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The second period of adulthood in men (35-60 years according to age periodization) is characterized by a grad-
ual decline in muscle mass, decreased bone mineral density, reduced vascular elasticity, and diminished functional
reserves of the cardiovascular and respiratory systems. These changes are accompanied by an increased risk of met-
abolic disturbances, including insulin resistance, abdominal obesity, and dyslipidemia. In this context, intermittent
fasting is considered a promising intervention aimed at regulating energy metabolism, modulating hormonal bal-
ance and lipid profiles, reducing inflammatory markers, and activating autophagic processes, thereby contributing
to body weight normalization and restoration of metabolic homeostasis.

The aim of this review article is to provide a theoretical rationale for combining intermittent fasting and resis-
tance training to correct age-related changes in men during the second period of adulthood.

The paper systematizes current evidence regarding morphological, hormonal, metabolic, and functional transfor-
mations occurring in men during the second period of adulthood, as well as the mechanisms underlying the effects
of intermittent fasting and resistance training on morpho-functional parameters. It is demonstrated that their com-
bination produces a synergistic effect aimed at reducing visceral adiposity, improving insulin sensitivity, preserving
muscle mass, increasing bone mineral density, and optimizing cardiovascular function. The findings presented in
this article may serve as a basis for the development of preventive programs targeting age-related changes and for

maintaining physical health in men of the second period of adulthood.
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Introduction.

The relevance of this study is determined by the ur-
gent need to identify scientifically grounded approaches
for maintaining the morpho-functional status of men
during the second period of adulthood, as this stage
is marked by pronounced changes in physical perfor-
mance, adaptive capacity, and quality of life. This period
is characterized by the gradual development of sarcope-
nia and osteopenia, decreased vascular elasticity, and
reduced cardiovascular and respiratory reserves [1, 2,
3]. These processes are accompanied by an increased
risk of metabolic disturbances, manifested by insulin
resistance, abdominal-type obesity, dyslipidemia, and
other components of metabolic syndrome [4, 5]. In the
absence of preventive measures, such changes signifi-
cantly increase the likelihood of chronic non-communi-
cable diseases and a decline in adaptive potential. Inter-
mittent fasting has attracted considerable attention as a
strategy for regulating energy metabolism, with the po-
tential to influence hormonal profiles, lipid metabolism,
inflammatory markers, and autophagic processes [6, 7].
Evidence indicates that its implementation may optimize
body weight, reduce adipose tissue mass, maintain gly-
cemic stability, and contribute to the restoration of met-
abolic balance [8, 9].

Resistance training, in turn, is one of the most ef-
fective approaches for correcting age-related changes,
as it stimulates muscle fiber hypertrophy, supports the

preservation of muscle strength, enhances bone miner-
al density, and improves cardiovascular and respiratory
parameters [10, 11]. The combination of intermittent
fasting and resistance training creates conditions for a
comprehensive impact on morphological and function-
al parameters, generating a synergistic effect that may
exceed the outcomes achieved by either intervention
alone.

From a scientific perspective, investigation of this
combined approach is particularly relevant, as existing
studies predominantly examine these factors separate-
ly, without accounting for their potential interactive and
mutually potentiating effects. The practical significance
lies in the possibility of implementing individualized
physical activity and nutritional programs aimed at pre-
venting age-related changes, enhancing functional re-
serves, and preserving work capacity in adult men.

The aim of the study.

To substantiate the effectiveness of combining inter-
mittent fasting and resistance training for the correction
of age-related morpho-functional changes in men during
the second period of adulthood.

Main part.

Age-Related Morpho-Functional Characteristics of
Men in the Second Period of Adulthood. In men during
the second period of adulthood, complex age-related
transformations gradually unfold, affecting both mor-
phological and functional characteristics of the organ-
ism. These changes are multidimensional in nature,
integrating adaptive regulatory processes, hormonal
imbalance, reduced regenerative capacity, and the ac-
cumulation of subclinical metabolic disturbances. Mor-
phological alterations include a progressive decline in
skeletal muscle mass (sarcopenia), reduced bone min-
eral density (osteopenia), and gradual redistribution and
increase of adipose tissue [12-17]. One of the hallmark
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features of this age interval is the gradual reduction in
muscle mass accompanied by a decrease in the number
and volume of muscle fibers, particularly type Il fibers
[18, 19]. This process is associated with diminished con-
tractile strength, reduced muscle density, and decreased
performance during physical activity. Sarcopenia is
defined as an age-related atrophic process involving
not only a reduction in muscle volume but also a sub-
strate-level decline in the metabolic activity of myocytes
[18-20].

Concurrently, bone mineral density progressively
declines, increasing the risk of osteopenia and osteo-
porosis [21, 22]. Imaging studies, including computed
tomography, indicate an almost linear reduction across
adulthood, more pronounced in women but also sig-
nificant in men. Decreased bone density compromises
musculoskeletal integrity and elevates fracture risk even
after minor trauma [23, 24]. Age-related osteopenia and
reduced biomechanical strength are linked to dimin-
ished mesenchymal stem cell numbers, accumulation
of cellular damage, and impaired metabolic function of
stem cells and their niche [25, 26]. As a result, osteoblas-
togenesis decreases while osteoclastogenesis predomi-
nates, shifting the balance toward bone resorption over
formation.

Age-related alterations in body composition are also
characterized by increased abdominal (visceral) adiposi-
ty and reduced subcutaneous fat in certain regions. Even
in the presence of stable body weight, the proportion of
fat mass increases while lean mass declines [27-29]. This
shift significantly disrupts metabolic regulation [15, 30].
The loss of skeletal muscle — the primary site of glucose
disposal both at rest and during physical activity — reduc-
es basal metabolic rate and limits energy expenditure
even without overt weight gain [30, 31]. As a result, sub-
strate utilization efficiency declines, particularly for car-
bohydrates, and metabolic flexibility becomes impaired.

Visceral adipose tissue is metabolically active and
secretes a broad range of pro-inflammatory cytokines
(e.g., interleukin-6, TNF-a), which interfere with insulin
signaling in the liver, skeletal muscle, and adipose tissue
[30-32]. This cytokine-mediated mechanism increases
circulating free fatty acids, contributing to insulin resis-
tance, hyperglycemia, elevated insulin levels [33-35].

Simultaneously, thermogenic capacity declines due
to reduced active muscle mass and decreased expres-
sion of uncoupling protein 1 (UCP1) in brown adipose
tissue [36, 37]. Impaired thermogenesis diminishes cold
adaptation and further reduces energy expenditure,
contributing to the development of a phenotype charac-
teristic of age-related hypokinesia [38].

Collectively, these alterations establish the patho-
physiological basis for metabolic syndrome, type 2 dia-
betes mellitus, non-alcoholic fatty liver disease, and car-
diovascular disorders, particularly in physically inactive
individuals [39, 40]. Accordingly, optimizing body com-
position and maintaining muscle activity are critical for
preventing age-related metabolic dysfunction. Function-
al changes during the second period of adulthood also
encompass hormonal and endocrine shifts, along with
modifications in cardiovascular, respiratory, and neural
regulation [41-45]. Progressive declines in total, free,
and bioavailable testosterone occur, accompanied by re-
duced tissue sensitivity to insulin, IGF-1, and growth hor-
mone [46-48]. Gonadotropic control becomes impaired,

with decreased luteinizing hormone secretion and di-
minished testicular responsiveness to LH and human
chorionic gonadotropin [47, 48]. Reduced androgenic
stimulation facilitates adipose infiltration of muscle and
bone, promotes inflammation, and attenuates anabolic
tone.

Age-related vascular changes include progressive
arterial stiffening due to decreased elastin and collagen
synthesis, increased vascular calcification, and reduced
sensitivity of aortic and carotid baroreceptors [49-51].
The cumulative effect is increased peripheral vascular
resistance, reduced vascular compliance, impaired blood
flow, and elevated thrombotic risk [52]. Cardiac adapt-
ability to physical and emotional stress declines, stroke
volume decreases, and systolic blood pressure rises [53-
56]. These hemodynamic changes limit cardiovascular
responsiveness and recovery capacity, potentially con-
tributing to hypertension, ischemic heart disease, insulin
resistance, and heart failure.

Within the pulmonary system, static and dynamic
respiratory parameters decline with age. Lung elasticity
decreases, ventilation-perfusion efficiency worsens, and
physiological dead space increases [57-59]. Reduced al-
veolar elasticity limits maximal respiratory effort, while
declining diffusion capacity and increased ventilation
heterogeneity impair oxygen delivery. Consequently,
aerobic capacity decreases, fatigue develops more rap-
idly during prolonged or intense exercise, and overall
exercise tolerance declines.

Age-related neuromuscular alterations involve both
central and peripheral neuronal changes, including a
reduction in motor unit number, altered activation pat-
terns, and increased desynchronization of motor re-
sponses [60, 61]. These changes reduce coordination
accuracy and increase fall risk [61, 62].

Metabolic disturbances progressively intensify
during this life stage. The prevalence of insulin resis-
tance rises, particularly in association with visceral adi-
posity. Glycemic control deteriorates, fasting insulin and
glucose levels increase, and lipid profile alterations be-
come characteristic (elevated LDL and triglycerides, re-
duced HDL). Systemic inflammatory markers, including
C-reactive protein and pro-inflammatory cytokines, are
elevated [63-65]. Chronic low-grade inflammation per-
petuates metabolic imbalance and oxidative stress.

Importantly, these age-related transformations are
interconnected and mutually reinforcing. Declining tes-
tosterone promotes lipogenesis and reduces muscle
metabolic activity; vascular stiffness compromises nutri-
ent and oxygen delivery; muscle atrophy impairs glucose
utilization; chronic inflammation accelerates endothe-
lial dysfunction; and respiratory decline limits adaptive
capacity. Thus, men in the second period of adulthood
enter a transitional stage characterized by diminished
functional reserves, which can only be effectively ad-
dressed through timely preventive interventions.

Understanding the specific features of this age peri-
od is critical for designing effective health-oriented pro-
grams aimed at attenuating destructive processes and
enhancing adaptive potential.

Influence of Nutritional Strategies on the Physiologi-
cal Status of Men in the Second Period of Adulthood. The
physiological state of men during the second period of
adulthood is determined by the complex interaction of
genetic, endocrine and other factors, among which di-
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etary patterns play a central role. During this stage, reg-
ulatory shifts in metabolism, hormonal activity, vascular
tone, and trophic processes emerge, leading to a decline
in adaptive reserves. Nutritional strategies should there-
fore be considered not merely as energy supply mech-
anisms but as targeted tools for maintaining metabolic
stability, preventing cardiometabolic disorders, and pro-
longing functional capacity.

The prevalence of metabolic syndrome, insulin resis-
tance, hyperlipidemia, and abdominal obesity increases
significantly compared with younger age groups. This is
driven not only by age-related hormonal changes but
also by suboptimal dietary behaviors characterized by
excessive intake of refined carbohydrates and saturated
fats and insufficient antioxidant consumption. Chronic
caloric excess — even without overt obesity — leads to hy-
perinsulinemia, hyperleptinemia, and elevated inflam-
matory mediators, thereby accelerating atherogenesis
[66, 67].

Optimal nutritional strategies should promote met-
abolic flexibility, energy balance, and hormonal stabili-
ty. Diets low in refined carbohydrates and adequate in
protein intake improve insulin sensitivity and reduce vis-
ceral fat accumulation [68]. However, excessive carbo-
hydrate restriction may elevate cortisol levels and nega-
tively affect psychological well-being; therefore, dietary
regimens require individualized adjustment [69].

The Mediterranean dietary pattern, rich in monoun-
saturated fatty acids, antioxidants, fiber, and moderate
caloric intake, has demonstrated effectiveness in reduc-
ing cardiovascular risk in adult men. It improves lipid
profiles, lowers triglycerides and LDL cholesterol, and
supports adequate testosterone levels [70].

Intermittent fasting protocols (e.g., 16:8, 14:10) are
increasingly investigated for their effects on glucose
metabolism, lipid oxidation, and inflammatory markers.
Such approaches activate autophagy, enhance metabol-
ic efficiency, and promote weight loss while preserving
lean mass. Nevertheless, decreased energy expendi-
ture due to age-related muscle loss necessitates indi-
vidualized caloric adjustment based on anthropomet-
ric parameters and physical activity levels. Adequate
protein intake (1.2-1.5 g/kg/day) with even distribution
throughout the day is essential for maintaining muscle
mass and preventing sarcopenia. Essential amino acids,
particularly leucine, stimulate muscle protein synthesis
and enhance anabolic responsiveness [71].

Micronutrient sufficiency is equally important. Defi-
ciencies in zinc, magnesium, selenium, and vitamin D are
associated with reduced testosterone levels, impaired
immune function, and increased depressive symptoms.
Conversely, excess sodium and potassium deficiency
contribute to elevated blood pressure and vascular dys-
function.

Dietary fat quality must also be considered. Reduc-
ing saturated and trans fats while increasing omega-3
polyunsaturated fatty acids improves cardiovascular pa-
rameters, lipid metabolism, and cognitive function [72].
Regular consumption of fish, nuts, flaxseed, and olive oil
optimizes the omega-6/omega-3 ratio and modulates
systemic inflammation.

Recent analyses indicate that combining balanced
nutrition with regular moderate physical activity (aer-
obic and resistance training) yields optimal improve-
ments in morpho-functional cardiovascular parameters,

body composition, and psychological status in adult men
[73, 74]. Meal timing is another critical factor. Aligning
food intake with circadian rhythms enhances metabol-
ic efficiency and glycemic stability. Late-night meals and
nocturnal snacking are associated with insulin resistance
and disrupted melatonin secretion.

In summary, nutritional strategies for men in the
second period of adulthood should constitute a central
component of metabolic prevention, influencing hor-
monal regulation, vascular reactivity, muscle mass pres-
ervation, and psychological balance. The most effective
models integrate adequate protein and micronutrient
composition, controlled caloric intake, low glycemic
load, and regular physical activity. Implementation of
such strategies substantially reduces cardiometabolic
risk, stabilizes body composition, optimizes cardiovas-
cular function, and slows age-related processes, there-
by promoting healthy longevity and improved quality of
life.

Intermittent Fasting: Physiological Mechanisms and
Adaptive Effects. Intermittent fasting (IF) is defined as a
dietary timing pattern in which total daily caloric intake
is consumed within a defined time window (typically
8-10 hours), followed by a prolonged daily period of ab-
stinence from food intake [74, 75]. This approach does
not necessarily constitute “fasting” in the strict sense,
does not inherently alter the qualitative composition of
the diet, yet substantially modifies the temporal organi-
zation of metabolic processes. Under IF conditions, circa-
dian alignment of metabolic rhythms occurs, which plays
a pivotal role in the maintenance of homeostasis. Key
target systems include the hypothalamic-pituitary-adre-
nal axis, the hepatic — muscular energy regulatory loop,
and signaling pathways governing autophagy [75, 76].

During the fasting phase, endogenous energy mo-
bilization mechanisms are activated, accompanied by
enhanced lipolysis and ketogenesis and reduced insulin
secretion [76, 77]. This contributes to a lower glycemic
load, improved tissue insulin sensitivity, and reduced
levels of pro-inflammatory cytokines such as TNF-a and
IL-6. Moreover, fasting activates AMP-activated pro-
tein kinase (AMPK) and suppresses mammalian target
of rapamycin (mTOR), thereby inducing autophagy — a
physiological mechanism responsible for the degrada-
tion and recycling of damaged cellular structures and
organelles. This response reflects cellular adaptation to
nutrient scarcity and supports structural and functional
integrity under limited energy availability.

Adherence to IF is associated with improvements in
the morpho-functional status of the liver and skeletal
muscle and with normalization of lipid metabolism. Re-
ductions in postprandial hyperglycemia and hyperinsu-
linemia are considered key mechanisms underlying the
decreased risk of metabolic syndrome [76-78]. Evidence
indicates that IF promotes body weight reduction pre-
dominantly through losses in visceral fat, without sub-
stantial depletion of skeletal muscle mass. This effect
may be related to preservation of anabolic potential via
periodic elevations in growth hormone and attenuation
of catabolic cascades [77, 78]. In middle-aged men, IF
combined with adequate dietary protein intake and re-
sistance training may support lean mass maintenance,
enhance androgen responsiveness, and reduce cortisol
levels [77, 79].
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IF also exerts beneficial effects on the cardiovascular
system by lowering arterial blood pressure, improving
the balance between high- and low-density lipoproteins,
and reducing triglyceride concentrations. Clinical obser-
vations have reported reductions in inflammatory mark-
ers, including C-reactive protein, as well as decreased
oxidative stress. Neurohumoral adaptation to IF includes
autonomic reorganization, characterized by reduced
resting sympathetic activity and increased heart rate
variability. IF may also influence epigenetic regulation by
promoting transcription of genes implicated in longevi-
ty, antioxidant defense, and energy metabolism. In addi-
tion, favorable effects on cognitive function have been
documented and are commonly attributed to increases
in brain-derived neurotrophic factor (BDNF) in response
to moderate metabolic stress.

The physiological changes observed under IF repre-
sent a systemic adaptive response encompassing cellu-
lar, tissue, and organismal levels. This dietary pattern
demonstrates potential against insulin resistance, arte-
rial hypertension, obesity, hepatic steatosis, and certain
neurodegenerative conditions. However, the effective-
ness of IF depends on fasting duration, the nutritional
quality of the feeding window, and individual metabolic
features, including physical activity level, age, hormonal
status, and chronotype. Unlike classical caloric restric-
tion, IF may produce metabolic benefits with reduced
subjective hunger, which increases psychological accept-
ability for long-term adherence. Nevertheless, some in-
dividuals may experience transient difficulties with con-
centration, sleep disturbances, or a propensity toward
hypoglycemia during early adaptation. Consideration
of these factors is essential for personalization of the
dietary strategy. Thus, intermittent fasting represents
a promising adaptive model for metabolic regulation.
It combines effects typical of moderate physiological
stress without exceeding compensatory capacity and ac-
tivates mechanisms of repair and regeneration. Within
the framework of healthy aging, IF may be considered an
important component of an integrative health-oriented
approach.

Resistance Fitness as a Tool for Correcting Mor-
pho-Functional Parameters in Men during the Second
Period of Adulthood. Resistance fitness is defined as a
system of physical exercises aimed at developing mus-
cular strength, endurance, hypertrophy of muscle fibers,
and overall somatic performance through weighted
exercises [80, 81]. This approach is biologically justi-
fied given the age-related decline in anabolic hormonal
background after the age of 35 years, which necessitates
specific external stimulation to preserve skeletal mus-
cle tissue [80-82]. Regular resistance exercise promotes
increases in the cross-sectional area of muscle fibers,
predominantly via hypertrophy of type lla fibers [83].
In men in the second period of adulthood, favorable
changes in morphometric indices are observed, includ-
ing reductions in fat mass, body mass index, and visceral
adipose tissue, alongside increases in fat-free mass [84].

At the functional level, resistance training leads to in-
creased upper- and lower-limb strength, improvements
in functional tests (e.g., sit-to-stand, 6-minute walk test),
normalization of pulse pressure and heart rate variabil-
ity, and clinically meaningful effects on fasting plasma
glucose and insulin sensitivity indices.

Regarding lipid metabolism, reductions in triglycer-
ide levels, improved HDL/LDL ratio, and decreased plas-
ma atherogenicity have been reported [84]. Resistance
training also affects inflammatory biomarkers, including
decreases in C-reactive protein and interleukin-6, indi-
cating attenuation of systemic low-grade inflammation.
At the hormonal level, resistance exercise is associated
with enhanced tissue sensitivity to testosterone, im-
proved testosterone-to-cortisol ratio, and modulation
of growth hormone and IGF-1 secretion. In studies in-
volving men aged 50-60 years, increases in circulating
free testosterone have been observed after 12 weeks
of resistance training performed three times per week.
From a cardiorespiratory perspective, resistance fitness
exerts adaptive effects through improved cardiac pump-
ing function, increased exercise tolerance, and reduced
resting heart rate. Decreases in peripheral vascular resis-
tance, improved endothelial function, and enhanced NO
synthesis have also been noted.

A distinctive feature of adaptations in this age seg-
ment is their dependence on training regularity, ade-
quate protein provision (at least 1.2-1.5 g/kg/day), and
individual anabolic hormonal status. Prolonged interrup-
tions in training may lead to loss of acquired effects due
to age-related destabilization of muscular homeosta-
sis. From an evidence-based standpoint, moderate-in-
tensity training (60-80% of one-repetition maximum)
performed for at least 12 weeks at a frequency of 2-3
sessions per week is considered most effective [85, 86].
An optimal program combines basic multi-joint exercis-
es (press, squat, deadlift/row variations) with accessory
movements targeting smaller muscle groups and pro-
gressive overload. Rehabilitation protocols for men aged
50+ increasingly incorporate resistance fitness as a strat-
egy for secondary prevention of sarcopenia, metabolic
syndrome, hypertension, and osteopenia. Consequently,
interest is growing in the neurohumoral mechanisms of
adaptation, including the involvement of AMPK, mTOR,
and the FoxO signaling cascade [87, 88].

Psychophysiological effects should also be consid-
ered: resistance exercise increases B-endorphin levels,
improves self-esteem, reduces the risk of depressive ep-
isodes, and promotes adherence to a healthy lifestyle.

In summary, resistance fitness in men during the
second period of adulthood functions as a multicompo-
nent intervention addressing morphometric, functional,
hormonal, metabolic, and psycho-emotional domains.
Its use is justified both within health-oriented programs
and within medical and physical rehabilitation systems.
Promising directions for future research include iden-
tification of individual responses to training programs
based on somatotype, hormonal status, and genetic
markers of adaptation, as well as investigation of com-
bined effects of resistance training with nutritional sup-
port, intermittent fasting, and adaptogens.

Synergistic Effects of Dietary Timing and Resistance
Training in Men during the Second Period of Adulthood.
Rational intervention programs for men aged 35-60
years should account for two major components: dietary
regimen and physical activity, particularly structured re-
sistance training. Contemporary nutritional concepts
increasingly emphasize structured eating patterns with
a restricted feeding window of 8-10 hours. Such regi-
mens improve circadian synchronization of metabolic
processes, reduce overall caloric intake, and lower blood
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glucose and triglyceride levels. IF modifies the temporal
structure of energy intake and activates AMPK, SIRT1,
and FoxO signaling pathways involved in autophagy,
oxidative metabolism, and cellular stress resilience [89,
90]. When combined with exercise, this creates a favor-
able metabolic environment for preventing sarcopenia
and osteopenia. Resistance training, in turn, provides
mechanical stimulation of skeletal muscle, activating
mTOR-dependent protein synthesis and stimulating sat-
ellite cell proliferation.

The combination of resistance exercise with IF en-
hances insulin sensitivity, normalizes lipid profiles, and
reduces inflammatory markers such as CRP, TNF-q,
and IL-6 [90, 91]. Studies involving men aged 50+ have
shown that resistance training with adequate protein in-
take within an 8-hour feeding window preserves muscle
mass even under a modest caloric deficit [91, 92].

Synergy between dietary timing and training stimuli
is mediated through complementary signaling cascades:
physical exercise activates the PI3K/Akt - mTOR axis,
whereas IF predominantly activates AMPK/SIRT1 -
PGC-1a pathways [89, 90]. Consequently, both anabolic
processes and mitochondrial biogenesis are supported.
Moreover, time-restricted eating reduces the likelihood
of catabolic activation of cortisol-related pathways.

Regular resistance training at an intensity of 60-80%
of maximal strength, performed 2-3 times per week,
increases the cross-sectional area of type lla fibers, en-
hances strength outcomes, and improves muscle tone
[93, 94]. With sufficient protein intake (>1.2-1.6 g/kg/
day), a positive nitrogen balance can be maintained. The
combination of resistance fitness and IF reduces waist
circumference, BMI, and visceral adiposity measured
by MRI or ultrasound. In individuals with metabolic syn-
drome, this combination contributes to normalization of
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arterial blood pressure, increases in HDL, reductions in
HbA1c, and overall cardiometabolic risk reduction.

Fitness-oriented strategies also include periodization
of training load, with alternating phases of hypertrophy,
stabilization, and maintenance. In the context of IF, pro-
tein intake immediately post-exercise — often coinciding
with the end of the fasting phase — may optimize ana-
bolic responses and hormonal stress. Time-restricted
eating without protein restriction does not compromise
muscle mass and, when combined with resistance train-
ing, may support its preservation or even increase [95,
96]. Regular training further enhances tissue androgen
sensitivity, elevates DHEA-S levels, and improves the tes-
tosterone-to-cortisol ratio.

Conclusions.

Synthesis of contemporary scientific evidence in-
dicates that combining intermittent fasting with sys-
tematic resistance training represents an effective
non-pharmacological strategy for correcting age-related
morpho-functional changes in men during the second
period of adulthood. This comprehensive approach ex-
erts synergistic effects on body composition, metabolic
and hormonal profiles, and cardiovascular and musculo-
skeletal function, thereby reducing the risk of sarcope-
nia, osteopenia, and metabolic syndrome. The proposed
strategy may be considered a scientifically grounded
basis for developing individualized programs aimed at
preventing premature aging, preserving work capacity,
and improving quality of life in adult men.

Prospects for further research.

The findings may be utilized to develop individual-
ized health-oriented programs aimed at preserving work
capacity, functional reserves, and improving quality of
life in men within this age group.
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KOMMNJIEKCHA CTPATErA KOPEKL,IT BIKOBUX 3MIH Y YONOBIKIB APYIOro 3rPINnoro
BIKY 3ACOBAMM IHTEPBAJ/IbHOIO XAP4YBAHHA TA CUZTOBUX TPEHYBAHbDb

HauioHanbHui yHiBepcuTeT disnuHOro BuxoBaHHa i cnopTy YKpaiHu (m. Kuis, YkpaiHa)
informania@ukr.net

Apyeuli 3pinuli 8ik (35-60 poKie 32i0HO 3 nepiodu3auiero 8iKy) y 40/108iKie xapakmepu3yemscsa Mocmynogum
3MEeHWEeHHAM M’S3080i MaAcu, 3HUMXEHHAM MIiHepasabHOi WinbHOCMI KiCMKO80i MKAQHUHU, MOo2ipueHHAM
enacmuyHocmi cyOuUH ma 3MeHWEHHAM YYHKUIOHAAbHUX pe3epsie cepyeso-cyOuHHOI U duxanbHoi cucmem,
WO CynpoBoOXyeEMbCA MiOBUUWEHHAM PU3UKYy MemaboniYHUX nopyweHs, 30Kpemd [HCysniHope3ucmeHmMHocmi,
ab00MiHaMbHO20 OXUPIHHA U ducninioemil. Y ubomy KOoHMeKcmi iHmepsansHuli pexum Xap4y8aHHSA po32a00EMbCA
AIK MepcrnekmusHa iHmepeeHyia 3 Memoro peayndauyii eHepeemu4Ho20 06MiHY, 20pMOHAAbHO20 NPOQins, NinioHo20
criekmpy, 3HUMXCeHHA MapKepie 3anasneHHa ma akmusay,ii npoyecie aymodghazii, cripusaoyu mum camum Hopmanizauii
macu mina i memabosniyHoi pisHosaau.

Memoto yiei oendadosoi cmammi € meopemuyHe 06rpyHMYB8AHHA O00YinlbHOCMI NOEOHAHHA iHMep8aabHO20
Xap4ysaHHA U cunosux mpeHysaHs 0715 KOPeKUii 8iKOBUX 3MiH y 40/108iKie Opy2020 3pinozo 8iKY.

Y pobomi cucmemamu308aHO Cy4dacHi OaHi Wo000 MOPEOAo2IYHUX, 20PMOHAMAbHUX, MemaboniyHux i
(PYHKUiOHAAbHUX mpaHcghopmayili opeaHiamy 4on108iKie 8 Opy2omy 3piniomy 8ilyi,  MAKOH MeXaHizmie erausy
iHMep8asbHO20 Xap4uy8aHHA U cunos8020 imHecy Ha Mopgo-yHKUYIOHANbHI napamempu opaaHiamy. [TokasaHo,
wo ix noedHaHHA 3abesnevyye cuHepeiyHUl egekm, crpAmMosaHuli Ha 3MeHWEHHA B8iCUEepPasnbHO20 OXUPIHHSA,
MOKpaWeHHs 4yymaueocmi 00 iHCyiHy, 36epexeHHsA M’3080i macu, Nid8UUWeHHA MiHepas1bHOT WinbHoCmi KicmKkogoi
MKAHUHU ma onmumi3ayito ¢hyHKYIOHAAbHO20 CMaHy cepueso-cyOuHHOI cucmemu. HagedeHi y cmammi OaHi
MOXCYmb 8UKOpUCMO8y8amMucsa rnpu po3pobui npozpam npo@inakmuKu 8iKosux 3miH i MiOMPUMAHHA hi3u4HO20
300p08’a y Yonoeikie Opy2020 3pinoeo GiKy.

Knro4oei cnosa: izuyHe HaBaHMaxceHHs, M’A3u, eHepaid, Memabosizm, criopm, kapdiopecnipamopHi pyHKUii.
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3B’A30K nyb6aikauii 3 nnaHoOBMMM HayKOBO-AOCAIg-
HUMK poboTamu.

CTaTTs € YaCTMHO NAaHy HAayKOBO-A0CNIAHOI pobo-
TM HY®BCY Ha 2021-2025 pp. «BnanB eK30reHHUX Ta eH-
OOreHHUX paKTopiB Ha nepebir aganTauiiHUX peakLii
opraHiamy g0 ¢i3MYHMX HaBaHTaXKeHb Pi3HOI iIHTEeHCUB-
HOCTI», HOMep Aep»KaBHOI peecTpau,ii 012U108187.

Bctyn.

AKTYanbHICTb [OCNIAKEHHA 3YMOB/IEHA HarasbHOK
notpeboto y MowyKy HAyKoBO O6rpyHTOBAHMUX Migxo-
AiB ons niaTpumaHHA Mop¢dOo-PyHKLIOHANbHOIO CTaHy
YO/I0BIKiB ApPYroro 3pinoro BiKy, OCKiNIbKM came B LeM
nepion, BiadyBaloTbCA BMPA3Hi 3MiHW Yy i3nyHIl npa-
Le34aTHOCTI, adanTaliMHMX MOMIMBOCTAX Ta AKOCTI
XKUTTA. [pyrnii 3pinnit Bik XxapakTepusyeTbca Y YO/OBIKIB
NOCTYNOBUM PO3BUTKOM CapKO- i OCTeoNeHii, noripweH-
HAM eN1aCTUYHOCTI CYAUH, 3HUXEHHAM pe3epBiB cepLe-
BO-CYAMHHOI Ta auxanbHoi cuctem [1, 2, 3]. Ui npoue-
CW MOEAHYIOTLCA 3i 3pOCTAHHAM PU3KMKY MeTaboniyHmx
NOpYLLUEHb, L0 NPOABAAITLCA IHCY/TIHOPE3UCTEHTHICTIO,
OXMPiIHHAM abgoMiHanbHOro TUNY, AUCAINIAEMI€EO Ta iH-
LWMMM CKNaA0BMMKU MeTaboniyHoro cuHapomy [4, 5]. 3a
BiACYTHOCTI NPodinakTUYHMX 3ax04iB TaKi 3MiHM 3HAYHO
NiABULLYIOTb iIMOBIPHICTb PO3BUTKY XPOHIYHUX HEiHPeK-
LiMHUX 3aXBOPIOBaHb i 3HWMKEHHA adanTauilHoro no-
TeHUjany opraHiamy. [HTepBanbHUIA PEXMM XapyyBaHHA
npvBepTaE yBary AK cTpaTeria perynauii eHeproobmiy,
3[,aTHa BNMBATM Ha TOPMOHaNbHUI Npodinb, AiNiAHWNA
CNEeKTp, piBeHb 3ana/ibHUX MapKepiB Ta Npouecu ayTo-
darii [6, 7]. JoBeaeHo, WO MOro 3acTOCyBaHHA MOXKe
ONTMMI3yBaTM Macy Ti/la, 3MEHLUYBAaTU BMICT XXMPOBOI
TKaHWHU, NiATPUMYBATU CTAbiNbHICTb MiKeMiyHoro npo-
dinto Ta cnpuATK BigHOBAEHHIO MmeTaboniuHoi piBHOBaru
[8, 9].

CunoBi TpeHyBaHHA, y CBOO Yepry, € O4HUM i3 Halt-
6inbll edpeKkTMBHUX 3acobiB KOpEeKLUii BIKOBMX 3MiH,
OCKi/IbKM BOHWU CTUMY/IOOTb rinepTpodito m’A30BUX
BOJIOKOH, CNpuAloTb 36epekeHH0 M'A30BO1 cuau, nig-
BULLYIOTb MiHEpasbHy LWiMbHICTb KICTOK, MOKpPaLLyTb
CepLeBo-CyAMHHI Ta AMXanbHi nokasHuku [10, 11]. Mo-
€[lHAaHHA iHTEPBa/ZIbHOrO XapyyBaHHA Ta cuaoBoro ¢iT-
Hecy CTBOPIOE YMOBM [A/1A KOMMJIEKCHOIO BM/MBY Ha
mop@dooriyHi Ta GYHKLIIOHANbHI NapameTpun opraHiamy,
3abe3neuyroum CUHepPriYHNN edeKT, WO MOoXKe nepesu-
LLlyBaTN pe3y/bTaTy iX i30/1bOBAHOTO BUKOPUCTAHHA.

3 HAyKOBOi TOYKM 30pYy aKTya/lbHUM € BUBYEHHA
came LbOro NoeaHaHHA GaKTOpPIB, OCKiNIbKM HaABHI 4o0-
cnigykeHHA 34ebinbworo posrnaaatoTb iX OKpPemo, He
BPaXOBYHUYM MOMKAMBOCTI B3aEMHOIO MOTEHLiOBAaHHA
BMNAMBIB. [paKTUYHA 3HAYYLLiCTb BWM3HAYAETbCA MOXK-
NINBICTIO BMPOBAAMKEHHA iHAMBIAYani30BaHUX nporpam
bi3MYHOT aKTMBHOCTI Ta XapyyBaHHA, CIPAMOBAHMX Ha
npodinakTUKy BiIKOBUX 3MiH, NiABULLEHHA PYHKLiOHANb-
HUX pe3epBiB i 36epexeHHA NpaLe3aaTHOCTI Y0/0BIKiB
3pinoro BiKy.

Merta gocnigKeHHs.

O6rpyHTYBaTN eEKTUBHICTb NOEAHAHHSA iHTEpPBa/b-
HOrO XapyyBaHHA Ta CUJ0BUX TPEHyBaHb AJIA KOpeKuii
BiKOBUX MOpPdO-DYHKLiOHANIbHUX 3MiH Y YONOBIKIB ApY-
roro 3pinoro BiKy.

OcHOBHa YacTUHa.

Bikosi mopgo-ghyHKYioHaAbHI ocobausocmi Yososi-
Kie Opy2020 3pinozo 8iKy. Y 4ONOBIiKiB Apyroro 3pinoro
BiKy MOCTYNOBO PO3ropTatoTbCA CKAagHI BiKOBi TpaH-
chopmaLii, AKi 3a4inatoTb AK MOPPONOTiYHI, TaK i PyHK-

LiOHaNbHi XapaKTepUCTUKK opraHismy. Lli 3miHK matoTb
6araToBUMIpPHWI XapaKTep, NOEAHYOYM afanTUBHI pe-
rYNATOPHI Npouecu, ropMoHanbHUIN AncbanaHc, peayk-
TOBaHY BiAHOBHY 34aTHICTb | HAKOMUYEHHSA CYOKNIHIYHMX
nopyweHb meTtaboniyHoro xapakTtepy. MopdonoriyHi
3MiHW BK/tOYalOTb B cebe MOCTynoBe 3HWUMKEHHA MacK
M’A30BOI  TKAaHWHW (CapKOMNeHis), 3MEHLIEeHHA MiHe-
panisauii KicTKoBOi TKaHWHWM (OCTeoneHin), mocTynose
3POCTaHHA | Nepepo3noAin XMPOBOI TKAHUHU, WO € Ha-
CcNigKom 3MiH ropMmoHanbHOro GOHY YO/0BIKIB Y LbOMY
BiLi [12-17]. OpgHieto 3 KNOYOBMX PUC LLbOTO BiKOBOTO
iHTepBay € NOCTYNOBE 3HUMKEHHA M'A30BOI MacK, 3 0f-
HOYACHUM 3MEHLUEHHAM KifIbKOCTi Ta 06’emy m’s30BMX
BO/IOKOH, 0c06/11BO Bo/IOKOH TUny Il [18, 19]. Lle# npo-
LLeC CYNpPOBOAMKYETLCA 3HUMKEHHAM 3ara/ibHOi CUAN CKO-
POYEHHS, 3MEHLLIEHHAM M’A30BOT LLiNIbHOCTI M 3HUMKEH-
HAM MPOAYKTUBHOCTI MPU 34iNCHEHHI ¢i3nyHuX Bnpas
i OMUCYETbCA BM3HAYEHHSIM «CapKOMEeHiA» fK BIKOBUM
aTpodiuHMI NpoLec, WO OXONIOE He NLe 3MEHLLIEHHS
06’emy, ane i cybcTpaTHE 3HMMKEHHSA MeTabonivyHOoI aK-
TUBHOCTI M’A30BMX KNiTKH [18-20].

MapanenbHO 3 UMM CNOCTEPIraeTbca TeHAEHLUIA A0
3MEHLUEHHA MiHepanbHOI LWiAbHOCTI KICTKOBOI TKaHM-
HU, WO NiABULLYE PU3MK OCTeoneHii i octeonoposy [21,
22]. Hosi nigxoam A0 BUMiptOBaHHA Yepes KoM toTepHY
ToMOrpadito 4EMOHCTPYIOTb, LLO 3 BiIKOM KiCTKOBA LLUi/b-
HICTb 3HMKYETbCA MaliXKe NiHIMHO NPOTAroM A0POCA0ro
BiKY, 3 MOMITHO WBMALWMM TEMMOM Y XIiHOK, NpoTe Lei
cnaj TaKoXK MPUCYTHIN i y YONOBIKiB. 3MEHLWEHHA LiNb-
HOCTi KiCTKOBOi TKaHWHW MNOC/Mab/OE OMOPHY CUCTEMY
KiCTKOBO-M'A30BOro anapaTy Ta NiABULLYE PU3UKK Ne-
penomis HaBiTb 38 HE3HaYHWUX TpaBm [23, 24]. O3HayeHa
ocTeneHia i nporpecyloye 3MeHLWeHHs GiomexaHivyHoI
MILLHOCTI KiCTOK Y YO/I0BIiKiB B ApPYyromy 3pisiomy BiLli €
HaCNiAKOM BIKOBOTO 3HMMEHHA Ki/lIbKOCTi cTOBOYPOBMX
KNITUH TBEPAOT CNONYYHOT TKAHUHW, HAKOMUYEHHS B HUX
Hebe3neyHMx MyTaui, noripweHHAM MmeTaboniyHoro
cTaTycy CTOBOYPOBUMX KNITUH i KNITUH IXHBOFO MiKPOOTO-
YeHHa [25, 26]. 3aKOHOMIPHMM HaCNIAKOM LbOTO € Mo-
CTYynoBe 3HWMKEeHHA ocTeobnactoreHesy i, BiAMNoOBIAHO,
MiHepanisauii CKeNeTHMX TKAHMH, @ TAaKOXK NepeBarkaHHA
ocTeoKnacToreHesy. TakMM YMHOM, npouecu pesopbuii
KICTKOBOrO MaTPUKCY MOYNHAIOTL MepeBarkaTh Hag ocTe-
OCMHTE30M.

Po3nogin nposoi TKaHMHM 3 BIKOM TaKOX 3MiH}O-
€TbcA: 36inbWyeTbCA abaoOMiHAaNbHUI (BicuepanbHUIA)
KMP, CNOCTEPIraeTbCA 3MEHLUEeHHA MNiAWKIPHOTO XuUpy
B OEAKUX AiNsHKaX, WO 3MiHIOE KOMNO3ULIMHUIA CKNag
Tina 4onoBiKiB B LLbOMY BiKOBOMY MepioAi — HaBiTb 3a
CTabiNbHOI Macu Tina BiACOTOK KMPOBOI TKAHUHMU 3pO-
CTag, a M’'A30Ba — 3HUKYETbCA [27-29]. Taka nepebyaosa
KOMMO3MKL,i Tina, WO CynpoBOAXKYETLCA 3POCTAHHAM BiC-
LepanbHOro Upy i 3BMeHLeHHAM M'A30BOT Macu, nNpu-
3BOAWTb [10 3HAYHUX NopyLLeHb MeTaboniuyHoi perynauii
[15, 30]. Brpata m’A30B0Oi TKAHWHW — FOIOBHOTO CMOXMK-
Baya [IOKO3M Yy CTaHi CNOKO Ta i3NYHOI aKTUBHOCTI
— 3HUXKYE 3ara/ibHUI piBeHb 6a3anbHOro meTaboniamy,
LLL0, B CBOIO Yepry, 0bMerKye eHepreTUyHi BUTPaTH HaBiTb
3a He3miHHOi macw Tina [30, 31]. BHacnigoK uboro ameH-
WyeTbcs ePEKTUBHICTb YyTUAI3aLi cybCcTpaTiB OKUC/IEH-
Hs, 0CO6/IMBO BYINEBOAIB, i MOPYLIYETbCA MeTaboniyHa
THYYKICTb.

BicuepanbHa *XMpoBa TKaHWHA € MeTaboNiYHO aKTMB-
HOO: BOHA CEKPETYE LUMPOKMUI CMEKTP MNpo3ananbHUX
LUMTOKIHIB (30Kpema, iHTepnenkiH-6, TNF-a), Aki iHriby-
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OTb iHCYNIHOBY CMTHaI3aL,it0 B MeYiHLi, M’A3ax Ta XKupo-
Bill TKaHMHI [30-32]. TakUI LUTOKIH-3aN1€KHUIA MeXaHi3M
CNPUYMNHAE HAaAMIPHE HAOXOAMKEHHA BIIbHUX KUPHUX
KMCNOT Y KpoBOOGir. Lle, cBOEIO Yeproto, cnpuse po3BuT-
Ky iHCYNiHOPE3UCTEHTHOCTI, rinepraikemii, NiaABULEHHO
piBHSA iHCYNiIHY B KPOBi 11 GOpMyBaHHIO KOMMNEHCATOPHOT
rinepiHcyniHemii [33-35].

MapanenbHO CNOCTEPIraETbCA 3HUMKEHHA TePMOreH-
HOro MOTeHLiasy OpraHiamy, WO 3yMOB/IEHO 3MEHLUEH-
HAM KiZIbKOCTi aKTUBHOT M’A30BOI TKAHWUHU | 3HUKEHHAM
ekcnpecii 6inka UCP1 y Oypilt *KnpoBiit TKaHWHI [36,
37]. Lle nopylye TeNN0YTBOPEHHA, 3HUKYE adanTal,ito
[0 XONOA0BOr0 HaBaHTAXKEHHA Ta We bBinblue 3meHLye
BUTPaTy eHeprii. Pasom ue cnpuunHae dopmyBaHHsA de-
HOTUMY, XapaKTepHOro Aas BiKOBOroO rinoAWHaMIYHOro
cTaHy [38].

Y CYKYMHOCTi TaKi 3pyLleHHs CTaHOBAATb naTodisio-
NIOTiYHY OCHOBY ANA PO3BUTKY MeTaboniuyHOro CUHAPO-
My, LlyKpoBoro giabeTy 2 Tuny, HeasIkoroabHOI XXMPOoBOT
XBOPOOW NeYiHKM Ta KapaioBacKynapHOiI naTonorii, oco-
6nnBo B 0cCi6 i3 HegocTaTHIM piBHeM i3NMYHOI aKTUB-
HocTi [39, 40]. Came Tomy BigHOB/IEHHA ONTUMANIbHOTO
CKnagy Tina 1 3abe3neyeHHs M'A30BOI aKTUMBHOCTI MaE
NPWHLMMNOBE 3HAaYeHHA AnA 3anobiraHHA BIKOBUX MeTa-
60niYHUX NopyLleHb. PYHKLIOHA/bHI Ta CUCTEMHI 3MiHK
B OpraHi3ami YONOBIKiB y APYromy 3piJiomy BiLli BKAOYa-
t0Tb B cebe TakoX TpaHchopMaLii ropMOHaNbHOTO GOHY
i eHOOKPUHHOI perynauii GyHKLiN, 3MiHM y cepLeBo-cy-
OVHHIN, AWXanbHIN cuctemax, HEPBOBIN perynsLii Towo
[41-45]. Y ppyromy 3pinomy BiLi NOCTYNOBO 3HUKYETb-
CA CMHTE3 TecTocTepoHy (i BinbHOro, i BiogocTynHoro),
3MEHLUYETbCA YYTAUBICTb TKAHMH A0 LiNOr0 KOMMAEKCY
ropmoHiB (iHcyniH, IGF-1, ropmoH pocty) [46-48]. Y cTap-
LIMX YONOBIKIB MOPYLUYIOTbCA MeXaHi3MM roHagoTpon-
HOI perynsauji: iHribyBaHHA NpoAyKLUil NOTEIHI3yo4Yoro
ropmoHy (/11) ctae 6inbw BUpaxKeHUM, a BiANoBiai AEYOK
Ha JIT abo XOPiOHIYHMI TOHAAOTPONIH 3HUKYOTbCA [47,
48]. 3HUKEHHA aHAPOreHHOI CTUMYANALIT 36iNbLIyE Kn-
poBy iH}iNbTpaLito M'A3iB | KICTKOBOI TKAHWUHM, MOCUIIOE
3ananbHi NpoLecK Ta 3HMKYE aHaboNIYHNI TOHYC.

B apyromy 3pifomy BiLi cnocTepiraetbca nporpe-
CMBHE 3HUXXEHHA enacTUYHOCTI apTepianbHUX CTIHOK
BHACNIAOK BIKOBOrO 3HUXEHHA CUMHTE3y enacTUHOBMX i
KO/JTareHOBWX BOJIOKOH CTiHKMW CYAMHM, NOCTynoBse 36i/1b-
LUEHHA OPCTKOCTI CYAMH Yepes 3HauHy KasbumdiKkaLito,
BiKOBE 3MEHLUEHHA YYTAMBOCTI aOPTa/bHUX | KapoTUa-
Hux 6apopeuenTopiB [49-51]. CyKynHWUIA HecnpuaTAK-
BWIA BNIUB YCiX BULLE3a3HAYEHUX YUHHUKIB NPU3BOAMUTD
[0 3pOoCTaHHA nepudepuyHoro cygmHHoro onopy (MCO)
KPOBOHOCHMX CyAuH. Lle 3HaYHO obMmeKye maricTpasnb-
HY NPOXiAHICTb KPOBOHOCHUX CYAMH, 30iNbLUYE 3arasibHy
OMipHICTb TOKY KPOBi, NOCWJIIOE BipOrigHICTb BUHUKHEH-
HA Tpomb03iB [52]. TaKoXK BapTO 3ayBa*KMUTU, LLO HM3KA
O3HAYEHWUX HECNPUATAMBMX 3MiH 3MEHLUYE 3AaTHICTb
cepuA aganTyBaTUcA A0 Gi3UYHMX | NCUXOEMOLIMHUX Ha-
BaHTaXeHb, 3HWKYE yAapHUI 06’em KPOBI Ta CTUMY/IOE
NiABULLEHHA CUCTONIYHOIO apTepiasibHOrO TUCKY. BUHU-
Katoui Ha LbOMY TAi 3MiHUM TeMOAMHAMIKM YTPYLAHIOTD
cepueBo-cyaMHHY Mobinisauito Ha isnyHi cTuMmynaTopu
1 BigHOBNEHHA NicNs HEe3BMYHUX HaBaHTaXKeHb [53-56].
MpofoBKEHHA LbOro MpoLecy Mae noTeHLiaa cTaBatu
NiaArpyHTAM A5 PO3BUTKY FiNepTOHIYHOI XBOpPOOM, ille-
Mi4YHOT XBOpObM cepuA, IHCYNIHOPE3UCTEHTHOCTI Ta CUH-
LPOMy cepLeBOi HegoCTaTHOCTI.

Y nereHesilt cuctemi 3 BIKOM 3MEHLLYOTbCA CTaTUYHI
Ta AMHAMIYHI MapameTpu 30BHIWWHbOrO AWXAHHA, 3HKU-
PKYETbCA MPYXKHICTb NEereHeBOoi TKAHUHM, NOTIPLIYIOTbCA
napameTpu BeHTUAALIT Ta aAndysii, 3pocTae o6’em o¢isi-
0/10riYHOro MepTBoro npoctopy [57-59]. AnbBeonsp-
HA eNnacTUYHICTb MOCTYNOBO 3HUMXKYETbCA, LLO OOMENKYE
MaKCcMMmasbHe i pesepBHe auxanbHe 3ycunnsa. Cnocre-
piraeTbca noctynose noripweHHa andysiliHoi 34aTHOCTI
NlereHiB, 3 0o4HOYACHUM 36iNblIEHHAM HEeOoAHOPIAHOCTI
BeHTUAALi. Lle npr3BoanTb A0 0OMeXKeHHA aepobHOI
NPOAYKTUBHOCTI, CKOPIWOro HaCTaHHA BTOMMW MpuU Tpu-
Ba/IMX, HE3BUYHUX ab0 HagMipHMX I3UYHUX HaBaHTa-
YKEHHAX | 3arafibHOr0 3HUMKEHHA TonepaHTHocTi Ao i-
3MYHOI aKTUBHOCTI.

BikoBi 0cobamMBOCTi HepBOBO-M'A30BOro anaparty
BK/IIOYAIOTb LEHTPasibHi 11 nepudepuryHi HelpoHasbHi
3MiHW, 3HUMKEHHA KiNbKOCTi MOTOPHUX OAMHUL, 3MiHY
IXHbOT aKTMBHOCTI Ta NiABULLEHHA PO3CUHXPOHI3aLLi MO-
TopHoi Bignosgiai [60, 61]. Lle npu3BoAUTbL A0 3MEHLLEH-
HA TOYHOCTI KoopAMHaLii pyxis, noripweHHA 6anaHcy Ta
NiABULEHHA PU3KKY NagiHb [61, 62].

B KOHTEKcTi BMKady BiKoBMX TpaHchopmalLii op-
raHiamy YOnOBIKiB y Apyromy 3pilomMy Billi, HEe MOXKe-
MO OMMHYTM CBOEID YBArok HaABHICTb i mporpecytoye
3pPOCTaHHA MeTabonivHMX NopyLeHb. Y 3piMX YO/OBIKIB
3pOCTa€ 4acToTa iHCYNiHOPEe3UCTEHTHOCTI, 0c06MBO B
KOHTEKCTi 36inblieHHA abaoMiHanbHOro xupy. MopyLy-
€TbCA YYTIMBICTb KNITUH A0 iHCYAiHY, NOripPLWYETbCA Mi-
KEMIYHUA KOHTPOAb, NiABULLYIOTLCA PiBHI 6a3anbHOro
iHCYNiHY Ta F1IOKO3M HaTLWe. 3MiHM B ninigHomy npodini
(nigBuweHHn LDL, TpurniuepuAais, 3HM»KeHHA HDL) cTa-
I0Tb TUMOBUMM, 3POCTAE 3ananbHUIM GOH (NiABULLEHHA
piBHiB C-peakTmuBHOro 6inKa, iHTepneinkiHis, dakTopa
HeKpo3y NyxiuH) [63-65]. XpoHiyHe cybKAiHiYHe 3ana-
NIeHHSA nigTpumye metaboniyHuii aucbanaHc i nigcmntoe
OKWCHE MOLUKOAKEHHA TKAHWH.

Yci onucaHi BiKOBi 3MiHM B OpraHi3mi 3pifinx 4onoB.i-
KiB He iCHYOTb i30/1bOBAaHO — BOHM B3aEMOMNOB’A3aHi Ta
B32aEMOMIACUNIOIOTL OA4HA OAHY. Hanpuknag, 3HUKEHHA
TECTOCTEPOHY NOCNabAOE CTUMYAALLIO M'A30BOro MeTa-
60ni3my 11 36inbLye NinoreHes; HErHyYKi CyanHWU Norip-
LUYIOTb KPOBOOBIT y M’A3ax i KiCTKaXx, LLLO 3HUMKYE A0CTYN
NMOXKMBHUX PEYOBMH i KUCHIO; M’si30Ba aTpoodia nocna-
61t0€ MeTaboniyHy aKTUBHICTb | 3MEHLUYE 34aTHICTb BU-
KOPMCTOBYBATU [/IOKO3Y, O MOCWUIOE iHCYNiHOpe3unC-
TEHTHICTb; XPOHIYHE 3amnaseHHA YLIKOAMKYE eHAoTenin
i NigTPMMYE Nporpecito CyAMHHUX 3MiH, @ NOPYLUEHHA
ONXaNbHOI CUCTEMM OOMENKYE OKCUTeHaLilo TKaHUH W
afanTauito A0 HaBaHTaXeHb. Y NiACyMKy, YHONOBIKK Apy-
roro 3pi/fioro BiKy BCTynatoTb y MnepexigHwWi etan — He
CTapiCTb, ajie B}Ke He MOJIOAICTb, i3 3HMXKEHUM DYyHKLi0-
Ha/IbHUM pe3epBOM, CNPUATU AKOMY MOXKHA /I1LLIE CBOE-
YaCHUMU NPOPINAKTUYHUMM BTPYHAHHAMMU.

Po3ymiHHA ocobamBoOCTeN LbOro BiKOBOro nepiogy
€ KPUTUYHUM A1A PO3POobKM edeKTUBHUX 0340P0BYUMX
nporpam, siKi 3MOXKyTb CTPMMATU LECTPYKTUBHI 3MiHW 1
NOCUINUTM aganTaliMnHMN NoTeHuian.

Brniaue xap4osux cmpamezili Ha CmaH op2aHi3my 4o-
7108iKie Opy2020 3pinozo 8iKy. AK B¥e b6yn0 3a3HauYeHo,
CTaH OpraHi3amy 40/10BiKiB 4PYroro 3pinoro BiKy BM3Ha-
YAETbCA CKNAAHO B3aEMOZIEI reHETUYHUX, EHAOKPUH-
HWX, HEMPOrYMOPaSIbHUX Ta IHLWWX YMHHUKIB, cepes AKMX
NpoBigHe micLe NocCiAa€e XapaKkTep xapyyBaHHA. B ubomy
BiIKOBOMY MepioAi NOYNMHAOTb NPOABAATUCA 3PYLLUEHHA Y
perynauii metaboniamy, ropMoHasbHi aKTUBHOCTI, Cy-
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ANHHOMY TOHYCi Ta TPOdiIYHUX NpoLecax, WO 3yMOBIIOE
3HWXKEHHSA afanTaliiHUX pe3epBiB opraHiamy. Xap4yosi
CTpaTerii B LbOMY KOHTEKCTi pO3rna4atoTbCA He nLLe AK
AXKepeno eHeprii, a AK LinecnpaAMoBaHUI iHCTPYMEHT
niaTpMMaHHA MeTaboniyHoi cTabinbHocTi, npodinak-
TUKU KapaioBaCKyNAPHUX i MeTaboniyHMX NopyLueHb, a
TAKOX NOAOBKEHHA PYHKLIOHAbHOI NpaLe3aaTHOCT.

Y 4yonosgikiB gpyroro 3pisioro Biky YactoTa meTtabo-
NiYHOTO CUMHAPOMY, IHCYNIHOPE3UCTEHTHOCTI, rinepAini-
Aemii Ta abLoMiHaNbHOTO OXMPIHHA 3POCTAE B KiNbKa
pasiB NOPIBHAHO 3 MONOAWMMM BiKOBUMM rpynamu. Lie
3YMOB/IEHO He N1LIe BiIKOBUMW 3MiHAMM FTOPMOHaNbHO-
ro npodinto, a 1 HepaLioHabHUMKW MOAENAMMU XapPUOBOT
NoBeAiHKM, HAAJMULWKOM WBWUAKUX BYI/IEBOAIB, TBAPUH-
HUX XupiB i aediuMToM aHTMOKCMAaHTIB. Haanuvwkose
CMOMBAHHA Kanopii, HaBiTb 3a BiACYTHOCTI OXMPIHHSA,
CYMPOBOAKYETLCA MiABULLEHHAM PiBHA iHCYNiHY, NenTu-
Hy Ta ¢aKTopiB 3aMasieHHs, Wo B AOBrOCTPOKOBIN nep-
CNEKTMBI MPUCKOPIOE PO3BUTOK aATEPOCKIEPOTUYHUX
npouecis [66, 67].

OnTMManbHi XapyoBi cTpaTerii A41A YO/OBIKIB LbOro
BiKy 6a3yloTbCA Ha NPUHLMMIAX MeTaboNiYHOI FHY4YKOCTI,
perynsuii eHepreTMYHoro obmiHy Ta MiATPUMaHHSA CTa-
6inbHOro ropmoHasnbHoOro 6anaHcy. [JosegeHo, WO
OIETU 3i 3HUNKEHMM BMiCTOM padiHOBaHMX BYIIEBOAIB i
aEeKBaTHUM CMOXKMBAHHAM DiNKa MOKPALLYOTb YyTan-
BiCTb [0 iHCYNiHY Ta CNPUAIOTb 3HUXKEHHIO BiAKNAAEeHHA
BicuepanbHoro *xupy [68]. OgHoyacHO HagmipHe obme-
YKEHHA BYINEBOAIB MOXe BUKAMKATU MiABULLEHHA PiBHA
KOPTWM30/y Ta HEraTUBHO BM/IMBATU HA NCUXOEMOLLIMHUIA
CTaH, TOMy TPMBAICTb i }KOPCTKICTb TaKMX CXem mnoTpe-
bye iHauBiayanbHoro nigbopy [69].

Cepei3eMHOMOpPCbKa MOAENb XapyyBaHHSA, WO Xa-
PaKTePU3YETbCA BMCOKMM BMICTOM MOHOHEHACUYEeHUX
KUPHUX KUCNOT, aHTUOKCUAAHTIB, XapYOBWUX BOJIOKOH i
NOMIpHOIO KaNopiNHICTIO, AeMOHCTPYE A0BeaeHy edek-
TUBHICTb Y 3HUMKEHHI PU3UKY CEepLEBO-CYAUHHUX 3a-
XBOPIOBAHb Y Y0JIOBIKIB 3pinoro Biky. BoHa Hopmanisye
ninigHuit npodinb, 3MeHLWYE piBeHb TPUIiLepUAiB i ni-
NOoNpPOTEiHIB HU3bKOI LWiNBHOCTI, BOA4HOYAC NigTPUMYO-
YM [oCTaTHIl piBeHb TecTocTepoHy [70].

Hapasi akTMBHO A0CAIAKYETLCA NO3UTUBHUI BNAWB
nepiogMyHoOro obmerkeHHs npuiiomis i (iHTepBanbHe
ronoaysaHHs 8/16, 10/14) Ha meTab01i3M IHOKO3U, KK~
poBuit 06MIH | mapKepu 3ananeHHa. Len nigxig cnpuse
aKTMBaUil ayTodarii, niaBuLEHHIO MeTaboniyHoi edek-
TUBHOCTI Ta 3HMMXEHHIO MacKu Tina 6e3 cyTTeBMX BTpaT
M’A30BOI TKaHWHW. BogHo4Yac BapTO BPaxoByBaTu, LLO
eHepreTMyHi BMTPATM YOJIOBIKIB APYroro 3pinoro BiKy
3HUMKYIOTBCA BHAC/IZOK NOCTYNOBOrO 3MEHLIEHHA M’ A-
30B0i MmacK Ta $isnyHoi akTMBHOCTI. Lle BUmarae Kopek-
Lii KanopPiMHOCTI pauioHy 3 ypaxyBaHHAM iHAUBIAya b-
HUX aHTPOMOMETPUYHUX NAapPaMeTpiB, PiBHA Gi3nYHOro
HaBaHTAXXEHHA Ta coMaToTMNy. BaxknnBoto ymoBoto nig-
TPMMaHHA M’A30BOro TOHYCY Ta 3anobiraHHA capKoneHii
€ afleKBaTHe CrnoXKMBaHHA 6inka — He meHwe 1,2-1,5r/
Kr macu Tina 3a goby 3 piBHOMipHMM po3noainom npoTa-
rom AHA. JOCTaTHA KiNbKiCTb HE3aMiHHMX aMiHOKKUCOT,
0C06/1MBO NENLMHY, CTUMYIIOE M’ A30BUIA NPOTETHOCKH-
Te3, NOKPALLYE YYTIMBICTb A0 aHAbONIYHUX TOPMOHIB i
nigBULLYE BiAHOBHMI NoTeHUian nicaa ¢pisMyHoro HaBaH-
TaXkeHHs [71].

MiKpOHYTpieEHTHe 3abe3neyYyeHHs TaKoX Ma€ CyTTe-
Be 3HAYEHHS A/15 YO/I0BIKiB LbOro BiKy. JediunT UMHKY,
MarHito, ceneHy Ta BiTamiHy D acoLuitOETbCA 3i 3HUMKEH-

HAM TeCTOCTEPOHY, 3MEHLIeHHAM CcrnepmaToreHesy,
ocnabneHHaM iMyHHOI BignoBiAgi Ta NigBULLEHHAM PU3K-
Ky OenpecuBHuUx posnagis. CBOED 4eprow, HagAULLIOK
HaTpito Ta AediUnT Kanilo CNpuAITb NiABULLEHHIO apTe-
pianbHOro TMCKy (AT) Ta NOPYLLEHHIO CYANHHOI peaKkTuB-
HocTi. Tomy pauioH Mae dopmyBaTMCA 3 ypaxyBaHHAM
HyTpieHTHOro 6anaHcy, a He NnLe KaNopPiINHOI LiHHOCTI.

OcobnuBy yBary cnif, NpUAINATA TUMNY BXKUBAHWUX
KUPIB. 3MEHLUIEHHA CMNOXWBAHHA HACUYEHUX KUPHUX
KMCNOT Ta TPAHCKMPIB Y NOEAHAHHI 3 MiABULLEHHAM
YaCTKM Omera-3 nosiHeHaCMYeHUX KUCAOT MO3UTUBHO
BM/IMBAE Ha MOKAa3HMKMU CepLeBO-CYAMHHOI cucTemm,
NinigHUI 06MiH i KOTHITUBHY ¢yHKLUito [72]. PerynsapHe
BK/IIOYEHHA [0 pauioHy pubu, ropixis, HaCiHHA JIbOHY,
O/IMBKOBOi Onii cnpusae onTMmisauii cniBBiAHOLWEH-
HA omera-6/omera-3, WO MAa€ KNOYOBE 3HAYEHHA A/1A
KOHTPOJIH0 CUCTEMHOTO 3aMnaneHHs.

3rifiHO 3 aHai3aMM OCTaHHIX POKiB, KOMbiHaLisA 36a-
JIAHCOBAHOI Ai€ETM 3 MOMIpPHOKO }i3MYHOI aAKTUBHICTHO
(aepobHi TpeHyBaHHA, cMnoBUI QiTHec, dyHKLioHaNb-
Hi HaBaHTaXeHHs) 3abe3neyye HalKpalli pesynbTaTy
LWoA0 NOKpalleHHA Mopdo-OyHKLIOHANbHUX Napame-
TpiB cepLeBO-CyANHHOI CUCTEMM, perynauii macu Tina Ta
NCUXOEMOLIMHOro CTaTycy 40/0BIiKiB 3pinoro Biky [73,
74]. XapuoBi cTparTerii, OpieHTOBaHi Ha 3MeHLIEeHHA Mi-
KEMIYHOro HaBaHTaXKeHHA, NiABULLEHHA aHTUOKCUAAHT-
HOro NoTeHUujany Ta agekBaTHe Binkose 3abe3neyeHHs,
UYMHATb CUCTEMHUIA 0340POBYUN eDEKT.

He meHLW BaKAMBMM acneKTOM € 4acoBa OpraHisa-
uisa npunomy ixi. CUHXpOHI3auia Xxap4oBoi NOBeAiHKM 3
LMPKagHUMU PUTMamMK cnpuae ePeKTUBHILLOMY 3acBO-
€EHHIO HYTPIEHTIB i NiATPMMYE CTabiNbHICTb rMiKeMiYHOro
npodinto. Mi3Hi Bevepi, HagAMWKoBI Kanopii nicna 20:00
Ta HiYHI NepeKycn acoLitooTbCa 3 IHCYNIHOPE3UCTEHTHI-
CTIO | NOPYLUEHHAM CeKpeL,ii MenaToHiHy, WO HeraTMBHO
NMO3HAYaETbCA Ha AKOCTI CHY Ta MeTaboniyHMX npoLecax.

TakKMM YMHOM, Xap4oBi CTpaTerii y YONOBIKiB Apyro-
ro 3pifioro BiKy MatoTb BUCTYNaTU KKOYOBMM KOMMO-
HeHTOM MeTaboniyHoi NpodiNakTMKKM, BRAMBAKOYM Ha
rOPMOHasIbHY Perynsuito, CyaAMHHY PeakTUBHICTb, M'f-
30BY Macy, NcMxoemouiliHuii 6anaHc Towo. HaibinbLu
ebeKTUBHMMM BU3HAHI MOAENi XapyyBaHHA, AKi NOEAHY-
10Tb aZleKBaTHWUIM BiIKOBUIA | MiIKPOHYTPIEHTHWUI CKNag, i3
KOHTPO/1IbOBAHOO KaNoPiMHICTIO, HU3bKUM FNiKEMIYHUM
HaBaHTaXKEHHAM i perynAapHo Gi3NYHOIO aKTUBHICTIO.
BripoBagyKeHHA TaKUX CTpaTeriii y NOBCAKAEHHE XUTTA
[03BO/ISAIE CYTTEBO 3HU3UTU PU3MKM MeTaboniyHMX nopy-
WeHb, NiATPMMYBATK CTabinbHY Macy Tifla, oNTUMi3yBa-
TU CEPUEBO-CYAMHHY QYHKLIO Ta CNOBiIbHIOBATU BiKOBI
npouecu. OTKe, GOpPMyBaHHA paLioHaNbHOT XapyoBoi
NoBeAiHKM Y YONOBIKiB Apyroro 3pinoro BiKy € pyHAa-
MEHTOM 36eperKeHHA COMATUYHOro 1 ncuxodisionoriy-
HOro 340pOB’s, NPOLOBXKEHHA aKTUBHOMO AOBrONITTA Ta
NiABULLLEHHA AKOCTI XXUTTA.

IHmepsanbHe xap4y8aHHA: izionoziyHi mexaHismu
ma adanmueHi epekmu. IHTepBanbHe xapyyBaHHA (IX)
BM3HAYAETbCA K MOAE/b OpraHisauii npuiomy ixi, npm
AKIN yci Kanopii cnoXMBatoTbCA Y BU3HAYEHOMY YacoBO-
My BiKHi (3a3Buyali 8, 10 roamH) i3 NoA0OB}KEHUM nepio-
OOM YTPUMaHHSA Bif, BXXMBAHHSA T3Ki BNIPOA0BK A06bu [74,
75]. Le# niaxia He 060B’A3KOBO € ronoAyBaHHAM, He 3Mi-
HIOE AKICHUIM CKNag, pauioHy, oAHaK icTOTHO MoaudiKye
YacoBy CTPYKTypy meTaboniyHux npouecis. Mig snau-
BoMm IX BigbyBa€eTbCA CMHXPOHI3aLLiA LMPKAAHUX PUTMIB
meTaboniamy, WO Bigirpae KNoUoBy posb y 36epeskeHHi
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romeoctasy. OCHOBHMMMK CUCTEMAMMU-MILLEHAMMU NpU
LbOMY BWCTYNatTb rinotanamo-rinodisapHo-HagHUP-
KOBA BiCb, NMeYiHKOBO-M'A30BUIN €HEPreTUYHUIA KOHTYP,
a TAaKOXK CUTHa/bHI WAAxXu perynauii aytodarii [75, 76].

Y ¢asy yTpMmaHHA Big, BXMBaAHHSA 3Ki aKTUBYHOTbCA
MeXxaHi3mMmu mobinisauji BHYTPILIHIX eHepreTUYHMX pe-
3epBiB, WO CYMPOBOANKYETbCA MOCUAEHHAM AiMNoni3y,
KeToreHesy M 3HWMKEHHAM ceKpelii iHcyniHy [76, 77].
Lle cnpusae 3MeHLIEHHIO MIKEMIYHOTO HaBaHTaXeHHS,
NiABULLEHHIO IHCYNIHOBOT YYT/IMBOCTi TKAHWH Ta 3HUMKEH-
HIO PiBHIB 3aMasibHUX LMTOKIHIB, Takmx AK TNF-a i IL-6.
TakoX B nepiog yTPMMaHHA Bi4 Ki aKTUBYETbCA LINAX
AMPK i npurHiyyetbcs mTOR, wo iHAyKye aytodarito
— ¢isionoriyHnii mexaHism gerpagauii NOWKOAKEHUX
CTPYKTYp i opraHen. Takuii edekT € BiANOBIAAI0 KAITUHK
Ha AediunT NOXMBHUX PEYOBUH i CNPUAE 36EPEKEHHIO
CTPYKTYPHO-YHKLIOHaNbHOI LificHOCTI B ymoBax obme-
YKEHOro eHeprosabesneyeHHs.

Mpn poTpumaHHi IX cnocTepiratoTbCA NOKPALLEHHA
MOpPdO-PYHKLIOHANbHOTO CTaHy MeYiHKK, CKeneTHUX
M’A13iB, @ TAaKOXX HOpManizauia ninigHoro obmiHy. 3Hu-
YKEHHS NocTnpaHAianbHoI rinepraikemii i rinepiHcyniHe-
Mii pO3rNAfaETbCA AK KAOYOBUIM MEXaHi3M 3MeHLLEeHHA
PU3MKY PO3BUTKY MmeTaboniyHoro cuHapomy [76-78].
MokasaHo, wo IX cnpuA€e 3HMKEHHIO Macu Tina, nepe-
BA)KHO 33 PaxyHOK BicLepanbHOro xupy, 6es cytresoi
BTPaTM M’A30BOI TKaHWHW. Lle 3ymoBneHo 3b6epexeH-
HAM aHaboniyHOro NoTeHLiaNy 3aBAAKK NepioguyHoOMy
NiZABULLEHHIO TOPMOHY POCTY M 3MEHLUEHHIO aKTUBHOCTI
KaTaboniuHux Kackagis [77, 78]. Y Honosikis cepeiHbOro
BiKY AoAeprKaHHA IX y NoeAHaHHI 3 4OCTATHIM HifIKoBUM
3abe3neyeHHAM i CMNOBUMW TPEHYBAHHAMMU [03BONSAE
NiATPMMYBaTU M'A30BY Macy, NMOKPALLyBaTU YyTAMUBICTb
[0 TEeCTOCTEPOHY i 3HWMMKYBATU piBeHb KopTusony [77,
79].

IX TaKOX YNHUTb NO3UTUBHUIA BNINB Ha CepPLLEBO-CY-
OVHHY CUCTEMY, 3MEHLUYIOYM apTepiasbHUMA TUCK, HOp-
Mani3youm CniBBigHOLWEHHA NinonpoTeigis BUCOKOI Ta
HU3bKOI LWiNbHOCTI 1 3HMXKYIOUM KOHLEHTpaLio TPUri-
uepugis. Y paai KNiHiYHMX cnocTepeXKeHb BiA3HAYeHOo
3HMXKEHHA MapKepiB 3ananeHHs, Takux AK C-peaKTums-
HWI BiNIOK, @ TAKOXK 3MEHLLIEHHA OKCUAATUBHOIO CTPecy.
HeWporymopanbHa aganTauis go IX Bkatoyae nepeby-
[0BY BEreTaTUBHOI perynauii, 30Kpema 3HUXEHHA CUM-
NaTWUYHOI aKTMBHOCTI y CTaHi CMOKOK Ta MiABULLEHHA
BapiabenbHOCTI cepueBoro puTmy. IX Takox BN/AMBAE
Ha enireHeTUYHi MexaHi3aMM, aKTUBYHOUN TPAHCKPUNLLitO
reHis, noB’A3aHMX i3 OO0Bro/iTTAM, aHTUOKCUOAAHTHUM
3aXMCTOM i eHepreTuyHum metabonismom. Kpim Toro,
BMABNEHO NO3UTUBHI ePeKTU LLOoAO0 NOKPALLEHHA KOTHi-
TUBHOI QYHKLIT, WO NOB’A3YETLCA 3 NiABULLLEHHAM PiBHIB
HelipoTpodiyHoro dakTopa mosky (BDNF) y Bignosiab
Ha NoMipHUI MeTaboniyHunii cTpec.

disionoriyHi 3miHM, AKi cnocTepiratoTbCss NpU iH-
TepBaJIbHOMY Xap4yyBaHHi, MalOTb XapaKTep CUCTeEM-
HOI afianTauii, WO OXOMNAE KMNTUHHUIA, TKAHUHHUIK Ta
opraHiamoBui piBHi. Llei TMn xap4yoBoi noBediHKN ae-
MOHCTPYE NOTeHLian A0 NpodinakTUKKM iHCyniHope3unc-
TEHTHOCTI, apTepianbHOI rinepTeHsii, OXKMpPiHHA, CTea-
TOorenaTosy Ta [AesKUX HeWpopereHepaTMBHUX CTaHiB.
MpoTte edekTUBHIicTb IX 3anexuTb Big TpuBanocTi ne-
piofly YTPMMAHHA Bif, BXMBAHHA iXKi, AKOCTi Xap4yoBOro
BiKHa Ta iHAMBIAyanbHUX ocobauBocTelr metabonismy,
BK/IIOYHO 3 piBHEM i3MYHOI aKTUBHOCTI, BIKOM, ropmo-
Ha/ZIbHUM CTaTyCOM i XpOHOTMNOM. Ha BigMmiHy Bif Kna-

CMYHOTO KanopinHOro obmexkeHHs, IX 4,03BOSIAE 4OCATTU
MeTaboNiyHNX NOKpaLLeHb 6e3 BiguyTTs ronoay, LWo po-
6UTb Lei Niaxia NCMXoNoriYHO NPUNHATHUM ANA A0Bro-
CTPOKOBOTO A0TPUMaHHA. OgHaK y AeAKMX 0Cib MoXyTb
BMHWMKATWN TPYAHOLL 3 KOHLEHTPALLEK, MOPYLWEHHA CHY
abo cxunbHicTb A0 rinornikemii Ha paHHiX eTanax agan-
Tauii. BpaxyBaHHA uux GaKTOPIB € BaXKANBMM A/1A NepCo-
Hani3auii xap4yoBoi cTpaTerii. TaKUM YMHOM, iHTEpBaJibHE
XapyyBaHHA € MEPCNEKTUBHOK aZANTUBHOK MOAENIO
perynsuii metaboniuHmx npouecis. BoHo noeaHye B cobi
edeKTH, XapaKTepHi ANA NOMIpHOro CTpecy, asie He ne-
PEBULLYE KOMMEHCATOPHI MOXKANBOCTI OpraHiamy M iHiLi-
IOE MeXaHi3MM Bi4HOBNEHHA Ta pereHepau,ii. Y KOHTEKCTI
3[40pOBOro CTapiHHA IX MOXKe po3rnagaTnCa AK BaXKau-
BUW IHCTPYMEHT LLiNICHOrO NiaAXo4y A0 034,0POBAEHHS.

Cunosuli pimHec Ak 3acib KopeKuii MopgodyHKUi-
OHAMbHUX napamempie 4oso08ikie y Opyaomy 3pinomy
giyi. Cnnosuin diTHeC BU3HaAYaEeTbCA AK cucTema ¢isny-
HWX BMpaB, CIPAMOBAHMX HA PO3BMTOK M'A30BOI CUM,
BUTPUBAOCTI, rinepTpodii M’A30BUX BONOKOH i 3arasb-
HOI COMATUYHOI NpaLe3afaTHOCTI 32 4ONOMOrOoH0 BNpPas 3
obTaxeHHAM [80, 81]. Llel nmiaxig mae yiTky 6ionoriyHy
O6r'PYHTOBAHICTb 3 OMNAAY HA 3HUXKEHHA aHaboniyHo-
ro ropMmoHanbHOro GoHy y Biui 35+ pokis, WO BUMarae
cneundivyHoi 30BHIWHBLOT cTUMYNALUT g5 36epekeHHs
M’130B0Oi TKaHMHW [80-82]. PerynapHi 3aHATTA CUAOBMMMU
BMpaBamm CNpUAIOTb 3POCTaHHIO MOMEePEYHOro nepepisy
M’A30BMUX BOJIOKOH, MEPEBAXKHO 3a PaxyHOK rinepTpodii
BONOKOH Tuny lla [83]. Y YonoBiKiB Apyroro 3piforo BiKy
CNOCTEPIraeTbCcA NO3UTMBHA AMHaAMiKa mopdomeTpuy-
HUX MOKA3HWUKIB: 3MEHLUEHHA XMPOBOI MACU, 3HUKEH-
HA IMT i BicLepanbHOI XMPOBOI TKAHUHU, MiABULLEHHA
6e3KnpoBoi macu Tina [84].

Ha ¢dyHKuUioHanbHOMY piBHI QiKCyeTbcA 36iNblUEHHSA
CUIN BEPXHIX Ta HUMKHIX KiHLiBOK, MOKpaLWeHHA yHKL-
OHaNbHMX NPo6 (cMAAYM-BCTaTH, TECT 6-XBUIMHHOI XOA4b-
6u1), Hopmanisauia Nyn1bCOBOro TUCKY Ta BapiabenbHOCTi
cepLeBoro putTmy. 3HauyLwMMm € BNAIMB cnioBoro ditHecy
Ha piBEHb IIIOKO3M NNAa3MK HaTLe Ta NOKA3HMKN YyTau-
BOCTi A0 iHCYAiHY.

3 6OKy NinigHOro NPodiNto CNOCTEPIraeTbCsA 3HUKEH-
HA PiBHA TPWUINiLEepUAiB, HOPManisauia cniBBigHOLEH-
Ha JINBLL/MIMHLL, 3MeHWweHHA aTeporeHHOoCTi Niasmu
KpoBi [84]. BiioMO TaKOX, L0 CUNOBI TPEHYBAHHSA BNAK-
BalOTb Ha piBeHb 3ananbHWUx BiomapKepis, 30Kpema Ha
3HUMKEHHA KOHUeHTpauji C-peakTuBHOro 6inka Ta iHTe-
pNelKiHy-6, WO CBiAYUTL NPO 3HUMKEHHA CUCTEMHOTO
cybKniHiyHOro 3ananeHHa. Ha ropmoHanbHOMY piBHi
CU/IOBE HABAHTAXKEHHA ACOLIOETBCA 3 MNiABULLLEHHAM
YYTAIMBOCTI TKAHUH [0 TECTOCTEPOHY, 36iNbLUEHHAM criB-
BiAHOLIEHHA TECTOCTEPOH/KOPTU30/1, @ TAKOXK 3 MOAYNSA-
Lieto cekpeuii comaTtoTponiHy Ta IGF-1. Y gocnigxeHHAxX
3 yosioBikamu BiKy 50-60 poKiB BCTaHOB/IEHO 3POCTaHHA
N1a3MOBMX PiBHIB BiIbHOrO TECTOCTEPOHY Nicaa 12 TUXK-
HiB CMNI0BMX TPEHYBaHb 32 CXeMOIO 3 Pasm Ha TUXKAEHb.
3 ornagy Ha KapaiopecnipaTopHy cucTemy, cuaoBuin ¢oit-
HEC YMHWUTb AJaANTUBHUI BNIMB LUAAXOM NOKPALLEHHA
HarHiTanbHoi QYHKLUIT cepus, NiABULEHHA TONEPaAHTHO-
cTi o $isnuHmx Bnpas Ta 3HMKeHHA YCC cnokoto. Bia-
3HAYAETbCA 3MEHLWeHHA nepudepuyHoOro CyanHHOro
onopy, NoKpalleHHA eHaoTenianbHoi GyHKLIT Ta 36inb-
LLEHHA CUHTe3y OKcMAy a3oTy.

OcobnuBicTio aganTaliin y LbOMYy BiKOBOMY CErMeH-
Ti € IX 3a/1eXKHICTb Big, perynapHoOCTi TpeHyBaHb, AOCTaT-
HocTi 6inKkosoro 3abesneyeHHa (He meHwe 1,2-1,5 r/
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Kr/poby) Ta iHAMBIAyaNbHOro CcTaHy aHaboniyHoro rop-
MOHanbHoro npodointo. Mpu LboMmy TpuBani nepepsun y
TPEHYBaHHAX MPU3BOSATL A0 BTPATU HabyTux edekTis
yepes BiKOBY AecTabinisalito m’s30BOro romeocTtasy. 3
Nno3uuin [0Ka30BOI MeauLMHU, Hanbinblw epeKTUBHU-
MW BBaXKatloTbCA TPEHYBaAHHA cepeaHboi iIHTEHCMBHOCTI
(60-80% Big, 1 NOBTOPHOTO MaKCMMyMy), WO TPUBAIOTb
He meHLe 12 TUKHIB, 3 YacTOTOoM 2-3 pasn Ha TUXKAEHb
[85, 86]. ONTMManbHUM € NoeaHaHHA 6a3oBux 6arato-
cyrnoboBux BMpas (KWUM, NpUCigaHHA, TATM) i3 Bhpa-
BaMW Ha ApPibHIi M’A30Bi rpynu 3 mMocTynosBMm nporpe-
CyBaHHAM HaBaHTa)KeHHA. PeabinitTauiliHi npoTokonuy,
OpiEHTOBaAHI Ha 40N0BIKiB BiKy 50+, yce YacTile BKAtOYa-
10Tb cMnoBuii diTHeC AK 3acib BTOPUHHOI NPOdiNaKkTUKM
capKoneHii, meTaboniyHOro CcUHAPOMY, TiNepPTOHIYHOI
XBOpObU Ta ocTeoneHii. Ha ubomy Tni 3pocTae iHTepec
00 OOCNiAXKEHHS HEMPOryMOpasbHMX MexaHiamis agan-
Tauii, 30Kpema y4yacTi curHanbHux wnaxise AMPK, mTOR
Ta Kackagy FoxO [87, 88].

McuxodisionoriyHa CKNagoBa TaKOXK He Moxe HyTu
3a/MWweHa no3a yBarow: fOBeAeHO, WO CUI0BI BNPaBu
niaBuLWYyOTb piBeHb B-eHaopdiHiB, MOKpaLlLyloTb ca-
MOOLLIHKY, 3HMXYIOTb PU3MK AENPEecUBHMX enis3onis Ta
cnpuATb GOPMYBaHHIO MPUXMABHOCTI A0 340POBOrO
cnocoby KuTTA.

Takum YnHoOM, cnnosmin GiTHEC y YONOBIKIB APYroro
3piNOro BiKYy BWMKOHYE OYHKLiO MYNbTUKOMMOHEHTHOI
iHTepBeHLji, Lo 0AHOYACHO OXONAE MOPHOMETPUYHI,
dYHKLUiOHaNbHi, ropMoHanbHi, meTaboniyHi Ta ncuxoe-
MoLjiHi napameTpu. Moro 3actocyBaHHA AOLibHe AK
Y PaMKax 0340pOBYMX NMPOrpam, TaKk i B cuctemi meam-
Ko-di3nyHoi peabiniTauii. MepcnekTMBHUMKU HanpamMa-
MM MoAanblUMX AOCNiAXKeEHb € igeHTUdIKauia iHaMBIgY-
aNbHUWX BigNOBiAelN Ha TPeHyBasIbHI NPOrpamu 3a1eXHO
BiZL COMATOTMMY, TOPMOHA/IbHOTO CTaTyCy Ta FeHETUYHMUX
MapKepiB aganTtauii. TaKoX aKTyaNbHMM € BWMBYEHHA
No€AHAHOro ePeKkTy CUI0BOrO TPEHIHTY 3 HYTPITUBHOLO
NigTPUMKOLO, iIHTEPBANbHMM Xap4yBaHHAM Ta aganTore-
HaMW ANA JOCATHEHHA MAaKCUManbHOro edekTy.

CuHepeiyHUll 8naus pexumy Xap4yy8aHHA i cunosux
mpeHys8aHb y 40s108iKie Opy2020 3pino2o siKy. Paujio-
Ha/IbHi Nporpamu iHTepBeHL,i y BiKOBIl rpyni Yo/OBIKiB
35-60 pokKiB mMatoTb BpaxoByBaTW 06MABa KAKOUYOBI KOM-
NMOHEHTU — PEXMM XapyyBaHHA Ta Gi3VYHY aKTUBHICTD,
30KpemMa ONTMMa/bHi NMPOrpaMu CWUJIOBUX TPEHYBaHb.
Cy4yacHi KoHuenu,ii HyTpuuionorii Bce YyacTiwe BiaAatoTb
nepesary CTPYKTYpOBaHMM CXemam npuiiomy i 3 06-
MEXEHUM Xap4yoBMM BiKHOM TpwuBanictTio 8-10 roauH.
Takn peXMM XapuyBaHHA CMPUAE MOKPALLEHHIO LMp-
KagHoi CMHXpOHi3aLii meTaboniyHMx npouecis, 3meH-
LWEHHI 3arasibHOi KaslopiMHOCTI PaLioHy Ta 3HUMKEHH!O
PiBHIB [NHOKO3UM | TpUINiLepUAiB y KpoBi. IHTepBasibHe
XapuyBaHHsA (IX), He 3MiHIOHYM AKICHOrO CKAagy pauio-
HY, MOAMOIKYE YAaCcOBY CTPYKTYpPY €HEepreTMyYHoro Hapg-
XO[XKEeHHSA Ta aKTUMBYE CUTHanbHI wnaxm AMPK, SIRT1 i
FoxO, ki 3any4yeHi o aytodarii, okMcHoro metabosiamy
Ta CTpecocTinKocTi KNiTuH [89, 90]. Y noeagHaHHiI 3 ¢isny-
HUMMW HABaHTA)KEHHAMM Le [03BOSIAE CTBOPUTU CNpPU-
ATAMBe MeTaboniyHe cepeposulle ANA NPOdINAKTUKM
capKo- i octeoneHii. CMNoOBi TpeHyBaHHA, B CBOIO Yepry,
3a6e3nevyloTb MexaHiuHy CTUMYAALII0 CKeNeTHUX m’s-
3iB, WO akTMBYe MTOR-3an1eXHUI CMHTE3 binKa Ta CTU-
MY/IO€E NponidepaLito caTeNiTHUX KAITUH.

MoeaHaHHA CMNOBOrO HABAHTAXKEHHA 3 PEXMMOM
IX cnpuAe nigBULLLEHHIO YYTAMBOCTI A0 iHCYNiHY, HOpMa-

nisauii ninigHoro npodinto Ta 3meHweHHto piBHiB CRP,
TNF-q, IL-6, siKi € mapKepamu 3ananbHUX npouecis [90,
91]. AocniaxeHHs 3a yyacTio 4on0BiKiB Biky 50+ nokasa-
/N, LLO CUOBI TPEHYBAHHA 3 HiIKOBUM HaBaAHTAXKEHHAM
Y Xap4yoBOMY BiKHi 8 roanH 3abe3neuytoTb 36epekeHHs
M’1I30BOi Macu HaBiTb NPWU He3HauYHoMy AediunTi Kano-
pin [91, 92].

CuHepria Mi>K XapyoBMM PEXMMOM Ta TpeHyBaslb-
HMM BM/JIMBOM peani3yeTbca Yepes B3aEMHe NOCUIEHHA
CUTHANbHUX KacKagis: ¢isMyHe HaBaHTAXKEHHA aKTUBYE
PI3K/Akt > mTOR, Toai sk IX — AMPK/SIRT1 - PGC-
la [89, 90]. BHacnigoKk uboro 3abesnevyyeTbca AK aHa-
60ni3m, TaK i MiToxoHApianbHa bBioreHesia. Kpim Toro,
obMeXKeHHA NpuUoMy iXi B 4acOBOMY BUMIPI 3HUNKYE
PU3KMK KaTaboniyHOT aKTMBALLIT CUCTEMW KOPTU3OATY.

PerynapHi cunosi TpeHyBaHHA 3 IHTEHCUBHICTIO
60-80 % BifA, MaKCMManbHOI CUAKM, 3 YacTOTo 2-3 pasu
Ha TUXKAEHb, CNPUAIOTb 36i/blUEHHIO NJoLWi nonepey-
HOro nepepidy BOMOKOH TuNy lla, 3pocTaHHIO CMNOBUX
NOKa3HWKIB i MOKpalleHHIO m'a30Boro ToHycy [93, 94].
3a HaABHOCTI A0CTaTHbOrO 6iIKOBOrO HaAXOAMKEHHSA
(nonag, 1,2-1,6 r/kr macu Tina Ha 806y) niaTPUMyeTbCA
NO3UTUBHWUI a30TUCTUI BanaHc. MNoegHAHHA CUNOBOIO
diTHecy 3 IX 3MeHLUYe OKpYKHicTb Tanii, IMT, a Takox
NMOKAa3HMKU BIiCLLEPANbHOIO OXMPIHHA, BUMIPAHOroO 3a
ponomoroto MPT abo Y3/1. Y nauieHTiB i3 meTaboniyHum
CMHAPOMOM TaKa KoMbiHaujia NpU3BOAUTL A0 HOPMai-
3aLii apTepianbHOro TUCKY, NiasBulieHHA pisHA JINBLL Ta
3HUKEHHSR piBHiB HbAlc.

diTHec-opieHTOBaHI cTpaTerii TakoX nepenbayatoTb
nepiogmM3aLito TPEeHYBaNbHOrO HaBaHTAXEHHA i3 yepry-
BaHHAM a3 rinepTpodii, cTabinisauii Ta niaTpumrm. Y
KOHTEKCTi IX AouinbHo nnaHyBaTn npuinom 6inka 6esno-
cepeaHbo MicnA TPeHyBaHHA — WO CMiBNaga€ 3 KiHuem
dasm nocty. Takni nigxig A0O3BOAAE ONTUMI3yBATK aHa-
6ONIYHUI BiATYK Ta 3MEHWUTU ePeKT ropmMoHasIbHOTO
cTpecy. |HTepBanbHi peMmMKM xapyyBaHHA 6e3 obme-
YKeHHA 6iflka He TiINbKKU He WKoaATb M'A30Bil maci, a B
YMOBaAxX CUI0BUX TPEHYBaHb CPUAIOTb ii 36eperkeHHo
abo npupocty [95, 96]. Ha poHi perynsipHMx 3aHATb 3p0-
CTA€E TAKOX YYT/INBICTb TKAHMH A0 AaHAPOreHiB, NigBULLY-
€TbcA piBeHb DHEA-S Ta HoOpmani3yeTbcA cniBBiAHOWEH-
HA TECTOCTEPOH/KOPTM30A.

BucHoBKM.

Y3ara/sibHEHHA Cy4YaCHWMX HAyKOBUX OAHUX CBIgYNUTD,
O NOEAHAHHA IHTEPBANbHOrO Xap4yyBaHHA i3 cMcTema-
TUYHUMU CUNOBUMU TPEHYBAHHAMMU € eDEKTUBHOIO He-
MeANKAaMEHTO3HOK CTpaTerieto KOpeKLii BIKOBUX MOp-
$0o-PYHKLIOHANbHUX 3MiH Y YOJIOBIKIB A4PYroro 3pinoro
BiKy. TakuMI KOMNIEKCHUI Niaxia, 3abe3nevye cuHepriy-
HUIA BM/IMB HA KOMMNO3WULiINHUI cKnaf Tina, metaboniy-
HWI | ropMOHanbHWA Npodinb, CTaH cepLeBo-CyANHHOI
Ta KiCTKOBO-M’A30BOI CUCTEM, 3HUKYHOUM PUSUK PO3BUT-
Ky CapKoneHii, octeoneHii Ta MeTaboniyHOro cMHApomy.
3anponoHoOBaHa CTpaTeria MOXe Po3rnAjaTUCA AK Hay-
KOBO 0bFpyHTOBaHa OCHOBA A/1a PO3p0obKM iHAMBIgyani-
30BaHMX Nporpam NpodinakTMKM nepeayacHoro cTapiH-
HSl, 36epeXKeHHs npaLue3aaTtHoCTI Ta NiABULLLEHHA AKOCTI
YKUTTA YONOBIKIB 3PiNOro BiKy.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHD.

Pe3ynbtat poboTM MOXKYTb BYTU BMKOPWUCTaHI Ans
poO3po6KM iHAMBIAYaNiI30BAHMX 0340POBUYMX MPOrpam,
CNPAMOBaHUX Ha 36eperKeHHA npaue3aaTHoCTi, GyHKLI-
OHa/NbHMX pe3epBiB Ta NOKPALLEHHA AKOCTi }KUTTA YO/I0-
BiKiB LLi€i BIKOBOI rpynu.
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KOMMJIEKCHA CTPATEISl KOPEKLLIT BIKOBMX 3MIH Y YO/IOBIKIB APYIOro 3P1/10r0 BIKY 3ACOBAMM IHTEP-
BAJIbHOIO XAP4YYBAHHA TA CUJIOBUX TPEHYBAHb

NerpyweHkoBa M. C., InbiH B. M., XmenbHuubkKa 0. K., BapsapuHeupb A. O.

Pestome. 36epexeHHA Mopdo-dyHKLIOHANbHOrO 340P0B’A YOMOBIKIB APYroro 3pinoro BiKy Ma€e BaXK/1MBe CO-
LiaNlbHO-MeAMYHe 3HAUYEHHA Yy 3B'A3KY 3 TEHAEHLiAMM [0 NepeayvyacHOro CTapiHHA, 3pOCTaHHA MOLWMPEHOCTI Me-
TaboNiUHMX NOPYLIEHb i XPOHIYHUX HeiHbeKLilMHMX 3axBoptoBaHb. Y Bili 35-60 pOKiB Y Y0/I0BIKiB aKTUBI3yHOTbCA
KaTaboniyHi npouecu, AKi NPOABNAIOTLCA CAPKOMEHIED, OCTEONEHIEl0, eHAOoTEeNiaIbHO AUCPYHKLIEI, NOPYLIEH-
HAM FOPMOHA/IbHOI perynsuii Ta 3MeHLWEeHHAM KapaiopecnipatopHux pesepsis. MeToto pobotu 6yno TeopeTnyHo
O6r'PYHTYBATU AOLiNbHICTb NOEAHAHHA IHTEPBANbHOTO XapyyBaHHA Ta CUNOBUX TPEHYBaHb AK KOMMNIEKCHOT HeMeau-
KaMeHTO3HOI CTpaTerii KopeKL,ii BIKOBMX 3MiH. BCTaHOBNEHO, W0 iHTEepBaibHE XapuyBaHHA CNPUAE ONTUMI3aL,ii MacK
Tina, NOKpaLLeHHo NinigHoro Npodinto, YyTAMBOCTI A0 iHCYNiIHY, 3MEHLIEHHIO CUCTEMHOrO 3anasieHHA Ta akTMBaU,i
aytodariyHux npouecis. C1I0BI TpeHYBaHHA CTUMY/IOIOTb 36epeXKeHHs i NPUpPICT M’A30B0i Macu, NiABULLYIOTb LiNb-
HIiCTb KiCTKOBOT TKAHWUHM, MOKPALLYOTb GYHKLIOHA/IbHUI CTaH CepueBO-CYAMHHOT Ta AnXanbHOi cuctem. MNoeaHaHHA
umx nigxonis 3abesneuye cMHepriyHMi edekT, CNPAMOBAHUI Ha KOMMAEKCHY KOPEeKLito MOPHO-dYyHKLIOHANbHNX
NMOKa3HWKIB, 3HUKEHHSA PU3UKY PO3BUTKY METAabONIYHOIO CMHAPOMY Ta iHLIWX NAaTONOriN. IHTepBaibHe XapyyBaHHA B
NOEAHAHHI 3 CUCTEMATUUYHUMM CUNIOBUMM HAaBaHTAXKEHHAMM CTBOPIOE CUHEPTIUHNI edeKT, AKMI NepeBuLLYE pe3yb-
TATUBHICTb 1X i30/1bOBAHOr0 3aCTOCYBaHHSA, CMPUAKOYM KOMMIEKCHIN KopeKLil MOpdOodyHKLIOHANbHUX MOKa3HUKIB,
3HUMEHHIO PU3MKY PO3BUTKY MeTaboiuHOro CMHAPOMY Ta CepLeBo-CyaMHHOI natonorii. OTpuMaHi y3arasibHeHHs
CBiAYaTb NPO NEepPCneKkTUBHICTb BUKOPUCTAHHA L€l cTpaTerii 4na po3pobku iHaMBigyanisoBaHMx nporpam npodinak-
TUKM BIKOBUX 3MiH, Gi3nyHOI peabiniTay,ii Ta 36epekeHHA Npaue3faTHOCTIi YHON0BIKIB APYrOro 3pinoro BiKy B CUCTEMI
NPeBeHTUBHOT MeaULMHM 1 GiISMYHOTO BUXOBAHHS.

KntouoBsi cnoBa: ¢pisnyHe HaBaHTaXKeHHA, M'A3K, eHepria, MeTaboniam, cnopT, KapaiopecnipaTopHi GyHKL,i.

A COMPREHENSIVE STRATEGY FOR THE CORRECTION OF AGE-RELATED CHANGES IN MEN OF THE SECOND
PERIOD OF ADULTHOOD THROUGH INTERMITTENT FASTING AND RESISTANCE TRAINING

Petrushchenkova M. S., llyin V. M., Khmelnytska Yu. K., Varvarynets A. O.

Abstract. The problem of maintaining the morphofunctional health of men in the second period of adulthood has
important social and medical significance due to the trends of premature aging, the increasing prevalence of metabolic
disorders, and chronic non-communicable diseases. At the age of 35-60 years, catabolic processes become more
pronounced in men, manifesting as sarcopenia, decreased bone mineral density, endothelial dysfunction, impaired
hormonal regulation, and reduced cardiorespiratory reserves. The aim of this work was to theoretically substantiate
the feasibility of combining intermittent fasting and resistance training as a comprehensive non-pharmacological
strategy for the correction of age-related changes. It was established that intermittent fasting contributes to body
weight optimization, improvement of the lipid profile and insulin sensitivity, reduction of systemic inflammation,
and activation of autophagic processes, whereas resistance training stimulates the preservation and increase of
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muscle mass, enhances bone mineral density, and improves the functional state of the cardiovascular and respiratory
systems. The combination of these approaches provides a synergistic effect aimed at comprehensive correction of
morphofunctional indicators and reduction of the risk of metabolic syndrome and cardiovascular complications.
The obtained generalizations give grounds to speak about the prospects of using this strategy in the development
of individualized programs for the prevention of age-related changes, physical rehabilitation and preservation of
working capacity of men of the second mature age in the system of preventive medicine and physical education.
The combination of interval nutrition with systematic strength training creates a synergistic effect that exceeds
the effectiveness of their isolated application, contributing to the comprehensive correction of morphofunctional
indicators, reducing the risk of developing metabolic syndrome and cardiovascular pathology. The materials of the
article can be used in the development of individualized programs for recovery, prevention of premature aging and
improving the quality of life of men of the second mature age in the system of physical rehabilitation, preventive
medicine and sports science.
Key words: physical exercise, muscle, energy, metabolism, sport, cardiorespiratory function
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EPITHELIAL BARRIER DISORDERS AS A COMMON PATHOGENETIC MECHANISM
OF CHRONIC BRONCHOPULMONARY DISEASES AND METABOLIC-ASSOCIATED
STEATOTIC LIVER DISEASE
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Epithelial barrier disruption has been considered a universal mechanism for the development of chronic inflam-
matory and metabolic diseases in the last decade. The increasing prevalence of chronic obstructive pulmonary dis-
ease, bronchial asthma, and metabolic-associated steatohepatitis disease has prompted the search for common
pathogenetic links that could explain their comorbidity and systemic nature of the course. One of these links is the
dysfunction of tight junctions of the respiratory tract and intestinal epithelium, which contributes to increased per-
meability, translocation of microbial components, and maintenance of chronic systemic inflammation. Analysis of
studies over the past 10 years demonstrates significant progress in understanding the role of the microbiota and
the gut—lung—liver axis. Modern meta-analyses confirm the presence of increased intestinal permeability in IBD,
and experimental studies prove the influence of dysbiosis on the immune response in the lungs. Studies of molecu-
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