. Vitamins C and E have antioxidant prop-
erties that neutralise free radicals and reduce skeletal
muscle damage caused by oxidative stress. Severe vita-
min C deficiency is associated with fatigue and weak-
ness [35]. In addition to its antioxidant effect, vitamin E
promotes protein synthesis, improves blood supply and
delivery of nutrients to skeletal muscles, and improves
the quality of muscle tissue [36].

Minerals are also essential for the prevention
and treatment of sarcopenia, especially potassium,
magnesium, selenium, calcium, and zinc [37]. Potas-
sium ions help maintain the excitability of neurons
and skeletal muscles, and their severe deficiency can
lead to muscle weakness. Zinc, which is mainly stored
in skeletal muscles, is necessary for normal metab-
olism and muscle function, participates in immune
reactions, and plays a role in slowing down oxidative
processes by neutralising free radicals. Magnesium
helps relax skeletal muscles, improves their function,
and participates in the synthesis of protein and aden-
osine triphosphate (ATP). It also reduces the effects
of chronic inflammation on the body. Selenium, cop-
per, manganese, and iron are components of metal-
loenzymes that neutralise endogenous free radicals
formed during ageing. Manganese is necessary for
protein and nucleic acid synthesis, and its deficiency
can lead to malformations of skeletal muscles [35]. For
the elderly, increasing the intake of high-quality pro-
tein, vitamin D, polyunsaturated fatty acids, and oth-
er macro- and micronutrients should be considered
as part of a comprehensive strategy for the preven-
tion and treatment of sarcopenia. Combining proper
nutrition with strength training and aerobic exercise
can not only increase skeletal muscle mass, but also
reduce inflammation-induced muscle breakdown, im-
prove muscle function, and effectively slow the onset
and progression of sarcopenia [38]. However, current
research on the combined effects of nutrition and ex-
ercise on sarcopenia remains controversial [39].

Conclusions
In the context of an ageing population, research into
sarcopenia, which significantly affects the quality of life
of older people, is becoming increasingly important to
society. However, there is still no consensus on the exact
age of onset of the disease, pathogenesis, assessment
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methods, or diagnostic criteria for sarcopenia. Existing
studies in Kyrgyzstan do not contain assessment stand-
ards specifically adapted to the physical characteristics
of the Kyrgyz population.

This review provided a systematic review of sar-
copenia research, which will serve as a guideline for
the development of clinical strategies for exercise and
dietary intervention. Future research should focus on
integrating national physical fitness monitoring data
with the current consensus in sarcopenia research to
establish assessment standards suitable for the popula-
tion. Further studies should determine the age of onset

define thresholds for diagnostic parameters to refine the
assessment of sarcopenia and intervention strategies.
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KapbinbiKk ME3rMnMHAErM CapKoneHMs: 3NMaAeMMonorms,
naToPpmU3IMOoNorUsa XxaHa anabiH anyy XXaHa AapbiyiIiOOHYH
»aHb! bikmanaps! (apa6uarrapra cepen)
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AHHOoTauma. CapkomeHUs — OyJ CKeJieT OYJIYYH MacCachlHbIH IMPOTPECCUBJYY >KOTOJIYIIY 3KaHa OyJ4YyH
OYHKIMACBIHBIH HavyapJ/allbl MEHEH MYHO3[I6JIT6H TepUaTPUSAIBbIK 00py. Bys ecym kaTkaH, Kem ydypja
JIMarHo3 KorJiball KaJraH JleH COOJIyK KeUreiy. AHbIH y/rairad KaJIK apacblH/ia TapaJibllibl 6Te ap TYPAYY,
KbIHBICBIHA, ’KalllbIHA, HETM3TH 00pYyJapbiHA XKaHa JUarHOCTUKAJbIK KpUTepuieprHe )apama 5 % gad 50 %
ra yeiduH. CapkoneHus JUarHo3dy OYJYYH MaccacblHbIH TOMOH/YI'Y MeHeH aWKaJbllIKaH Oy/J4yH KY4YHYH
TOMOHAYTY e (U3UKaJbIK KOPCOTKYYTOPAYH TOMOH/YIY MEHeH TacThIKTaJjaT. /lapbLiooro ke 6aaooro
OUPAMKTYY MaMUJIE KOK, OyJ1 cCapKOINeHUsl JMarHO3yH oro 6eTep TaTaaajamTbipaT. CapKoNeHUsIHbl 1apblJI00
KoJIZopyHa (apMaKoJIOTHSJIBIK 3Mec >KaHa (apMaKoJIOTUsJIBIK bIKMaJap KUpeT. PapMaKoJOrdsiJIbIK
3MeC bIKMaJlapra KydY MallbITyyJapbl >KaHa »KeTUIITYy TaMaKTaHyy KHUpeT. Bysl 3KM BIKMaHbIH WYWHEH
KY4Y MallbITyy/Japbl CapKONEHHUsIHbl JapbJIOOHYH CTAaHAAPTTYy (apMaKoJOTHUSJIBIK 3MeC bIKMachl 60Jym
CaHaJIaT XKaHa OJIYTTYy OH HaTbIM>Kaslap MEHEH KOJIZIO0TO aJIbIHAT. BeJIOKTY KeTHUILITYY 6J196M/16 KaObLI anyy,
D BUTaMUHH, aHTUOKCUJAHTTAp XKaHa y3yH YbIHXKBIPJIYYy MOJMKaHbIKIIaraH Mal KMCJ0Talaphl ChIAKTYY alpbIM
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JUeTa/lbIK bIKMaJsap Jja CapKONeHUsAra Kapllubl Kypellyy/Ze OH TaacUpuH KepceTTy. Yuypzaa AKIIHbIH A3bIK-
TYJIYK KaHa Aapbl-fapMek 6amkapManbirel (FDA) capkoneHHUsHBI AapblI00 YUYH 34 KaHJAW aTallblH Japbl-
JlapMeKkTepAu GekuTe asek. KeseyeKTeru H3u/ieeJiep CapKOMEHHUSHbIH OHOJIOTUAJIBIK MeXaHU3MJEepUHe
»KaHa IMarHOCTHUKAJIbIK bIKMaslap/bl 6pKYHAOTYYI'®, MUCAJIbI, 3PTE aHBIKTOO YUYYH GHOMapKepJjepre, TYPYKTYy
HaTBIMXa/lyy AapblJIo0 bIKMaJapblH ULITEN YBITYyra XaHa JapblJIOOHYH HAaTBIMXKAChIH aJ/ibIH ajla auTyy Y4YH
Ce3ruy UHAMKATOPJIOPAY TY3YYre 6arbITTabILIbl KEpeK

Herusru cespep: capkoneHusl; aHbIKTaMachl; UarHo3y; A4apbljioo; ajlfiblH aayy
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AHHoTauma. CapkomeHHUsI — 3TO TrepUaTpUyYecKoe 3a00JieBaHUE, XapaKTepHU3ylolleecs MPOTrpeccUupyrinen
moTepel MacChl CKeJIETHBIX MBILII U yXy/IIIeHHEM MbIIIeYHOU QYHKI[UH, TPEJICTABJIsIET COO0H PaCTYIYI0, 4aCTO
He UarHOCTHPOBAHHYIO NPp06JieMy 3ipaBooxXpaHeHus. Ee pacnpocTpaHEHHOCTD Cpeiv MMOXKUJI0T0 HaceJIeHUs B
3HAYUTEJIbHOU CTENEeHU CYUTAETCS BapruabebHOM, TOCKOJIbKY OHA KoJie6s1eTcst oT 5 % 10 50 % B 3aBUCUMOCTH
OT 10J1a, BO3PACTAa, MAaTOJOTUYECKUX COCTOSHUH, a TAKXKe IUarHOCTUYECKUX KpUuTepueB. /luario3 capkoneHuu
MOJATBEPXK/IAeTCS HAaJIMYHEM HU3KOW MbILIEYHOU MacChl B COYETAaHUU C HU3KOW MbILIEYHOW CUJIOU UJIM HU3KOU
du3nveckol paboToCoCOOHOCTHI0. ENMHOTO MOAX0/a K JIEUEHHUIO UJIH OLleHKe He CYIIeCTBYET, YTO elle 60JIbIle
3aTpyAHSIET JUArHOCTUKY CapKOTEeHHUH. BapruaHThI JiedeHHs] CApKOTIEHUH BKJIKYAIT HEMeJUKAMEHTO3HbIE U
MeJMKaMeHTO3HbIe OAX0bl. HeMeMKaMeHTO3Hble MOAXO0/ bl BKJIKYAKT CUJI0Bble TDEHUPOBKHU U aIeKBAaTHOE
nutaHve. U3 3TUX ABYX MOAXOJ0B CHUJIOBble TPEHHUPOBKU SIBJSIOTCSA CTAaHAAPTHBIM HeEMeJHWKaMeHTO3HbIM
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MEeTO/IOM JIeYeHHUs] CApKONEHHWH, MOATBEPXKJEeHHbIM 3HAYMTEJbHBIMHU I[OJIOKUTEJbHBIMU pe3yJIbTaTaMHU.
HekoTopble JueTHYeCKHE IOIX0/b], TAKHE KaK aleKBaTHOe oTpebsieHue 6esika, BATaMUHa D, aHTHOKCU/IAaHTOB
W JIJITMHHOIENOYEYHbIX IOJMHEHACHIIEHHBIX XUPHBIX KHUCJIOT, TaKXKe MOKasaad IMOJIOKUTEJbHbIA 3pdeKT
B 6opbbe C capKolleHHeH. YrnpaByeHHe [0 CAHUTAPHOMY Ha/30py 3a KayeCTBOM IHIIEBBIX MPOAYKTOB U
MesnukaMeHTOB (FDA, CIIA) He o06pU/I0 HU OJJHOTO KOHKPETHOTO JIEKApCTBEHHOI0 Npenapara /iJisi Je4YeHus
capkoneHuu. byaymue wucciefoBaHUS [JO/KHBI ObITh COCPEJOTOYEHbI Ha OHOJOTMYECKOM MexXaHHW3Me
CapKOTEHUH U YJIYUYLIEHHBIX JUArHOCTUYECKUX MOJX0/1aX, TAKUX KaK 6MOMapKephl JJisi paHHETO BbISIBJIEHMS,
paspaboTka CcTabUIbHO 3PEKTUBHBIX METOJIOB JIeYeHUSI U CO3JlJaHHe YyBCTBUTEJbHBIX IMOKa3aTesJeu AJis

IMPOrHO3UPOBAHUA OTBETA Ha JIeHeHHEe CAPDKOIIeHUHU

KnioueBble cnoea: CapKoOIleHUd; onpeaesieHrue; AUarHoCTUkKa; JieYeHue,; HpOCl)I/IJIaKTI/IKa

Beenenue

[Ton crapeHrMeM OGBIYHO MOHUMAIOT NPOrpPecCUpYIo-
liee CHMKeHHe QYHKIIMKA opraHU3Ma B I0XKHUJIOM BO3-
pacte. CTapeHHe UMeeT HeYyeTKOe HavyaJlo U KpahHe
BaprabesbHOE pa3BUTHE Y pa3HbIX JioJel. Kak u Bo
BCeX COXpPAaHMUBIIMXCS 06pasiax yeJ0BeYeCKON KyJb-
Typbl, HEU30EXKHbIM KOHEL| >KM3HU CTaJ CUJbHBIM
CTUMYJIOM /IJIs1 IOMCKA Mep I0 ero 0TCpoyKe. XOThb U
ObLJT JJOCTUTHYT CYyLIeCTBEHHBIH Nporpecc B yBeJU-
YEeHUU CcpeJiHed OXHUAAeMOH MNPOAOJKUTENbHOCTH
»KU3HH, OMOJIOKeHHe (UM COXpaHeHHe MOJIO/L0CTH)
Mo-NpeXXHEMY OCTAeTCsl CKOpee KOHILeNuel, 4eM pe-
aspHOCTBIO [1-3].

YBesm4eHHe NPOJOKUTEIBHOCTU KU3HU CpPeiu
TeX, KTO CYMTAETCs JJOJTOXKUTENsIMU, HE TaK BIleYyaT-
JISIeT 110 CPAaBHEHUIO C YBEJUYEHUEM IPOJOKUTEb-
HOCTH KU3HU TeX, KTO paHee yMUpaJl B 60jee MOJI0J0M
Bo3pacre. [locnesHee foCTHKEHUE CTAJI0 BO3MOXKHBIM
6s1arofiapsl yJIy4lleHHUI0 YCJAOBHUM KU3HU W NpeJoT-
BpAllleHHI0, a TaKXXe 60pbbe C OCHOBHBIMH YIPO3aMHU
3/I0POBBIO /10 COBPEMEHHOCTH, TaKHUMH KaK IJIOXOe
nMTaHue U UHQEKIMOHHbIe 3a60s1eBaHuUs. Bo Bcex no-
CTUH/AYCTPHUAJbHBIX CTPAHaX, a TENEpPb U B pa3BHUBaAl0-
LIUXCS CTPaHax, 3TO MPUBEJO K PE3KOMY U3MeHEHMUIO
BO3pacTHOro cocraBa HacesieHus [3]. Takum o6pasom,
aKLEHT CMECTHJICS C MPOJO/KUTENbHOCTH KU3HU Ha
MPO/IO/DKUTENBHOCTD 3/J0POBOM KM3HH, YTOOBI IPO-
JUIUTD TO/ibl, B TeUeHHE KOTOPbIX NMOXKUJIbIE JIIOAU MO-
I'YT OCTaBaThCsl HE3aBHCHUMbIMH, Y4aCTBOBATb B XKU3-
HU 00I1lecTBa U BHOCUTb B HEro CBOM BKJIAJ[, BMECTO
TOr0 YTOObI UCTIBITHIBATh YXY/IIeHHE Ka4eCTBa }KU3HU
Y TIOTPe6ISTh pecypchbl U3-3a IJI0XOT0 3/J0POBbSI.

Jna peweHusa 3Tux 3ajad Bcemupnasa Opranu-
3anus 3apaBooxpaHeHus (BO3) HegaBHO Kiaaccudu-
[MpoBaJla BO3pacTHble PACCTPOWCTBA Kak 3aboJe-
BaHMsA [2], 4TO NMPU3BAHO MOATOTOBUTHL MOYBY AJIs
pa3paboTKU palUOHAJbHBIX Mep IO 3aMeJ|JIeHUI0
WJIM JlaXkKe NpeKpalieHHI0 BO3PAaCTHOTO YXy/ALIEHUs
3/10poBbs. Cpeiu 3TUX COCTOSIHUM BblJe/sIeTCS cap-
KOIIEHMs], KOTOpPasl XapaKTepU3yeTcsl TPOrpeccupyto-
UM CHU>KEHHEM MacChl U CUJIbI CKEeJIETHBIX MBIIIIL.
XOTs TpafULMOHHO ee CBA3bIBaJU C NPEKJOHHBIM
BO3pAacTOM, HeJJaBHUE JJaHHble CBHU/IETEJbCTBYIOT O
TOM, YTO OHA MOKET Pa3BHUBAThCS Y>Ke B CPEJIHEM BO3-
pacre, fo 60 set [3].

B ycioBUsIX cTapeHMs HacesJleHHs CapKOINEeHUs
CTaJla 3HaYMMbIM MbILIEYHBIM PACCTPOUCTBOM, XapaK-
TepU3yLKUMCS POTPECCUPYIOILEN TOTEPEN MbIlIeY-
HOM Macchl, CUJIbl U GyHKIMU. XpPOHUYECKOe BocraJe-
HUe, OKUC/IUTENbHBIA CTPECC M MHUTOXOHJpHAJIbHAs
AUCPYHKIMSA CIOCOBCTBYIOT PA3BUTHIO CapKONEHUHU
Y IOMOTaI0T 06'bSICHUTD €€ CBSI3b C CONMYTCTBYIOLUMU
3a60/IeBaHUSIMY, TAaKMUMU KaK AuabeT 2 THIA, OXKHU-
peHUe U HeMpojereHepaTHBHble 3aboJsieBaHuUs [4].
CuuTaeTcsi, YTO CapKOINEHUsl BKJ/O4YAaeT B cebs He-
CKOJIBKO MaTOPU3MOJIOTUYECKUX IPOLIECCOB, TaKHUX
KaK JleHepBalius, MUTOXOH/|pHasibHas AUCOYHKIUS,
a TaKXXe BOCMAJIUTe/bHble U TOPMOHAJIbHbIE U3MEHE-
HUS, KOTOpble MOTYT NPUBECTH K HEe6JIaronpUsTHbIM
NOCJIe/ICTBUAM /JJI1 3/l0POBbs, BKJIIOYas MaJleHUs,
dYHKIIMOHAJIbHOE CHU)KEHUE, CJ1a60CTh U CMEPTHOCTh
M3-3a CHKEHUs MbllleyHOH Macchl [5]. [IpeacTaBien-
HbIM 0630 MOCBSAIEeH Mpo6JjeMe CApKOIIEHUH, TO eCTh
CHM)KEHHUIO MbIIIeYHOW QYHKIIMM M MaccChl, XapaKTep-
HOH 4epTe peHOTHUIA CTAPEIOLIEro YesoBeKa. ABTODHI
BbIOpaJIv CAapKOMEHUIO, IOTOMY UTO 3TO GaKyJIbTaTUB-
HbIM NPOIeCC, IPOUCXOASAIIMN TaKXKe Y 3J0POBbIX CTa-
peLuX JJed, HO YCKOpsSeMbIH COMYyTCTBYIOIUMH
3a60JIeBaHUSIMY, TOCIHTANM3ALMENR U MaJIOTNOJBUXK-
HbIM 06pa3oM u3HHU. llesb nccie0BaHUsA 3aK/I04a-
JIach B NPe/ICTaBJIeHUH JJAHHBIX Y MOXKUJIBIX JIIO/IEH, ee
3MU/IEMHOJIOTHIO, MAaTOPU3UOJIOTUYECKHE MeXaHU3-
MBI, TPOQUIAKTHUKY U METO/Ibl JIeUeHHS.

MaTepuanbl n MeToabl
CTpaTerus MoucKa JIMTepaTypbl Hauyajaach C COCTaBJie-
HUS CIHCKA KJII0YEBBIX ITOUCKOBBIX TEPMHUHOB: MOXH-
Jible JIO/IM, CAPKOMEeHHUs, MbllIIeYHast Macca, XpyIKOCThb
Y CBSI3aHHBIX KJHOYEBbIX CJOB /JIJIs1 COOTBETCTBYIOIINX
CTaTel Ha aHIVIMKACKOM s3bIKe. [loMcKu NpoBOgUIUCE B
6a3ax gaHHbix PubMed, Web of Science, Scopus, a Tak-
»Ke pyYHOH MOUCK UCCIe0OBAaHUH, OMyOJIUKOBAHHBIX C
suBaps 2015 rozga no gekabpb 2024 roga. OTaeIbHbIN
MOUCK JIOTIOJIHUTEJIbHOMN JINTepaTyphbl OblJ1 NPOBEJIEH
¢ nomoibio Google. [locne cTaHJapTU3UPOBAHHOU
OLIEHKH B 3TOM 0630pe ObLIM pacCMOTPEHBI TOJIBKO
MCC/lelOBaHUs, KOTOPble TOYHO OIpeJe/IUIN CapKo-
NeHUIO y TOXWJIBIX JitoJel. U3 Bcero cnucka AJjis Ha-
nYcaHus 0630pa ObLIM BbIOpPaHbI BaJLATh MOPsAKA
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OSATHAECAT MCTOYHUKOB, B KOTOPBIX COOGILIAIOCH O
CapKOIEHHUH Y JIMI| B BO3pacTe 65 JIeT U cTaplile.

O6mue cBeJeHUs

CapKomeHHUs] NPOUCXOJUT OT I'PEUECKHUX CJIOB «SArx»
(rm10Th, TEJ10) M «penia» (yTpaTa, 6€ JHOCTBH), JOCTOBHO
03Hayasl «IOTEPI MbILIEYHON MacChl», U ONMUCHIBAET
BO3PACTHYIO NPOTrPeCCUPYIOIYI0 MOTEPI MbILIEYHOH
Macchl ¥ CUJIbl. TEpMUH «CapKONEHHUsI» GbLI BIIepBble
BBesieH L.H. Rosenberg B 1989 rogy a5 onucaHus
BO3PACTHOI'O0 CHW)XEHHSI MacChl M CUJIbl CKeJIETHBIX
mbln, [4]. B 2000 rogy BO3 nmpu3Hasma capKONeHUIO
Ccepbe3HOM Yrpo30d HE3aBUCUMOCTH U (aKTOPOM
pUCKAa MHOXECTBEHHBIX 3a60JIeBaHUM, CBS3aHHBIX C
NPEKJIOHHBIM BO3pPacToOM, U 06paTH/ia Ha Hee BHHUMa-
HUe, TIOCKOJIbKY OHA MOXET ObIThb CKOPPEKTHPOBaHA
C NMOMOILbI0 pallMOHAIbHBIX U3MEHEHUH 06pa3a 13-
HU. CapkorneHusi siBjsieTcsl 3ab6ojieBaHUEM C KOJOM
MKB-10-CM (M62.84). [lo3xe capkoneHus cTaja Kpa-
€yroJIbHbIM KaMHEM KJIMHUYECKON KOHIENIIUHU «XPYTI-
KOCTH», BBEJIEHHOH /1 60Jiee LIMPOKOro ompejeJie-
HUS YA3BHMOCTH NOXUJBIX Jtofied [1].

CapkoneHHsl XapaKTepU3yeTcsl IPOrpeccupylo-
MM CHW)KEHHEM MacChl U CHJIbl CKEJIETHBIX MBILIIL.
HecMoTpsi Ha To, YTO paHee JaHHas MATOJIOTHSA Ipe-
MMYILeCTBEHHO paccMaTpUBa/Iach KaK XapaKTepHas
JUIsl TIOXKMJIOTO BO3pacTa, COBPeMEHHbIe MCC/Ie/l0Ba-
HUsl CBUJIETEJBCTBYIOT O BO3MOXXHOCTH €€ pa3BUTHUS
o 60 jet [3]. K pacnpocTpaHeHHbIM COMYTCTBYIOLIUM
3a60J1eBaHUSIM, CBSI3aHHBIM C 60Jsiee BBICOKOH pacipo-
CTPaHEHHOCThIO CApPKOIIEHUH, OTHOCSITCS CaxapHbIH 1-
abet (C/), cepmeuno-cocyauctble 3a6oseBanus (CC3),
cepaedHast HepocTtaTo4yHocTh (CH), KOTHUTUBHBIE Ha-
pyuwenus (JIH) u 6ose3ns Anbirerimepa (BA). ®akTo-
pbI 06pasa KHU3HU — GU3UUECKast aKTUBHOCTD, PEXKUM
CHAa W COCTOSIHUE NMUTAHUS — TAKXKE UTPAIT BAXKHYIO
poJib. KpoMe Toro, Takre GpakTopbl OKpy»Karolei cpe-
Jibl, KAK KOHTHHEHT WJIM CTpaHa MPOXKUBAHUs, pasJiu-
YUl MEX/Y TOPOJIOM U CeJIbCKOM MEeCTHOCTBIO, a TaKXKe
yCJIOBUSI MPOXKUBaHUSA (HalpuMep, B 00IMHE WU B Y-
PEXJEHUSX), MOTYT JOIOJHUTENBHO CIOCOGCTBOBATD
BapHabesbHOCTU pacnpocTpaHeHHOCTH. CapKomneHus
CNOCO6GCTBYeT HEBJIArONPUATHBIM UCX0/IaM Y MOXKHUJIBIX
JIIoJleH, BK/I0O4ass QYHKIIMOHAJNbHOE CHIDKEHUE, YBeJH-
YeHHe MOTPeGHOCTH B yXOZie U CMEepTHOCTb. MHorue
M3 3THUX CBS3aHHBIX (GAKTOPOB PUCKA MPEACTABJSIOT
co6oit MoaubUIIMPYyeMble MHIIEHH [Jisi BMellaTeJb-
CTBa, NpPENOCTaBJsIi BO3MOXXHOCTH [IJI1 CHHXKEHHS
OpeMeHHM 3a00JieBaHUsS U Y/IYYLIEHUS Ppe3y/IbTaTOB
Jle4yeHHsl NalMeHToB [2].

INUAEMHUOIOTHS CAPKONIEHUHU

TeopeTryeckH, pacnpoCTPAaHEHHOCTb CAPKONEHHUU Ha
pa3HbIX KOHTHHEHTax 3aBUCUT OT Pas/IMYHbIX daK-
TOPOB, BKJIHOYasi STHUYECKYI0 MPUHA/AJIEKHOCTb, YPO-
BeHb (QU3WYECKOW aKTHUBHOCTH, IMHUIIEBblE MPHUBBIY-
KH, 9KOHOMUYECKUH CTaTyC U PacHpoCTPaHEHHOCTh

ompeJlesieHHbIX 3aboJsieBaHuil [1]. Kpome Toro, pe-
rMOHaJIbHbIE PA3/IM4Msl B BbIOGOPE AUACHOCTHYECKUX
KPUTEPUEB MOTYT CIIOCOGCTBOBAThH PACXOXK/JEHHUSAM B
CO00IjaeMbIX MOKa3aTeJsX paclpoCTPAaHEHHOCTH B
auTtepatype. B EBpone npoBeieHO BTOpOe 10 BeJIUYHU-
He KOJIMYEeCTBO HMCCJIeJOBaHUM pacHpoCTPaHEHHOCTH
capkoneHuH [6]. B aTuxX ucciaeoBaHUsAX coobuaemMast
pacnpocTpaHeHHOCTh BapbHupoBajach oT 1 % (95 %
noBeputenbHbId uHTepBaa ([N): 1 %, o6HOBJIEHHbIE
KpuTepuu EBporelickoil paboyel rpymnsl 1o capKomne-
HUM y nouabIX roaed (EWGSOP2)) no 33 % (maHHbIE
TOJIbKO OJJHOTO HCCJIEe[JOBaHUs, KpUTEPUX A3UATCKOU
pa6oueii rpymnmnsl no capkoneHuun (AWGS2014)). Xotsa
o6beJjMHEHHAss PACHpOCTPAaHEHHOCTb, OCHOBAHHas
Ha kputepusax EWGSOP2, nuska u cocraBiasetr 1 %,
3Ta OIleHKa I0JIyYeHa TOJIbKO Ha OCHOBE JIBYX HCCJIe-
JIOBaHUM. B oTiinduve OT 3TOro, pacCnpoCTPaHEHHOCTH,
ocHoBaHHasA Ha Kputepusax AWGS 2014, Beicoka U co-
ctaBjsieT 33 %, HO 3TO OCHOBAHO TOJIbKO Ha JAaHHBIX
oAHOro uccienoBaHus. [loaToMy 3TU KpaliHUe 3Ha-
yeHUsl TPeOYIT JlaJibHENIIHUX HCCIeJOBaHUH, YTOGbI
ONpesie/IUTh, TOYHO JIU OHHU OTPaKalT HCTUHHYIO
pacnpoCcTpaHeHHOCTb. B eBponencKux uccieoBaHU-
SIX HauboJiee 4acTO UCIOJIb3YTCA TPU JAUArHOCTHYe-
CKUX KpUTepHs: epBble JUArHOCTHYECKHE KPUTEPUU
EWGSOP1 (pacnpocTtpaneHsoctsb 22 %, 95 % JiU: 19-
26 %), onpeiesieHre MBIIIEYHON MacChl (pacnpocTpa-
HeHHOCTb 29 %, 95 % [1U: 22-37 %) u kxputepuu PoH-
Ja HanuoHa/lbHBIX HWHCTHUTYTOB 3/paBOOXPaHEHMUs
(FNIH) (pacmpoctpanenHoctb 11 %, 95 % /I1U: 5-17 %).

B Asuu nmpoBesieHO HauboJIblllee KOJUYECTBO HC-
c/leZlOBaHUM, COOOLIAIOLIMX O PacHpOCTPAaHEHHOCTH
CapKOTIEHUH [6], IPU 3TOM OILIEHKU PaCIpPOCTpPaHEH-
HOCTH BapbUpyOTCs OT 9 % (aHHBIE TOJBKO OJHOIO
uccaenoBanus, kputepun EWGSOP2) no 27 % (95 %
JIN: 20-33 %, onpeneseHue Mo MbIIIeYHOU Macce). B
oTsindve oT EBporbl, B GOJBIIMHCTBE a3UATCKUX HC-
cle/JloBaHUM ucnoJb3yoTca kputepuun AWGS2014
(pacnpocTtpaneHHoCTb 15 %, 95 % /I1U: 12-17 %), 3a Ko-
TOPBIMU CJIEIVIOT OIpeJieJieHre 10 MbILIEYHON Macce
(pacnpocTtpaneHHocTb 27 %, 95 % /1U: 20-33 %), kpu-
Tepun EWGSOP1 (pacnpoctpanenHocts 21 %, 95 %
[AW: 14-29 %) u xputepun FNIH (pacnpocTtpaHen-
HocTb 10 %, 95 % J1U: 7-12 %). [locKo/bKY JaHHBIX U3
Asuu n EBponbl MHOro, 6b1J10 TPOBEJIEHO CPaBHEHHUE
MeX/y IByMs perHOHaMU 110 KpUTEPUSAM, KOTOpbIE HC-
[0/1b30BaJINCh KAaK MUHUMYM B NSITU UCCIE0BAHUSIX.
Pe3yspTaThl MoKasaJy, YTO COBOKYIHAsl paclnpocTpa-
HEHHOCTb Cx0xa Mex Ay Asrel u EBponoi npu npume-
HEHUU OJIHUX U TeX e JUAarHOCTUYECKUX KPUTEPUEB.
CpaBHHUTe/IbHbIE [0Ka3aTeJd pPacHpoCTPaHEHHOCTH
JJIs KaxkJoro kputepus, cienyroumue: EWGSOP1: 22 %
(EBpona) npotuB 21 % (Asus); FNIH: 11 % (EBporma)
npotuB 10 % (A3us); u omnpejeseHHs MbILIIEYHOU
Maccel: 29 % (EBpona) npotus 27 % (Asus). Bcemup-
Has OpraHu3alys 3/ApaBOOXPaHEHMs 3asBJISET, 4TO
capkomneHuel ctpajgaer 50 MUJIJINOHOB YeJIOBEK, U
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MPOrHO3UPYET, YTO 3TO YUCI0 AocTUrHeT 200 MUJLIN-
OHOB B TeueHHUe cieayomux 40 net [2].
PacnpocTpaHeHHOCTb capkoneHMH B KbIprois-
ckoil Pecniy6iivike elje He usy4vasack. Ho cienyet oT-
MEeTHUTb, YTO NpPEeANPUHUMAIOTCA aKTHBHbIE LIArd Mo
M3yYEeHHUI0 PaCIpOCTPAHEHHOCTH OCHOBHBIX Trepua-
TPUYECKHUX CHH/POMOB, BKJIIOYAs CHHJPOM NaJleHUs
y HOJOTEYHBIX COLMAIBbHOI0 CTALMOHAPHOI0 YYPEX-
JleHUs, KOTOpble paHblile HOCU/JIM Ha3BaHUE JIOM HH-
TepHaT JJis pecTapesbix [7,8]. B xoxe uccieoBanus
OBLT OIIpejiesieH TepuaTpuieckuit cratyc y 206 mau-
€HTOB 3TUX JJOMOB. CUMIITOMBI CTapUYeCKON acCTEHUU
pa3HoOM cTeneHU ObLIM O6GHapy»eHbl y 95,6 £ 1,4 %
nanueHToB (n=197), a y octasbHbIX 4,4 + 1,4 % uc-
cneayeMbix (n=9) acTeHus He BblsiBJeHa. HapyuieHue
0011el ABUTATEIbHON aKTUBHOCTH HABJII01a710Ch y 41
(74,50 £5,77 %) nauueHTa. Ho 6oJiee BbIpaKeHHBIMHU
OKa3a/IMCh HapylIeHHs MapaMeTpPoOB YCTOHYMBOCTH,
KoTopble 6bLIM BhIsABIEHB! ¥ 51 (92,70 + 8,13 %), u
nmapaMeTpoB Xob0bI - ¥ 48 (87,30 + 6,82 %) nauueH-
ToB. 3ydyeHHe pacnpoCTPaHEHHOCTH CApKONEHUU Y
MaLMeHTOB B BO3pacTe 65 JIeT U cTapllle, B CTPaHe yxKe
HayaJIoCh U HabpaH ompe/ie/IeHHbIM MaTepuas ucce-
JlOBaHUsI, KOTOpPble CKOPO O6YyT OMy6JINKOBaHBI.

IlaTopusnosornyecKkue MexaHu3Mbl CAPKONIEeHUH
[Tocko/IbKY CapKOMEHHUs 110 CBOEH CyTH SBJISIETCS BO3-
pPacTHBIM COCTOSIHMEM, IOHUMaHME TOro, KaK cTape-
HUe U3MeHSeT MbIIIeYHbI TOMeoCTas, UMeEeT BAXKHOE
3Ha4yeHUe [Jis BbIsICHEHHUsI ee MeXaHU3MoB. CTapeHHe
BBICTYIIaeT B KauecTBe 6MOJIOrHYecKkoro GpoHa, Ha Ko-
TOPOM NPOUCXOJSAT 3TH CTPYKTYPHbIE U MeTaboInye-
ckue u3MeHeHUsd. CTapeHre HapyliaeT 6ajJaHC MeXIy
aHab0JMYEeCKUMU U KaTaboJIMYeCKUMH MYTSAMH, YTO
NPUBOJUT K CTPYKTYPHBIM H3MeHEHMSM, TaKUM Kak
yMeHblIEHHE pa3Mepa U KOJIMYeCcTBa BOJIOKOH Thna I,
yBeJIMUeHHUE )KUPOBOU MHPUJIBTPALIMK U yMEHbILIEHHE
KOJINY€eCTBA CATe/JINTHBIX KJIETOK, KOTOpPbIE OTBEYaIOT
3a 3aMeHY U BOCCTAaHOBJIEHHUE OBPEXK/J€HHBIX MbIIlIey-
HBIX BOJIOKOH [1]. 9TO cHMXeHHe 06yCJIOBJIEHO U3Me-
HEHUSIMU B CUCTEMHBIX CUT'HAJIbHBIX MYTAX, BKJIOYast
TpaHchopmupyromui daktop pocra 6era (TGF-f) u
MHOTEHUH, KOTOpble PEeryJupyrT AuddepeHIUPOBKY
Y aKTHBALMIO CaTeJJINTHBIX KjeToK. /lpyrue ¢axTo-
pBbl, CIIOCOGCTBYIOLME 3TUM U3MEHEHHUSM, BKIKOYAIOT
JUCYHKIMIO HEPBHO-MBIIIEYHOT'0 COeJUHEHNUS], TOTe-
pI0 ABUTATEJIbHBIX €IUHHUL, XPOHUYECKOEe BOCHa/IeHUe
U pe3UCTEHTHOCTD K UHCYIUHY [3].

CapkomneHHsi TaKXXe HANpsIMyl CHHXKaeT Kaye-
CTBO »KM3HH, MIOCKOJIbKY TECHO CBsI3aHa C XPOHUYECKH-
MU 3a60/1€eBaHUSMHU, TaKUMHU KaK CcaxapHbIH JguabeT
2 tuna (C/J12) u oxxupeHue. Bosibliast 4acTh HaceJleHUs
B KaKOM-TO MOMEHT CBOEW KM3HU NOJBEPXKEHA PUCKY
pasBuTus capkorneHuu [4]. K nanueHTaM, y KOTOPBIX
MOXKET Pa3BUTHCS CAPKOINEHHs], OTHOCATCS MOXKUJIbIE
JIIOJIY, JIIOZIU C HEJJOCTaTOYHBIM BECOM U JIOAU C ApPY-
rMMH XpPOHUYECKHMH 3aboJsieBaHUsIMH. Bojiee Toro,

saroau ¢ C/12 6osiee mogBep:KeHbI 3TOMY 3a60/I€BaHUIO,
MIOCKOJIbKY OHO MOKET yCYyTyOUTb MeTabosMdecKue
HapyLIeHUs] U CHU3UTb 3$PEeKTUBHOCTD JieueHus [5].
CapkorneHusi pa3BUBAETCS 10 PA3JIMYHBIM NPUYHMHAM
Y MOXKeT OBbITh OXapaKTepHU30BaHa KaK epBUYHAs UJIU
BTOpU4Has. [lepBUYHAsA cCapKOIIeHUsI B OCHOBHOM CBsl-
3aHa C BO3pacToOM, TOI/la Kak Ha BTOPUYHYIO capKolie-
HUIO BJUSIOT GAaKTOPbI PUCKA, CBI3aHHBIE C MTOTepen
MBIIIEYHOW MacChl, TAKHE KaK CAapKOIEHUYEeCKOe OXKH-
peHUe, pak, HeJloelaHHe U peBMaTH4YecKue 3aboJeBa-
Hus [6]. Takke BaXKHO MOJYEPKHYTh GAKTOPbI PUCKA
NepPBUYHOM CapKONEHNH KaK GaKTOPkI, CIOCOGCTBYIO-
IMe Pa3BUTHI0 BTOPUYHOM CApKOMEHUH, MOCKOJIbKY
MaJIONO/IBMXKHBIN 00pa3 KM3HU M dU3UYecKass Heak-
TUBHOCTb SIBJISIIOTCSI TPUITEPAMU 3TOTO COCTOSHUS,
Jlaxke B paHHeM Bo3pacTe [9].

3TH cCOBOKYINHbIE GAKTOPHI MOKA3BIBAIOT, YTO CTa-
peHUe He TOJIbKO BbI3bIBAe€T CAPKONEHMIO, HO U CIO-
co6CTBYET 60Jsiee MUPOKOMY CHCTEMHOMY YXY/ILIEHHUIO,
3aTparuBamlleMy pasjdyHble GU3HUOJIOTUYECKUE CU-
CTeMbl, BBIXOZALIME 32 PAMKU CKeJIETHBIX MBI, JTa
CBSI3b YCTaHABJMBAaeT OHOJOTHUYECKUH KOHTHUHYYM
MeX/y CTapeHHeM MbILII] U 6oJiee MUPOKHUMHU Jere-
HepaTUBHBIMU mnpoleccaMd. TakuMm o6pasoM, GbLIO
3aMeyeHo, YTO TFOpPMOHaJIbHble M3MEHEHUs], CBs3aH-
Hble CO CTapeHUeM, BbI3bIBAIOT IOTEPI0 MBILIEYHOU
Maccel, MPU 3TOM aHJAPOreHbl UIrPAIT pellarllyo
poJib B MOAJEPKaHUHM KJIETOYHOM MeTabondecKoin
aKTUBHOCTH, MO/aBJsisl KaTaboJIMyecKrue MpoIecchl U
OKa3sbIBasi IPOTHBOBOCNAJUTENbHOE JIEHCTBYUE Ha Ne-
pudepudeckue TkaHu [10]. CiiemoBaTesbHO, HU3KUH
ypPOBEHb TECTOCTEPOHA CBSA3aH C MaTodU3MOJIOTHEN
YW TNpPOrpeccupoBaHUEM BO3pPaCTHBIX 3ab60JeBaHU,
TaKUX KaK CapKOMEHMs, YTO JieJIaeT 3aMeCTUTEbHYI0
TOPMOHAJ/IBHYI0 TEPAIUI0 OJHUM K3 OCHOBHBIX METO-
Jl0B JIe4eHHUs pas/IMYHbIX naTtoyorui [11].

Bcé Goibllie JaHHBIX CBU/IETENBCTBYET O TOM, YTO
MeXaHU3MBbI, IPUBO/sALIME K aTPOdUU MbILII] IPU cap-
KOIlIeHUH, TaKhe KaK XpOHUYEeCKOoe BOCIa/ieHHe, MUTO-
XOH/IpUasibHast AUCPYHKIMSA U TOPMOHAIbHBIA JuC-
6ajlaHC, TaKXXe Y4aCTBYIOT B HeHpojereHepaTUBHBIX
nporueccax. TakuM 06pa3oM, 0Cb «MBbIIIIA-MO3I» CTajla
KPUTHUYECKHU BaXKHBIM HallpaBJ€eHUEM B TEPOHTOJIOTHY,
CBSI3BIBAOIMM QYHKIMOHAJIbHOE CHHXKEHHUE C KOTHU-
THUBHBIM CHWXXeHHeM. C JJpyrodl CTOpPOHbI, U3BECTHO,
YTO CTapeHHe TMOo-NpeXHEMY SIBJSETCS peLIalIiuM
$aKTopoM B pasBUTHHU JeMEHILUH, KOTOopas Hamps-
MYIO CBfI3aHa C MHBAJIMJHOCTBIO U CMepTHOCThIO [12].
Jpyrue ¢axkTopbl, Takue Kak reHeTHYeCKHe, COLU-
aJIbHO-3KOHOMHUYECKHEe U 3KoJorhuyeckue ¢GakTOphI,
a Takxe puauveckass akTUBHOCTb M c6aJlaHCUPOBAH-
HOe NUTaHUe, SIBISI0TCS KJIYeBbIMU JeTepMUHAHTA-
MU KOTHUTHBHBIX HapyueHuil [1,13]. TepoHTO/MIOTHA
npejJiaraeT MoJIeKy/IsIpHble O00bsSICHEHHUS MaTodu-
3MOJIOTUU CAapKOINEHWH, CTAapYeCKOM HEMOLIHOCTH M
KOTHUTHUBHOTO CHIKEHHSs, OXBaThIBAIOLINE HECKOJIBKO
BO3paCTHBIX NpOLeccoB. Mccie0BaHNsA OKA3bIBAIOT,
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YTO MBbIIIeYHasi Macca MOMXET CJAYKUTb peryjaupye-
MbIM GMOMapKepoM B MpoduIaKTUKe JleMeHI . [py-
TUMU CJ0BaMHM, HeHWpo/iereHepaTUBHblE U3MEHEHUS,
KaK MpaBUJIO, BOSHUKAIOT C BO3PACTOM U CBSI3aHBI C
NPOrpeccUpylolledl M pacnpoCcTpaHEHHOW MmoTepeu
CKeJIETHBIX MBIIIL, U3BECTHON Kak capkomneHus [14].
Bosiesns [lapkuncoHa (BII), fBUraTesibHOE PacCTPON-
CTBO, XapakTepusymwolieecs rubespio JodaMUHEpPru-
YeCKUX HEWPOHOB, TaKKe, KaK IMOKa3aHO, SBJSETCS
W3MeHEeHHUeM, CBS3aHHbIM C HapylleHHeM OQYHKIUU
Mmblun, [15]. TakuM o6pasom, Mccie0BaHUS TOKa3aIH
pacnpocTpaHeHHOCThb capKoneHuHU 6osiee yeM y 50 %
60J1bHBIX BIl, 4TO CBsA3aHO ¢ 6oJiee TsKeIbIM IIporpec-
cMpoBaHHEM, OOJIbIIed [ABUTaTeJbHOW HeA0CTaTO4-
HOCTBhI M BBICOKOM 4aCTOTOM NaJleHUM, a TaKKe BJIU-
seT Ha HeMOTOpHble cUMINTOMBbI [16]. CapkoneHust u
HelpoJiereHepaTHBHbIe 3a00JieBaHUS MPEJCTABISIOT
co060H Cepbe3Hy COLHUATbHO-3KOHOMUYECKYO IpPO-
6s1eMy, IPUBO/Sl K BbICOKMM 3aTpaTaM Ha 3/IpaBOOX-
paHeHue, noTepe PYHKIHOHAJIbHON HE3aBUCHUMOCTHU
Y CHW>KEHHI0 TPOU3BOUTENBbHOCTH TPY/ia, YTO 3HAYH-
TeJIbHO YXY/IIaeT KayecTBO >KU3HU. OHU MeperpyKarT

rocy/lapCTBEHHbIE CUCTEMBI 3/[paBOOXPAHEHMUS, YCYTY-
614151 conua/ibHOEe HepaBeHCTBO.

JluarHocTMKa U oneHKa

CorJylacHO CyleCTBYIOLIEMY ONpe/ie/IeHUI0 U KPUTEPH-
M KJlacCuQUKALMKM, yCTaHOBJEeHHbIM EBpomneiickoi
paboyeii TpynInoun no cCapKoneHU! y NOXKUJIBIX JIIOJIEeH,
CapKOIIEHUIO0 HeJb35l OLEHUTb C IOMOILbI0 OJHOr0
napametpa. Jlyig BCeCTOPOHHEH OLleHKH CapKONeHUH
[0 TpPeM KJIKYEeBBIM MapaMeTpaM — MbILIEYHOU Mac-
ce, MbILIEYHOUN CHJIe U MbIIIEYHOM YHKLHUHU - Heob-
XOAUM CTPYKTYPUPOBAHHBIM INpOLIECC OLEeHKU C HC-
N0JIb30BaHUEM COOTBETCTBYIOLIUX TEXHOJOTHMYECKUX
MHCTpyMeHTOB. Kak nokasaHo B Tabsune 1, Hasnuue
HU3KOW MBIIIEYHOW CUJIbI yKa3blBaeT Ha INOTEHIHU-
QJIBHBIN PUCK capKomneHUH. CapKoMeHUs] MOXeT ObITh
JUarHoCTUpPOBaHa, KOI/la HU3Kas MblllleyHas CUJIa Co-
NPOBOX/IAeTCH YMEHbIIEHHNEM MbIIIEYHON MacChl U
KadecTBa. Tsaxkesas capkoneHUs MOATBEPXKIAeTC IPU
HaJINYMUU BCeX TpeX GaKTOPOB: CHUKEHHUS MbILIEYHOU
CUJIbl, YMEHbUIEHUS MBIIIEYHON MacChl UM KadyecTBa
Y QYHKIMOHA/bHBIX HapyuieHUH [9].

Tabnuua 1. luarHocTuyeckre KpUTEpPUU capkoneHun no EWGSOP2

IoaTBepXKAEHHAA
KpuTepuu BbINoJIHEHbI BeposTHasa capKoneHus Tsxes1as capkoneHus
capKoneHUs
Huskasa mbllieyHas cuia Jla Jla Jla
Huskas MbliedyHast Macca
Het Jla Jla
HWJIN HU3KO0€ Ka4€eCTBO MBbIIII]
HcC HKIO WA CKeJIETHBIX
Aucdynxn Het Her Jla
MBI,

MCTOYHUK: ccTeMaTU3HMPOBAHO aBTOPaMH

OneHKa Macchl M KayecTBa CKeJIETHBIX MBbIIIIL
R.N. Baumgartner et al. [10] npesa/oXu oLeHUBATD
MacCy CKeJIETHBIX MBIUII yTeM JieJIeHUsI MacChl CKe-
JIETHBIX MBIILL KOHEYHOCTEH Ha KBazpaT pocra (Kr/m?).
CorsiacHO 3TOMY KPHUTEPHIO, CAPKOIEHUS CUUTAETCs
JIMarHOCTUPOBAHHOM, eC/IUM 3HaYeHue HUxe 7,26 Kr/M2
JJ1sl MY>KYMH U 5,45 kr/M? s sxkeHmuH. J1a usMe-
peHMsl MacChl CKeJIETHBIX MBIIIL TPeOYTCH CHelu-
aJIM3UpOBaHHble METO/bl, BKJIIOYasl [JIBYX3HepreTH-
YeCKyl pEeHTreHOBCKylo abcopbuuomerpuio (DXA),

ouonMneaHcHbIM aHanus (BUA), KOMIbIOTEPHYIO
Tomorpaduio (KT) v MarHUTHO-pe30HAHCHYI TOMO-
rpaduo (MPT) [11]. Cpenu atux MeTosoB BUA aBns-
eTcst HauboJsiee pacnpoCcTpaHEeHHBIM 6J1arofiapsi CBoen
yA0GHOCTH U 3KOHOMUYHOCTHU. XoTs DXA, KT u MPT
06ecrevYruBarT 60Jiee TOUHbIE OLIEHKH, OHU CBSI3aHBI
c 6oJiee BBICOKMMHU 3aTpaTaMH U OrpaHUYEeHHOH J0-
CTYITHOCTBIO, UTO JleJIaeT UX MeHee IHUPOKO NPUMEHH-
MBIMH B PYTHUHHBIX 06c/1e0BaHusIX. CpaBHEHHE 3TUX
MEeTO/ZIOB Npe/cTaByeHo B Tabuie 2.

Ta6nuu,a 2. CpaBHI/ITeJIbeIf/'I aHaJIM3 TEXHOJIOTHH OLl€HKH MaCChbl M Ka4eCTBa CKeJIETHbIX MbIIII]

HMHeﬂaHCHbIﬁ AHaJIN3

[TopTaTHUBHBIN U yJ06HBIN B UCTIOJIB30BAHUH.

OGecneunBaeT GbICTPOE U3MEPEHHUE.

TexHoI0rMH IIpenmyimecTBa OrpaHu4yeHus
OneHMBaeT COCTaB BCEro Tesa BbIcokasi CTOMMOCTB.
JIByxaHepreTudeckas .

CHTTeHOBCKAs Y OT/eJIbHBIX eT0 CEerMeHTOB. HenopTaTuBHBI.

a6pco 6LmoMeTpHS BbIcOKas BOCIPOM3BOAMMOCTD U TOYHOCTb. He nmosBosisieT oLleHUTD COAepKaHue
P P HenHBa3uBHBIN U 6e30NaCHBIN METO/, BHYTPUMBILIEYHOTO KHPA.
. Hepoporoii. BoJjiee HU3Kad TOYHOCTD.

BrosnexkTpudeckuit

3aBUCHT OT MHOXeCTBa GpaKTOpoOB
(YpoBeHb rujipaTaliy, OCAaHKA U T. A1.).

30/10TOM CTaHAAPT A1 KOJIMYeCTBEHHOHN

O6sy4yeHue.

KoMmnbroTepHas OIleHKH MBbIIIeYHOH MaccChl.
CnoxkHas onepayus.
ToMorpadus OnpejenseT KOJM4eCTBO
BbIcOKasi CTOUMOCTb 060py/JOBaHUS.
BHYTPHUMBIIIEYHOT0 KU PA.
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Tabnmua 2. MNpooormkeHne

TexHos10rUN IlpenmymiecTsa

OrpaHnyeHus

MarHuTHO-pe3oHaHCHas
ToMorpadus

Bricokast TOUHOCTh aHa/IM3a KadyecTBa MBbIIIILI.
Bo3sMoxHOCTh BH3YyaJ/IM3allM1 BCero TeJia.

Ype3BbI4aiiHO BbICOKAsA CTOMMOCTb.
JIIUTeNbHBIN CPOK CYKOBI.
OrpaHuyeHHas1 JOCTYNHOCTb.

MNcTOoYHUK: co3aH0 aBTOpaMH

OneHKa CHJIBI CKeJIeTHBIX Mbllil. Cujia XBaTa sB-
JseTcs pyHjaMeHTalIbHbIM IIOKa3aTeJseM /Jisl OLleHKH
MbllIIeYHON QYHKLIMM U 061eil ¢pusnyeckoil paboTo-
CIIOCOGHOCTH, 0COBGEHHO Y MOXKUJIBIX JIofed. Ee Mox-
HO U3MEPHUTH C MOMOIIbI0 PyYHOT0 AMHAMoMeTpa. He-
JlaBHee 0630pHOe uccienoBaHue R. Vaishya et al. [12]
[I0Ka3aJI0, YTO [TOPOrOBble 3HAUYEHHsI CUJIbI XBaTa, KaK
MPaBUJIO, HWXKE ¥ a3UaTOB, )KEHIIUH, JIIOJIeH C HU3KUM
ypOBHEM 06pa30BaHUsl M MaJIONO/BHKHBIX I'PYII Ha-
cesieHus. Huskas cusia XxBaTa CBsi3aHa C MOBbILIEHHBIM
PHCKOM pasJIMYHbBIX 3a60JIeBaHUM, BKJIOYass JguabeT
2 TUIA, CEpAeYHO-COCYAUCTbIe 3a60J1eBaHUs, UHCYIIBT,
XPOHUYECKYHI 00Jie3Hb M0YeK, 3a60/1eBaHUs MeYeHH,
HEKOTOpble BHUJbl paKa, CapKONEHUI0 U MepesOMBI
Kocted. KpoMe TOro, cHu»xeHue CUJbl XBaTa Koppe-
JiUpyeT c 6oJiee BBICOKHMM IOKa3aTesasIMU TOCIHUTA-
JIU3alUM, XyALIUM THUTAaHUEM, MOBbIIIEHHONW O06Iien
CMEPTHOCTbIO U 6ojiee HU3KUM KadyeCTBOM >KH3HHU.
OnHaKO OOLIENPUHATOr0 MOPOroBOr0 3HAYEHUS MJIs
omnpezie/ieHUs] HU3KOW CHJIbl XBaTa He CYLIECTBYET.
EBpomnelickoe 06LIECTBO KJIMHUYECKOrO MUTAHUSA U
MetabosnaMa (ESPEN) nepBoHayaJbHO YCTaHOBHJIO
JIMarHOCTUYeCKHe MTOPOroBble 3HAYEHUs CapKOMEHUH
Ha ypoBHe < 30 Kr JJisl My>4MH U < 20 Kr AJig KeH-
IIIUH, OCHOBBIBAsICb HAa Macce U QYHKIUU CKeJIeTHBIX
mblun [13]. HejaBHO 3TH moporosbie 3HAaYeHUs ObIIU
IepecMOTPEHbI U YCTAHOBJIEHBI HA YPOBHE < 27 KT [/
MY’KYHMH U < 16 Kr A1 keHIIMH [17].

OneHka QYHKIUHM CKeJeTHBIX MbI. PyHKIUIO
CKeJIETHBIX MBILII] MOKHO OLEHUTh C MIOMOIIbI0 KpaT-
KOUW OaTaped TeCcTOB PuU3NYeCKOH paboTOCIOCOOHO-
cty (SPPB), koTopasi BKJ/IIOYaeT TeCThbl HAa BCTaBaHHUE
13 MOJIOXKEHHUS CH/Isl, pPABHOBECHE U X0/1b0Y, T03BOJISIO-
11e KOCBEHHO OIleHHUTb yPOBeHb GU3NYECKON aKTHUB-
HOCTH C NOMOIIbI0 CHUCTeMbl 6asiioB. UccienoBaHus
MalMeHTOB, HAaxXOJSAIIMXCA Ha reMojuaJn3e, MOKasa-
Jy, 9to SPPB AB/Ig€eTCcA LleHHBIM MHCTPYMEHTOM CTpa-
TUPUKALUU PHUCKA, MOCKOJbKY 6oJiee HU3KHE 6aslJibl
SPPB 3HauuTe/IbHO CBsI3aHbI C 60Jiee BLICOKOUW 00IeH
CMEPTHOCTBIO, OOIeH rocnuTaivM3andedl U PUCKOM
rOCHUTANIN3alMHY, CBA3aHHON C Cep/ieuHO-COCYIUCThI-
MU 3ab6osieBaHusAMHU [18]. CucTremaTHyeckuii 0630p,
npoBeZieHHbIN S. Bhasin et al. [19], aHanusupyomuii
13 odunmabHBIX 3asiBJEHUH 110 OI[eHKe CapKONeHHUH,
M0KasaJl, YTo KaK abCOJII0THas CHJIa XBaTa, TaK U OTHO-
CUTeJIbHAsI CUJIa XBaTa C MOMPABKOW Ha BeC sIBJISIOTCS
KJIIOUEBBIMU T10Ka3aTeJsIMH CHH)XKEHHUsI MbIILIeYHON
AKTUBHOCTU. Y MOXUJIbIX JIOJIEH, IPOKUBAKOIIUX B CO-
00111eCTBe, CHUXKEHHUE CUJIbI XBATa U CKOPOCTH MOXO KU
He3aBHUCUMO MPe/ICKa3bIBAIOT MaJleHHs, coobIaeMble

CaMHUMHU NallieHTaMU OrpaHUY€eHHs] aKTUBHOCTH, Ilepe-
JIOMBbI 6e/ipa M cMepTHOCTb. CKopocThb X01b6b1 <0,8 M/
B YeThIPEXMETPOBOM TeCTe X0/ bObI OblIa Npe/JIoKeHa
B KayeCcTBe KpUTepHs HapyLIeHHUs MbIIIeYHOW QYHK-
nuu [20]. YeTblpexMeTpoBbId TecT x0b6bl (AMWT) -
3TO O06lleNnpuUHATas B MHpe CTaHJAapTU3UpPOBaHHas
OIIeHKA CKOPOCTH XO/IbOBI /151 OLleHKU QPYHKIMH MbIIII]
HIDKHUX KOHe4YHOCTeH, OoQuIMaJbHO 0J00peHHas
EWGSOP2. YyacTHUKHM UAYT B CBOEM OGBLIYHOM TEMIIE
0 NpsAMOMN 4-MeTpOBOU JOpPOXKKe, IPU 3TOM OTCYET
BpeMeHM Ha4yMHAeTCsl I0Cje MepBOro Iara, YTOoObI
HCKJIIOUUTD JitoOble 3¢deKThl yckopeHUs. CoryacHo
3TOMY KOHCEHCYCHOMY PYKOBO/ICTBY, CKOPOCTb X0/ b6bI
MeHee 0,8 M/C CIYKUT JJUarHOCTUYECKUM KPUTEpHUEM
CapKONeHWYeCKOH NUCHYHKIUHU CKeJIeTHBIX MblL [9].

IIpodpunakTrka v JedeHHe CAapKONEeHU!
UccnenoBanue S. Cacciatore et al. [21] moka3asio, 4To
KaK MHUIeBble 106aBKH, TaK U QU3UYECKHE YIIPaKHe-
HUSl UTPAIOT 3HAYUTEJBHYI POJIb B MPOPHUIAKTHKE
Y YAy4IIEeHUN COCTOSIHUSI NMPU capKoneHUH. CUIOBbIe
TPEHHUPOBKU B COYETAHUHU C NHILEBBIMU J00aBKaMHU
MOTYT 3P dEeKTUBHO YJIYyULIUTh GU3NUECKYI0 QYHKIHIO
Y YBEJIMYUTD CHUJY CKeJIETHBIX MbILIIL Y JIIOZEH C CapKo-
neHuen. BaXkHO OTMETHUTB, YTO 3TU METO/IbI HE TOJIBKO
3P PeKTHUBHBI, HO U SKOHOMHUYECKU BBITOJHBI U MpPaK-
TUYHBI, YTO JleJIaeT UX IPUTOHBIMU JJIsi KIUHUYECKO-
ro npuMeHeHusd [22].

B03MOXHOCTb BKJIIOUEHUS] QU3HUUECKUX YIIPpaXKHe-
HUM U IMeTUYEeCKUX BMeEIIAaTeJbCTB B MOBCEHEBHYIO
KU3Hb XOpOLIO 3aJj0KyMeHTHpoBaHa [23]. ®usuye-
CKHe yIpaKHEHHUs, 0COOEHHO CHUJIOBble TPEHHPOBKY,
NpeJCTaB/sAIT CO60H MPOCTOM U JOCTYIHBIN BU/| BMe-
IIaTeJbCTBA C MMWHHUMaJbHBIMU JIOTHCTHYECKHMHU
TpebGOBaHUAMH, YTO MO3BOJISIET AJAITHPOBATh €ro K
NOTPEOGHOCTSIM pPA3/IMYHbIX MalUeHTOoB. JTa ¢opma
yOopakHEeHUH TpebyeT MHUHHUMaJbHOro o6opyzoBa-
HUSI ¥ MOXKET BBINOJIHATBCA JjoMa UJIM B 0OLIeCTBEH-
HBbIX IIEHTPaX, YTO JieJIaeT ee JIETKOJOCTYNHOMU s
NOXUJBIX Jtofied [24]. [uueBble 06aBKH, 0COOEH-
HO NpUeM He3aMeHHUMbIX aMUHOKHUCJIOT U [-TUJPOK-
cu-B-metuabytuparta (HMB), Takxke MOryT 6bITH Jier-
KO BKJIIOUEHbl B €XXeJHEBHbIM pallMOH NUTAaHUS. ITU
BMeIllaTeJbCTBA HE TOJBKO NMPOCTbl B MPUMEHEHUH,
HO U BbICOKO3(}(EKTHUBHBI, UTO 06ecreyrnBaeT J[0Jro-
Cpo4yHOe co6JII0JleHNe, UMelollee pellarllee 3Haye-
HUe JIJIs IoJ/lep KaHUs MbIIIeYHONW MacChl U GYHKIUU
y MOKUJIBIX Jitoziel [14].

CoueraHune QU3MYECKUX YNPAKHEHUM U MULle-
BbIX /106aBOK IPOJIEMOHCTPUPOBAJIO CHHEPreTUYeCKUH
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addexT: uccnenosanve M. Yamada et al. [25] moka-
3aJ10, UYTO TaKoe KOMOMHUPOBAaHHOE BMeIIaTeJlbCTBO
obecreyrBaeT Jy4liHe pPe3yJbTaThl B YJIy4IIeHUU
COCTOSIHUS NIPU CAapKOINEHUH, YeM JII060H U3 MO/XO0-
Jl0B II0 OT/eJIbHOCTH. KpoMe TOro, aTu BMeUlaTe b-
CTBAa MOTYT 3HAYUTEJbHO CHU3UTh [0JTOCPOYHYIO
Harpy3Ky Ha CHUCTeMbl 3/JpaBOOXpaHeHHUs], OTKJa/|bl-
Basl HACTYIlJIEHWe UHBAJUAHOCTU U yJaydilas obliee
COCTOSIHME 3/I0POBbSI MOMXUJBIX JIIOJEeH, M03BOJIss
MM COXPaHATb OOJIBLIYI0O HE3aBUCUMOCTb U Ka4yeCTBO
>KU3HHU 110 Mepe cTapeHud [15].

CuioBble TPEHHMPOBKU IIMPOKO IMPHU3HAHBI HaW-
6osiee 3¢ PEKTUBHBIM METO/JOM YBEJUYEHUS MbIIIey-
HOM MacChl U CUJIbI Y TOXKUJIBIX JTIoZiel [26]. B paboTe
S. Toselli et al. [16] 6bLJI0 MOKa3aHO, YTO BHICOKOWH-
TEHCHUBHbIE CHUJIOBble TPEHUPOBKHU GoJiee 3¢PeKTUB-
Hbl, Y4eM TPEHUPOBKHU CpeJHel WM HU3KOHW UHTEH-
CUBHOCTH, B TOBBIIIEHUN CUJIbI CKEeJETHBIX MBI y
MOXKUJIBIX JioJled. OiHaKo paboTa y4yeHbIx R. Nilwik et
al. [27] nokasasia, 4YTO CHIKEHHE MBILIIEYHOU MacChl,
CBAI3aHHOE C CapKONEeHHeH, B NEPBYIO o4yepesb 06y-
C/IOBJIEHO aTpodued MbIIIeYHbIX BOJIOKOH Il Tuma.
C. Lim et al. [28] BbL10 ycTaHOBJIEHO, YTO TPEHUPOBKHU
C YMEPEHHOW U HU3KOW MHTEHCUBHOCTBIO 3aMe/IJISIOT
aTpoduro MBIIIEYHbIX BOJIOKOH Il THMa, a Takke yBe-
JINYMBAIOT 3KCIIPECCHUI0 MUTOXOH/IPUAJIbHBIX OEJIKOB U
peMo/ie TMpOBaHUeE, TEM CaMbIM yJIydlliasi MeTab0I13M
CKeJIETHBIX MBI

XOTs1 MHOTOYMC/IEHHble HCCJIe[JOBaHUsI IO/ TBep-
Anau 3QPeKTUBHOCTh U MeXaHHM3Mbl CHUJIOBBIX Tpe-
HUPOBOK B 00pbbe C CapKONeHHeH, He CYIIeCTBYeT
CTaH/AapPTHU3UPOBAHHOIO MOPOrOBOr0 3HAYEHHUS HH-
TEHCUBHOCTH CHJIOBBIX TPEHUPOBOK. OmpejesieHue
ONTHMAJbHBIX IapaMeTPOB CHJIOBBIX TPEHHUPOBOK
oCTaeTcs KJIIOYEBBIM HalpaBJeHUEM OYAyLIIUX HC-
ce/l0BaHUH B 06J1acTU NPOPUIAKTUKUA CapKOTEHHUH.
A3po6HbIe yIpaKHEHHs], TaKUe KaK 6Ger TPyCIou H
IJIaBaHUe, TaKXe Ji0Kas3aJu CBOK 3PQPEeKTUBHOCTh
B NpoduIaKTHKe U JiedeHUU CapKoNeHHU. XOTs as-
poGHBIe ynpaKHEHHUs] He MPUBOJAT K 3HAYUTEJbHO-
My YBEJMYEHHI0 MbILIEYHON MacChl, OHU YIYYILAIOT
YHKIMI0O MUTOXOH/JPHUH, CIOCOOGCTBYIOT CHUHTE3Y
6eJsIKa, yMEHBILIAIOT BOCIAJIEHHE U CHIKAIOT YPOBEHD
OKHCJIUTEJbHOTO cTpecca [29], YTO B COBOKYNHOCTH
CIOCOGCTBYET YCUJIEHUIO CHHTE3a MBILIEYHOT0 GeJKa.
BbLI0 NOKa3aHo, YTO COYeTaHHe a3pOOHBIX yIpaKHe-
HUHM U CUJIOBBIX TPEHHPOBOK Y/y4dlllaeT COCTaB TeJa,
CUJIY U QYHKIIUIO CKeJIETHBIX MbILIL. XOTS pe3y/IbTaThl
HCCIeIOBAHUN 3TOr0 KOMOUMHUPOBAHHOTO MOAX0/1a He
BCer/la COIJIACYIOTCs, OH NMOTEHIMaJbHO MOJIe3€eH JJIs
sawogen ¢ capkonenuei [30]. PT. Wen et al. [31] B cBoelt
paboTe BBISICHUJIM, YTO pa3JIMYHble BUJbI YIIpaXKHe-
HUH CIOCOOGCTBYIOT YJIYULIEHUIO MbIIIIEYHON CUJIBIL. [10-
3TOMY MOXKHJIBIM JIIO/IIM PEKOMEH/1yeTCsl 3aHUMaThCs
WHTEHCHUBHBIMU CUJIOBBIMU TPEHHPOBKAMU B HEGOJIb-
11X 06'beMax B COYETAHUHU C a3POOHBIMU TPEHHUPOBKa-
MHU. Tako# MOAXOJ CTUMYJIMPYeT MbIIIeYHble BOJIOKHA

Il Tuna B oTBeT Ha PpU3MYECKHe HArPY3KU U YBEJUYH-
BaeT IJIOTHOCTb MUTOXOH/IPUM B CKeJIETHBIX MbIIIIAX,
TeM caMbIM 3aMe/lJsis CHUKEeHHe MbIIIeYHOU Macchl U
npeJoTBpallas CapKOIeHHIO.

BMemaTe /IbCTBO B 06/1aCTH MUTAaHUSA
HenocraTouHoe noTpe6ieHHe MUTATEIbHBIX BEIECTB
CYUTAETCS MOTEHLHAJbHBIM (aKTOPOM, CIOCOGCTBY-
I0IIUM pa3BUTHIO capkoneHuu [32]. UccienoBanus
NUTaTe/JbHbIX BEILIECTB, CBSI3aHHbIX C CApKOIeHHeH, B
OCHOBHOM COCp€/IOTOYeHbI Ha OeJiKaX, BUTAMHUHAX, aH-
TUOKCH/IAHTAaX Y JJIMHHOLIETIOYHbIX TOJIMHEHAChIIeH-
HBIX )KUPHBIX KucnoTax [33]. Kak EWGSOP, Tak 1 Mex-
JlyHapo/iHas paboyas rpynmna no capkoneHuu (IWGS)
pPEeKOMEH/YIOT 100aBKM He3aMeHUMbIX aMHUHOKHCJIOT,
B YAaCTHOCTH JIEWIIMHA U ero NPUPOJAHOro MeTabouTa
B-rugpokcu-B-metunbytupara (HMB), nas ycuinenus
aHaboJsiu3Ma 6esika B CKeJeTHBhIX Mblnnax [34]. Bu-
TaMHUHbI TaK)Ke WIPaAlOT PoJib B MPOPUIAKTHKE U Jie-
YeHUU capkoneHuHU. Uccie0BaHUs OKA3bIBAIOT, YTO
AebunuT BUTaMUHA D y MOXWJIBIX JIIOJel CBSI3aH C
HapyueHueM QyHKIMY CKeJIeTHBIX MBI HXKHUX KO-
HeYHOCTeW. YpoBeHb BUTaMUHa D B CbIBOPOTKe KPOBU
OTPHULATEJBHO KOPPEJUPYeT C NMPOBOCHAIUTEIBHBIM
nuTokrHOM IL-6 [33]. [leduuuT BuTamuHa B1 moxet
NPUBECTH K JIBUTATEJbHBIM U CEHCOPHBIM HapyllIeHH-
SIM, aTpoQ U CKeJIeTHBIX MBI, HAPYLUIEHUSIM KOOP/IU-
HalWH U JUCOYHKIIMH HIPKHUX KOHEYHOCTEH, YTO NpH-
BOJZIUT K HapylieHUsM rnoxofku [35]. Butamunsbl C u E
06J1a/1al0T aHTHOKCH/IaHTHBIMU CBOMCTBaMH, KOTOpbIe
HeUTpaJn3yl0T CBOOOJHbIE PaJIUKaJbl U YMEHBIIAIT
MOBpeX/jeHHe CKeJIeTHBIX MbIIIL, BHI3BAaHHOE OKH CJIHU-
TeJIbHbIM cTpeccoM. Tskesabld gepunut Butamuda C
CBsI3aH C yCTaJIOCThIO U ciabocThio [35]. [loMmumo aH-
THUOKCUJAHTHOTO AeWCTBUS, BUTAMUH E cmoco6cTByeT
CUHTe3y 6eJiKa, yJIydllaeT KpOBOCHAGKEHHE U I0CTaB-
Ky MUTaATeJbHbIX BELIECTB K CKeJeTHbIM MBbILIIAM, a
TaKKe MOBBIIIAeT KaYeCTBO MbIIIeYHON TKaHHU [36].
MuHepaJsibl TakXe He06X0 UMbl /1151 TPOUIAKTH-
KU Y JIeYeHHUs] CApKOTIEHUH, 0CO6EHHO KaJIui, MarHui,
cesieH, KaJblUi U UUHK [37]. NoHBI Kasus NOMOramT
MO/ /lepXKHUBAaTh BO36YJUMOCTb HEUPOHOB U CKEJIETHBIX
MBI, @ UX CUJbHBIA JePUIUT MOXKET NPUBECTH K
MBbIIIEeYHOU c1a6oCTH. LIMHK, B OCHOBHOM XpaHsALIUKCS
B CKeJIETHBIX MbIIIIAX, HEO6X0AUM JJIsI HOPMaJIbHOIO
MeTa601M3Ma U QYHKIMOHUPOBAHHUS MBIIIL, y4aCTBY-
€T BUMMYHHBIX peaKLUSIX U UTPaeT POJIb B3aMe/IJIeEHUU
OKHCJINTEJIbHBIX IPOIECCOB, HEUTPAJIN3Ys CBOGO/IHbIE
paaukasabl. MarHui croco6CcTByeT paccaabieHUuIo CKe-
JIETHBIX MBI, YIy4IIaeT UX GYHKLHIO U y4acTBYeT B
cuHTe3e 6esika v afieHosuHTpUudpochata (ATD). OH Tak-
»Ke CHIKaeT BO3/IeMCTBHE XPOHUYECKOTO BOCIA/IEHUS
Ha opraHusM. CeJsieH, Me/ib, MapraHel| U XeJe30 sBJs-
I0TCSI KOMIIOHEHTaMHM MeTaslsiopepMeHTOB, KOTOpbIe
HEUTpPa/U3yIOT 3H/JOTeHHble CBOOOJHbIE PAJHKAJIbI,
obpasytoluecs: B npolecce cTapeHusl. MapraHer He-
06x01UM /)11 CUHTe3a 6eJsika U HYKJIEHHOBBIX KUCJIOT,

— 184

Eurasian Health Journal. Vol. 17, No. 4



Sherieva et al.

a ero ieGULIUT MOXKET NPUBECTH K IOPOKAM Pa3BUTHS
cKesleTHbIX MbIL [35]. [l1sh MOXKUJIBIX JIIOJIed yYBeJu-
YyeHHe NOTpeGJIeHHUsT BbICOKOKAYeCTBEHHOIO O6eJika,
BUTaMHHa D, NOJIMHEHACBIEHHbIX >XUPHBIX KHC-
JIOT ¥ JPYTUX MaKpO- U MHUKPOHYTPUEHTOB CJeJyeT
paccMaTpUBaTh KaK 4acTh KOMILJIEKCHOW CTpaTeruu
npodUJaKTUKU U JiedeHUs1 capkoneHUU. CoueTaHHe
MPAaBUJIbHOTO MUTAHUSA C CUJIOBBIMH TPEHHPOBKaMHU
Y a9pOOHBIMU YIIPAXXHEHUSIMU MOXKET He TOJIbKO yBe-
JIMYUTh MAcCy CKeJIETHBIX MBI, HO U YMEHBbLIHUTH
BbI3BAaHHOE BOCIAJIEHHEM pa3pyLIeHHe MbILIL, yayy-
IUTh UX GYHKIHMIO U 3 EKTUBHO 3aMe/IINTh HayaJI0
Y nporpeccrpoBaHue capkornenuu [38]. OHaKo TeKy-
e uccae;0BaHus KOMOMHUPOBAHHOI'O BO3/,EHCTBUS
MUTaHUA U GU3UYECKHUX YIIPAXKHEHUH HA CapKOMEHUIO
OCTaITCsI MPOTHBOPeYrUBbIMU [39].

BoiBOabI
B yc/ioBUSIX CTapeHUs HaceJleHUsI UCCIe[OBAHUS cap-
KOTIEHHH, KOTOpasl CyIlleCTBEHHO BJIMSIeT HAa KayeCTBO
’KU3HU MOXKWIBIX JIFOJIeH, MIPUOGPEeTaT BCe GoJiblee
ob1ecTBeHHOe 3HaYeHue. OZIHAKO JI0 CUX MOP HET eJIU-
HOT'0 MHEHHsI OTHOCHUTEJbHO TOYHOI'0 BO3pacTa Havyasia
3abo0JieBaHUs], MMaTOreHe3a, METOJIOB OLEHKU WU JH-
arHOCTUYECKUX KpUTepueB capKomeHWH. CylnecTBy-
ol[Me HccaenoBaHUs B KbIpreiacTaHe He cofepiKaT
CTAaHJAPTOB OLEHKH, CHEeUaTbHO aJJallTUPOBAHHBIX K
GU3UYECKUM 0COOEHHOCTSM KBbIPI'bI3CKOTO HaceseHHs.

B naHHOM 0630pe mpejcTaBJieH CUCTeMaTHye-
CKHUH 0630p HcCIe0BaHUM CapKOTIEHUH, KOTOPBIH 10-
CIY>KUT OPHEHTHUPOM JiJIs1 pa3paboTKH KJIMHUYECKUX
cTpaTeruil QU3NYeCcKUX yHpaKHEHUH U JJUeTHYeCcKo-
ro BMellaTe/bCTBa. byayiye uccaefo0BaHUSA [OKHBI
OBITh COCPEJOTOYEHBI HA MHTErpaly HalluOHaJIbHBIX
JlaHHBIX MOHUTOPHUHIra GU3NYECKOH MOATOTOBJIEHHO-
CTH C TEKYIUM KOHCEHCYCOM B UCCJIeJOBAHUAX CapKO-
NIeHUH /11 YCTAaHOBJIEHUSA CTaHAapPTOB OLLEHKH, NO/IX0-
AAUMX s HaceneHus. JlanbHelline uccjieloBaHUS
JI0JDKHBI ONpeJieJITh BO3pacT Havasa 3a6o0JieBaHUs,
YCTAHOBUTb KJIMHUYECKHEe KPUTEPUU CKPUHHUHTA U
omnpeJie/IMTh TOPOrOBble 3HAYEHUS /I JUAaTHOCTHUYe-
CKHX [T0Ka3aTeJiel, YTOObl yTOUHUTD OLIeHKY capKoIe-
HUU U CTpaTeruy BMellaTebCTBa.

BnaropapHocTHU
ABTODBI BBIPAXKAIOT UCKPEHHIOI0 6J1arolapHOCThb BCEM
y4YaCTHHUKaM HCC/IeJOBAHHUA U BCEM NpPpeJJaHHbIM CBO€-
My JeJly KoJjlleraM, KOTOpble IOMOIJIY YCIIeLIHO HallU-
caThb 3TOT 0630p.

MuHaHCcUpoBaHue
HccneoBaHre He UMeJIO CIIOHCOPCKOH MO EPIKKH.

KoHpnukT uitepecos
ABTODBI 3asIBISAIOT 06 OTCYyTCTBUU KOHQJIUKTA UHTe-
pecos.
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