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ecTpagiony, a Henpasu/bHe GYHKLiOHYBaHHA riNOTaNamo-niTyiTapHO-AEYHUKOBOI OCi MPOSABNAAETHCA MiABULLEHOO
CeKpeLjieto NoTeiHI3yUYOoro Ta 3HUKEHHAM KOHLEHTPaLi GoNiKyN0CTUMYNIOIYOTO FOPMOHY. TaKOXK OXMPIHHA, WO
cynposozarye CMKA, npnssoamTb 40 36inblUeHHA NPOAYKLIT Tpo3anasibHUX LUTOKIHIB Ta CTUMYIFOE OKMC/THOBAsIbHUIN
cTpec. TakKMm YMHOM, HagMipHa Bara Ta B3aeEMornoB’A3aHunii 3 Heto CMKA nopyLwye LWianin pag natonoriyHmMx npouecis
AK PenpoayKTMBHOrO, TaK i 3ara/ibHOr0 eKCTPAreHiTasIbHOro MaHy, WO LWiNKOM MOXKe CNPUUYUHATUA MOAYAIOUYNIA
BN/IMB Ha LLeHTPanbHy Ta nepudepuyHy HEPBOBI CUCTEMM SIK MPAMOTO XapaKTepy, TaK i onocepeaKoBaHoO.

KniouoBi cnoBa: OXKMPiHHA, AUCAINIAEMIA, CUHAPOM MOIKICTO3Y AEYHUKIB, aANNOLMUTOKIHN, IHCYNIHOPE3UCTEHT-
HiCTb.

MECHANISMS OF INTERRELATIONSHIP BETWEEN OBESITY AND DEVELOPMENT OF POLYCYSTIC OVARY
SYNDROME

Tkachenko S. S., Rodynskyi O. G., Reshetnikova Y. Yu.

Abstract. Polycystic ovary syndrome (PCOS) is characterized by chronic anovulation, hyperandrogenism and
polycystic ovary syndrome. Numerous diseases are associated with this nosology, including infertility, metabolic
syndrome, type 2 diabetes, neurological disorders. In particular these are sleep disorders, depression, muscle
cramps of the extremities, impaired skin sensitivity, paresthesias, decreased strength and tone of skeletal muscles,
etc. The aim of the work is to review scientific materials with a generalization of the influence of adipose tissue
on the occurrence of polycystic ovary syndrome and its components, such as endocrine disorders. The complex
interaction between obesity and PCOS affects both the etiology and treatment. Obesity plays a certain role in the
occurrence of hyperinsulinemia and insulin resistance, which is one of the causes of PCOS. Adipose tissue performs
an endocrine function, producing a whole family of adipocytokines. They are links in the process of hypothalamic
hypogonadism, insulin resistance, dyslipidemia with a shift in the balance towards very low density lipoproteins,
iron deficiency anemia, impaired follicular and extraovarian steroidogenesis due to modulation of aromatase
activity in preadipocytes and follicular cells, which is manifested mainly by increased production of androgens and
estradiol, and improper functioning of the hypothalamic-pituitary-ovarian axis is manifested by increased secretion
of luteinizing hormone and a decrease in the concentration of follicle-stimulating hormone. Also, obesity, which
accompanies PCOS, leads to an increase in the production of pro-inflammatory cytokines and stimulates oxidative
stress. Thus, overweight and the associated PCOS disrupt a number of pathological processes of both reproductive
and general extragenital plan, which may well cause a modulatory effect on the central and peripheral nervous
systems both directly and indirectly.
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RESEARCH TRENDS ON OXIDATIVE STRESS AT YOUNG SWIMMING ATHLETES:
ANALYTICAL ANALYSIS OF DATA FROM INTERNATIONAL SCIENTOMETRIC BASES
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The paper presents the results of analytical analysis of scientific data placed in the Scopus scientometric data-
base, in accordance with the research question posed to us: the specifics of oxidative stress formation in young ath-
letes specializing in swimming. A review of the scientometric database data made it possible to identify 16 relevant

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i megnuunm — 2025 — Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177) 129
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



OornAaaun NITEPATYPU / LITERATURE REVIEWS

publications, close in content to the problem field of our research, and thematic modeling of their annotations made
it possible to identify four key thematic sections - clusters. The content of each cluster was analyzed and compared
with each other according to the following indicators: thematic focus of the cluster's research; characteristics of the
methodological basis of the works included in the cluster; specifics of the contingent of those surveyed; a possible
reference point for further research within this thematic cluster. Using SWOT analysis, we identified the strengths
and weaknesses of each thematic section of research, formulated potential opportunities for expanding scientif-
ic research, and identified risk factors for conducting research within each cluster separately. Thus, our analytical
analysis of scientific data made it possible to present the prospects of four separate directions of organizing and
conducting research on oxidative stress in young athletes-swimmers.

Key words: analytical analysis, oxidative stress, young athletes, swimming, thematic section, cluster, marker,

musculoskeletal system, nutrition, research.

Connection of the publication with planned re-
search works.

The study was carried out partially within the frame-
work of the Research Plan of the National University of
Physical Education and Sports of Ukraine on the topic:
“Functional and psychological adaptation of the body of
female athletes to heavy physical exertion” (state regis-
tration number 0121U108309).

Introduction.

Modern youth sports are characterized by a constant
increase in the intensity and volume of training loads,
which places specific demands on the body of athletes,
especially in the age period that is burdened by growth
and development processes [1].

Given the insufficient formation of the physiological
systems of the young organism, excessive physical exer-
tion can become the main cause of the development of
oxidative stress as a result of an imbalance between the
formation of free radical compounds in the body and the
activity of its antioxidant defense mechanisms [2].

The results of previous studies indicate that moder-
ate formation of oxidative stress may be part of the nor-
mal, physiological adaptation processes of the athlete’s
body under the influence of physical exertion itself [3].
However, increased development of oxidative stress or
its transition into a chronic form undoubtedly leads not
only to a decrease in sports performance, but also to the
creation of a potential threat to the athlete’s health [4].

The multifactorial nature of risks, namely the energy
intensity of physical activity, the complexity of perform-
ing technical techniques, the aquatic environment and
the specifics of its purification with chlorine-containing
components, draw attention to swimming as a potential-
ly dangerous sport in terms of the formation and devel-
opment of oxidative stress [5, 6].

Combining the specifics of the age period of the
body’s development and the increased risk from swim-
ming as a sport in the projection of the prerequisites for
the formation of oxidative stress, there is a need to ad-
dress the issue of understanding the long-term conse-
quences of the impact of training loads on the body of
young athletes in certain sports [7, 8].

Despite the growing number of studies, there are
still gaps in the aspects of substantiation and selection
of methods for assessing oxidative stress; development
and testing of antioxidant strategies taking into account
the specifics of the sport, age and gender factors; estab-
lishing the reliability of biomarkers regarding the degree
of development of oxidative stress and the adequacy of
adaptive reactions in the body of athletes [9].

The aim of the study.

To conduct an analytical analysis of data from in-
ternational scientometric databases (using the Scopus
database as an example) to identify current research
trends in the development of oxidative stress in young
swimmers. The targeted direction of the study will allow
us to identify key scientific directions, methodological
approaches and current aspects of studying the problem
field outlined by us and will reveal the prospects for fur-
ther scientific activity in terms of optimizing the training
process and supporting the health of young athletes.

Object and research methods.

To achieve the stated goal of the study, we used the
following methods:

e bibliometric data analysis — a method for identi-
fying and quantifying the main trends in the research
field - used by us to identify key authors, the dynamics
of publication activity and the most cited works of the
Scopus scientometric database in accordance with the
research question posed to us;

e Topic Modeling — a method of identifying hidden
thematic structures and key concepts in voluminous text
data (abstracts, keywords of scientific papers) — used by
us to formulate the main, interconnected research top-
ics and identify key aspects that characterize each topic
(thematic section — cluster) separately for optimizing the
understanding of its content;

e SWOT analysis (Strengths, Weaknesses, Opportu-
nities, Threats) — a method of synthesizing and grouping
information obtained from previous studies — used by
us for a comprehensive assessment of current trends
in research on the origin and development of oxidative
stress in young athletes, including those specializing in
swimming.

e data systematization method — a comprehensive
analytical method — included by us at all stages of the
study to organize, classify and summarize the informa-
tion obtained on the problematic issue of our study.

Research results and their discussion.

Bibliometric analysis of data from the Scopus sci-
entometric database through its search engine with
grouping of keywords by the topic of our study “oxida-
tive stress-young athlete” and using a filter to limit the
obtained sample by the sport “swimming” and excluding
works with the organization of animal studies, revealed
16 relevant works (table).

The presented works cover a wide range of topics in
the context of studying the development of oxidative
stress in young athletes, including physiological mecha-
nisms of adaptation of the human body to the influence
of physical exertion of a sports nature; features of plan-
ning and selection of loads for people with disabilities;
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Table — Comparative table of relevance of works extracted from
the scientometric database Scopus by research topic

2|
Year © 3 2 gRelevance
No Author(s) Title of work of Actual link (URLto the | & 2 § ol tothe Focus on relevance
= | (first/main) source) € O g Slsubject of
work SEES®
= “g: o|our study
o
IRn?“Ijaon)”(l :12{?08:?:55;0?1225 Directly investigates oxidative
Varamenti, L https://doi.org/10.1186 . stress and inflammation in
1 E.etal. [10] to Training in AdoIesFent 2020 $s40798-020-00262-x 24 High adolescent athletes based on
Athletes: a Systematic . f
: . a systematic review.
Review and Meta-analysis
Investigates biochemical
. | Response of blood . . markers (including those
2 Kabasakalis, biomarkers to sprint 2020 https.//d0|.org/10.1123/ 16 High related to oxidative stress) in
A.etal. [11] |. A ijspp.2019-0747 .
interval swimming adolescent swimmers after
h =t b short-distance training
e association between
. . irisin levels, element . . Directly investigates oxidative
3 Belviranli, distribution and oxidative | 2018 https../_/d0|.<3rg/10.1515/ 2 High | stress and antioxidant activity
M. et al. [12] - hmbci-2018-0006 : )
stress markers in in adolescent swimmers.
adolescent swimmers
The prevalence of . d
. exercise-induced . It Concerns swimmers an
Dutra Lima, bronchoconstriction in http://dx.doi. their physiological responses
4 |M.J.etal non-asthmatic swimmers: 2024 | org/10.4025/jphyseduc. 0 Middle |to exercise, but does not
[13]. . . ’ v35i1.3525 directly address oxidative
a systematic review and
: stress.
meta-analysis : _ . =
. . t examines the specifics
Miguel-Or- | Endurance in Long- . . . ) -
5 |tega, A.et |Distance Swimming and 2024 :'lcjtlp(ssi/z/ggzgrg/lojwo 1 Middle OI\Sg:)Tomer\szvi:rl:tarltlr?:cltion
al. [14] the Use of Nutritional Aids gnyoxidafiyv’e stressp )
Effects of post exercise
Theocha- protein supplementation . . It investigates the effect of
6 |ridis, A. et |on markers of bone 2020 https://doi.org/10.1186 12 Middle [ nutrition on bone metabolism
. $12970-020-00350-z . ]
al. [15] turnover in adolescent in young swimmers
swimmers
The impact of nutrition It investigates the nutrition
education on nutrition https://doi of young swimmers as a
7 Philippou, E. knowledge_and adheren_ce 2017 | org/10.1016/j. 52 Middle key fact_or ofanthmdant
et al. [16] to the Mediterranean Diet . protection, but without a
. e jsams.2016.08.023 . S
in adolescent competitive direct focus on oxidative
swimmers stress
Impact of Futsal and It compares the impact of
3 Seabra, A. et| Swimming Participation 2017 https://doi.org/10.1515/| 5 Middle specific sports loads on the
al. [17] on Bone Health in Young hukin-2017-0092 state of bone tissue in young
Athletes swimmers _
Bone tissue, blood lipids Compares swimmers V.V'th
pgostnete, | an nfammatoryorofies | |t ogrio s ciershlete ccordng
9 |R.R.etal. in adolescent male athletes| 2017 | '"'P** -ore/. Y. 11 Middle protiie YP
S journal.pone.0180357 pathological inflammatory
[18] from sports contrasting in s
: process, which is related to
mechanical load oxidative stress
Effects of low-level laser .
Investigates markers of
therapy on performance, . -
h inflammation and muscle
Zagatto, inflammatory markers, and https://doi.org/10.1007/ damage in young swimmers
10 |A.M.etal. |muscle damagein y?ung 2016 $10103-016-1875-1 26 Middle which is associated with the
[19] water polo athletes: a development of physiological
double-blind, randomized, stress P phy 8
placebo-controlled study .
Evaluation of saliva Investigates the antioxidant
antioxidant activity for activity of the body of young
1 Lyszczarz, R.| determining the state of 2002 https://pubmed.ncbi. 5 Middle swimmers, but through the
et al. [20] dentition and oral hygiene nlm.nih.gov/17474597/ context of oral hygiene and
in a group of young markers of oxidative stress in
athletes saliva
Physical and Psychosocial
Benefits of Sports Investigates the impact of
12 Safiudo, B. | Participation Among 2024 https://doi.org/10.1186 3 Low physical exertion of a sports
et al. [21] Children and Adolescents s40798-024-00722-8 nature on children and
with Chronic Diseases: A adolescents with disabilities.
Systematic Review
The impact of triathlon Presents the specifics of the
Vleck, V. et © Imp . https://doi.org/10.1007/ health status of athletes
13 training and racing on 2014 39 Low ST .
al. [22] , s40279-014-0244-0 specializing in triathlon with a
Athletes’ General Health o e
_ }r:)rmprtlon on oxl’l]datlvpietrmg
Zwier- e an location https://doi.org/10.1097/ cyndrome in athletes with
14 | zchowska, - 2022 | md.00000000000 8 Low .
of musculoskeletal pain in disabilities as a consequence
A.etal. [23] . 31268 s
elite Para athletes of oxidative stress
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Investigates the effect of
Saritas, N. et Effect. of d|ffergnt Ieve_ls of http://dx.doi. roygl jelly on the blqchemlc,al
15 royal jelly on biochemical | 2011 19 Low indicators of the swimmers
al. [24] . org/10.5897/A)B11.1862 .
parameters of swimmers body and the prevention of
oxidative stress
Demonstrates the results of
Nonpharmacologic https://doi a general review of non-drug
Dickinson, J.| Strategies to Manage ps: " strategies for the treatment
16 - 2018 | org/10.1016/j. 9 Low S
etal. [25] Exercise-Induced ) of bronchoconstriction as
o iac.2018.01.012 i
Bronchoconstriction a consequence of oxidative
stress in athletes

aspects of sports injuries; a modern view of the specif-
ics of nutrition and dietary strategies in sports practice;
updating the issue of body composition and health of
the bone component of the musculoskeletal system;
the concept of bronchoconstriction - a pathological
condition caused by the action of inadequate physical
exertion. The vast majority of studies were performed
on young athletes (adolescents, children), which corre-
sponds to the thematic projection of our study.

The methodological basis of the presented works is
mainly a systematic review and meta-analysis (Safiudo et
al. [21]; Miguel-Ortega et al. [14]; Dutra Lima et al. [13];
Varamenti et al. [10]), which indicates attempts to gen-
eralize existing knowledge and identify relevant patterns
of the problem field of modernity. There are also original
studies (Kabasakalis et al. [11]; Theocharidis et al. [15];
Belviranli et al. [12]; Seabra et al. [17]; Agostinete et al.
[18]; Philippou et al. [16]; Zagatto et al. [19]; Saritas et al.
[24]; Lyszczarz et al. [20]), which are based on random-
ized results of specially organized experiments.

A significant part of the work includes the results of
studies with athletes specializing in swimming ((Dutra
Lima et al. [13]; Kabasakalis et al. [11]; Theocharidis et al.
[15]; Belviranli et al. [12]; Seabra et al. [17]; Agostinete
et al. [18]; Philippou et al. [16]; Saritas et al., [24]; Ly-
szczarz et al. [20]), which allows a broader consideration
of the physiological aspects of this sport and a focus on
risk factors specific to the conditions of sports activity.

Some studies directly present the results of studying
the relationship between the nature of physical activity
and markers of oxidative stress (Varamenti et al. [10];
Kabasakalis et al. [11]; Belviranli et al. [12]), and also
consider the impact of oxidative stress on the state of
bone tissue and the activity of metabolic processes in
the body of athletes (Theocharidis et al. [15]; Seabra et
al. [17]; Agostinete et al. [18]).

The data obtained allowed us to proceed to thematic
modeling - analysis of the content of annotations and
keywords of 16 scientific publications of the Scopus sci-
entometric database we selected in order to reveal the
specifics of modern trends in the study of the develop-
ment of oxidative stress in athletes. In the course of ana-
lytical work with this method, scientific publications, ac-
cording to the specifics of the content of their research,
were divided into four thematic sections - clusters.

FIRST CLUSTER: “Mechanism of physiological adap-
tation, oxidative stress and its biomarkers in the body
of athletes” includes the study of the impact of multidi-
rectional physical exertion on the athlete’s body through
the prism of the development and spread of oxidative
stress and the importance of its timely diagnosis through
reliable means — complex models of compositions of rel-
evant biochemical markers. Thematic focus:

e redox homeostasis — study of the balance between
prooxidant and antioxidant systems — study of the rela-
tionship between training loads (for example, interval

training of speed and strength direction) and the dy-
namics of changes in the digital values of oxidative stress
markers (for example, protein carbonyls (PC), thiobarbi-
turic acid (TBARS) and glutathione (GSH));

e metabolic and hormonal responses — study of the
dynamics of metabolic indicators (for example, lactate,
glucose) and hormonal profiles (for example, insulin,
glucagon, cortisol) in response to the action of intense
physical exertion;

e antioxidant capacity — study of the body’s own and
acquired antioxidant defense mechanisms by determin-
ing enzyme activity (for example, by indicators of super-
oxide dismutase (SOD), antioxidant capacity (TAC), levels
of trace elements (Zn, Cu, Se)).

Methods of comparative data analysis for the first
thematic cluster were based on controlled experimental
studies based on blood sampling at different time inter-
vals (before training, after training, during recovery) and
guantitative assessment of biochemical parameters of
the development of oxidative stress. The studies mainly
included work with a contingent of young athletes and
high-class athletes specializing in endurance sports.

Future research within this thematic cluster will pro-
vide an opportunity to further explore the long-term
impact of systematic training on the functioning of in-
dividual organs and systems of the body, the individual
variability of biochemical reactions, and the potential of
targeted strategies for restoring the body after physical
exertion, optimizing mechanisms of physiological adap-
tation, and minimizing the process of maladaptation.

SECOND CLUSTER: “Sports loads in established pa-
thologies and management of sports injuries” high-
lights the therapeutic and preventive effect of physical
exertion and considers critical issues of the frequency
of sports injuries and their accompaniment. Thematic
focus:

¢ adaptive sports — studies include the results of sys-
tematic reviews on the assessment of the physical, psy-
chological, and social benefits of physical exertion of a
sports nature for children and adolescents with disabili-
ties, including the risk of developing oxidative stress;

e musculoskeletal system, pain syndrome, and dis-
ability — studies aimed at identifying the specifics of
musculoskeletal damage and the development of pain
syndrome; features of sports injuries, including among
athletes with disabilities; development of inflammation
in certain structures of the musculoskeletal system, as a
possible consequence of oxidative stress;

e general health of athletes - studies are aimed at
identifying the broader consequences of the impact of
physical exertion of a sporting nature on the health of
athletes, including the assessment of indicators of sud-
den death and the body’s protection against pathogens
during periods of intensive training, including the impact
of the risk factor of oxidative stress.
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In this cluster, the methodological basis is system-
atic reviews and meta-analyses. Studies are primarily
focused on children and adolescents with disabilities,
Paralympians and high-class athletes specializing in
complex combined sports.

Future research may focus on developing individu-
alized treatment programs for specific chronic injuries,
identifying clear guidelines for injury prevention and
rehabilitation of athletes with disabilities, including the
risk of oxidative stress.

THIRD CLUSTER: “Nutritional strategies, body com-
position and bone tissue status of young athletes” in-
cludes research on the role of nutrition and its impact
on body composition, bone mass formation during the
period of growth and development of the body of young
athletes specializing in aquatic sports, sports games and
martial arts. Thematic focus:

e specifics of nutrition in endurance sports — stud-
ies consider the specific energy, physiological needs of
swimmers-seniors, focusing on optimal body composi-
tion, nutrient needs during competitions and the effec-
tiveness of the use of ergogenic supplements;

e bone metabolism and development of the bone
component of the musculoskeletal system — studies
study the impact of physical activity (using the example
of sports such as swimming, sports games, martial arts)
on the level of protein consumption after training and
markers of bone metabolism, bone mineral density and
bone mineral content in young athletes;

e issues of diet and specifics of nutritional support —
studies assess the effectiveness of studying the specifics
of nutrition and forming a system of knowledge on its
optimization through the development of dietary pro-
grams taking into account the type of sports activity, age
and gender;

e use of ergogenic aids — studies are aimed at as-
sessing the impact of specific dietary supplements and
pharmacological drugs on the biochemical processes
of the body of athletes, including those specializing in
swimming.

The methodological basis of this cluster is mostly
represented by the results of a systematic review on the
generalization of existing knowledge about nutrition-
al needs in individual sports. Experimental studies are
used specifically to assess the impact of ergogenic aids
on individual processes in the body of athletes.

Further research within this thematic cluster is nec-
essary to develop practical recommendations on the
specifics of nutrition for athletes of different age groups
and specializations, to understand the effectiveness of
long-term use of various dietary programs and the fea-
tures of the impact of ergogenic aids on increasing per-
formance and optimizing the health of athletes, espe-
cially children and adolescents.

FOURTH CLUSTER: “Bronchoconstriction, inflamma-
tion and muscle damage in swimmers” reveals the issues
of “respiratory health” and the development and imple-
mentation of recovery programs for athletes who train
in the specific conditions of an artificial aquatic environ-
ment. Thematic focus:

e exercise-induced bronchoconstriction — studies
quantify the prevalence of bronchoconstriction among
swimmers who have no history of bronchospasm or
asthma;

e inflammatory reactions and muscle damage -
studies reveal the specificity of detecting inflammatory
markers (e.g., interleukins, tumor necrosis factor-alpha)
and indicators of muscle damage (e.g., creatine kinase,
lactate dehydrogenase) after intense physical exertion,
with subsequent determination of the effectiveness of
therapeutic interventions, such as low-intensity laser
therapy;

e recovery programs — studies address strategies to
reduce the severity of physiological stress as a conse-
quence of training loads and comprehensively promote
recovery of the body, including the potential benefits of
specific therapeutic agents.

The methodological basis of this thematic cluster is
a systematic review and meta-analysis, primarily in the
issue of studying the prevalence of bronchoconstriction
and its management. Randomized, placebo-controlled
trials have been used to evaluate the effectiveness of
therapeutic interventions, in particular low-intensity
laser therapy, in cases of detection and elimination of
bronchoconstriction in athletes. The main contingent of
studies within this cluster is healthy athletes specializing
in aquatic sports.

Within this thematic cluster, research should contin-
ue to develop more accurate diagnostic tools for bron-
choconstriction, explore personalized non-drug strat-
egies for medical management of this phenomenon,
and understand the unique physiological needs and en-
vironmental factors (e.g., chlorine exposure) in aquatic
sports, as well as the risk of oxidative stress.

The last stage of our research included conducting a
SWOT analysis of the content of four thematic clusters to
establish key aspects of current research trends on our
question, their advantages, challenges, potential devel-
opment directions and existing obstacles.

The cluster “Physiological adaptation process, oxida-
tive stress and biomarkers of the athlete’s body” defines
itself as a powerful research direction for understanding
the biochemical processes of the athlete’s body in re-
sponse to the formation of oxidative stress. The strengths
lie in a detailed review of the mechanisms of oxidative
stress on the example of redox homeostasis, support-
ed by the use of objective biomarkers (PC, TBARS, GSH,
hormones, metabolites). A clear methodological base of
controlled experiments ensures high quality data, and
the focus on young athletes emphasizes the relevance of
developing practical recommendations.

The weaknesses of the cluster include the complexity
of interpreting individual variability of biochemical reac-
tions; limited inclusion of the “full spectrum” of markers,
which in turn creates an inferior reflection of all aspects
of the athlete’s adaptation process to physical exertion;
the need for long-term research, since the current em-
phasis is mainly on studying acute, short-term reactions
of the body.

The capabilities of the cluster are significant and
include the development of individualized training pro-
grams and strategies for restoring the body after phys-
ical exertion based on biochemical profiles, integration
with dietary models to optimize the adaptation process.

Among the risks of conducting research within this
thematic cluster, it is worth highlighting ethical restric-
tions when working with young athletes, high financial
costs for biochemical analyses and the complexity of
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controlling all variable indicators in real training condi-
tions.

The cluster “Sports loads in chronic diseases and
management of sports injuries” is noted for its high so-
cial significance due to the emphasis on adaptive sports
among children and adolescents with disabilities, con-
tributing to their inclusion and improving the quality of
life. Strengths also include the study of the specifics of
injuries and a comprehensive approach to the health
of athletes, including rare but important risks, such as
a factor in sudden death in sports.

Weaknesses of the cluster include the limited direct
experimental data, which may lead to insufficient un-
derstanding of the mechanisms of damage to the ath-
lete’s body and the occurrence of specific pathology,
including the development of oxidative stress; the vari-
ability of the categories of “chronic diseases” makes it
difficult to generalize the conclusions; although oxida-
tive stress is mentioned as a “risk factor”, its direct im-
pact on injuries or the general health of athletes does
not have the potential to be widely studied within this
cluster.

Opportunities include the development of individu-
alized training and rehabilitation programs for different
groups of athletes with disabilities, increased interdis-
ciplinary collaboration, and the implementation of re-
sults in the field of health care. There is also potential
for the study of biomarkers of injuries associated with
inflammation and oxidative stress.

Threats include insufficient funding for adaptive
sports, a limited sample of participants for research,
and the complexity of ethical and safety considerations
when working with a special contingent of athletes.

The cluster “Nutritional Strategies, Body Composi-
tion, and Bone Health in Young Athletes” demonstrates
an understanding of the critical role of nutrition in the
development of young athletes. Its strengths lie in its
focus on the critical age of bone mass formation and
physiological development of the body. Relevance
for different sports (swimming, sports games, martial
arts) allows for a comparison of the effects of different
mechanical loads. A comprehensive study of energy
needs, body composition, bone metabolism, and the
use of ergogenic aids provides a holistic approach, and
the practical significance of the results is high for the
development of practical recommendations.

Weaknesses include the difficulty of assessing long-
term effects due to the limited duration of studies and
the variability of ergogenic supplements, which makes
it difficult to generalize the results of the study and
their objectification. Insufficient attention to the psy-
chological aspect of nutrition and eating behavior is
also a gap.

Opportunities in this cluster include the develop-
ment of detailed, recommendations on the relation-
ship between nutrition and oxidative stress to optimize
antioxidant defenses, as well as monitoring biochem-
ical markers to objectively assess the effectiveness of
therapeutic interventions.

Threats include the spread of “fad” diets and un-
substantiated supplements, parental/coach pressure
on nutrition, and insufficient education of all stake-
holders on the principles of healthy eating.

Conclusions.

Our studies clearly show a deep relationship between
physiological processes, medical control strategies and
specific nutritional aspects in the context of the develop-
ment of oxidative stress in young athletes. This conceptu-
al framework reflects both current scientific understand-
ing and current challenges facing researchers today. The
consistent emphasis on target groups such as “athletes”,
“swimmers” and “adolescents” in all the thematic clus-
ters studied emphasizes that these groups have common,
unique needs, which requires the use of a uniquely inte-
grated, holistic approach.

Although in-depth knowledge and the development
of effective intervention strategies provide a solid foun-
dation for sports science, the research community rec-
ognizes the existence of significant difficulties. These
challenges arise from the individual variability of phys-
iological responses and adaptations, the unique devel-
opmental characteristics of young people at different
stages of their development, and the urgent need for
strict adherence to ethical principles both in the pro-
cess of conducting scientific research and in its subse-
guent practical implementation.

Prospects for further research.

Based on our findings and taking into account prom-
ising trends in the global scientific literature, future re-
search in this area should prioritize several key areas:

Our further research should be aimed at develop-
ing highly individualized training, nutrition, and recov-
ery programs that take into account the unique char-
acteristics of each athlete. This includes an in-depth
study of how biomarkers and advanced physiological
monitoring methods can effectively guide the devel-
opment of such adaptive programs. The ultimate goal
is to optimize performance and overall health, as well
as minimize the risks associated with overtraining and
overexertion.

Given the particular focus on young athletes, long-
term longitudinal studies are critical. These studies
should systematically monitor the long-term and cumu-
lative effects of intensive training loads, specific dietary
strategies, and various therapeutic interventions on
key indicators: overall growth, musculoskeletal health
(including the skeletal system), and overall well-being
of athletes into adulthood.

To effectively manage conditions such as exer-
cise-induced bronchoconstriction (EIB), future research
should focus on developing more ecologically valid di-
agnostic methods. These methods should replicate
the specific sports environment, particularly aquatic
sports, which have their own unique challenges. Inves-
tigations into novel non-pharmacological interventions
for the treatment and prevention of EIB and other re-
spiratory problems are also warranted.

It is essential to foster closer and more systematic
collaboration between specialists from different fields:
sports physiology, sports medicine, nutrition, and adap-
tive sports. This collaboration aims to ensure the effec-
tive transformation of theoretical knowledge obtained
in basic research into practical skills and abilities, as
well as the development of specific, evidence-based
recommendations and interventions that will bring
real and tangible benefits to all categories of athletes,
regardless of their level of training or the presence of
chronic conditions.
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TEHAEHLLIT AOCNIAMEHD OKCUAATUBHOIO CTPECY Y FOHUX CNIOPTCMEHIB-
NAABLIB: AHANITUYHUIA AHANI3 JAHUX MIXXHAPOOHUX HAYKOMETPUYHUX BA3
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YpobominpedcmasneHo pe3yabmamu aHAAIMUYHO20 aHAI3Y HAYKO8UX OAHUX, PO3MILEHUX Y HOYyKOMemMpPUuYHili
6a3i Scopus, 8i0MogidHO 00 nocmasaneHo20 neped HAMU MUMAHHA O0O0CNiO#eHHA crieyupiku ¢Gopmy8aHHS
OKCUOAMUBHO20 Cmpecy y FOHUX COPMCMeHis, AKi creuianizyromecs y naaeaHHi. 02180 0aHUX HaQYyKOMempPU4YHoi
6a3u 0as 3Mo2y suOKpemumu 16 penesaHmHux nybaikayil, HabauxceHux 3a 3micmom 00 npobaemHo20 Mond
Hawux 00cnidxceHb, a memamuyHe MOOento8aHHA ix aHomayili 003801u10 8UiAUMU YOMUPU KAHOY08I MeMaAMUYHI
po30inu — Kaacmepu. 3mMicm KOMHO020 Kaacmepy Hamu 6ysa0 rnpoaHAsni308aHO ma MopieHAHO Mixc coboro 3a
HACMynHUMU MOKA3HUKaMU: memamu4Huli ¢hoKyc 00CniOxeHb Kaacmepy, Xapakmepucmuka memoooso2iyHor
OCHOBU BK/OYeHUX 00 Kaacmepy pobim; crneyughika KoHmMuHaeHmy obcmexeHux; Moxsausuli opieHmup 014
nodanbuwux 00CidOHeHb y Mmexax 0aHo20 memMamuyHo20 Kaacmepy. 3a donomozoro SWOT-aHanizy Hamu 6ynau
BU3HQAY€eHI cunbHi Mma cnabKi CMOPOHU KOXCHO20 MeMamu4YHo20 po30iny 00Ci0HeHb, ChOPMYnbO8AHO NomeHyiliHi
MOXC1UBOCMI UW,000 PO3WUPEHHS HAYKOBO20 MOWYKY i 8UABAEHO PU3UK-hakmopu 05 30ilicHeHHA 00cniomceHb
8 MEM(AX KOXHO20 Kaacmepy OKpemo. TaKuM YUHOM, nposedeHull HamMu aHanimuyHuUl aHani3 HayKosux OaHUX
0as 3moey npedcmasumu fnepcrnekmusuy Yomupbox OKpemMux Hanpsamie opeaHizayii ma nposedeHHA 00Cai0HeHb

0KCUOaMUBHO20 CMpecy y IOHUX CIOPMCMeHig-naasuie.

Knroyoei cnoea: aHanimuyHull aHani3, okcudamueHuli cmpec, OHI CopMcMeHU, NAA8AHHA, memamu4Huli
p030in, Knacmep, MapKep, ornopHO-pyxosuli anapam, xap4yyeaHHs, 00CAIOHEHHS.

38’A30K ny6aikauii 3 nnaHoBMMM HayKoOBO-goCNig-
HUMU poboTamu.

[ocnigrKeHHA BMKOHAHO YaCTKOBO B meXax [lnany
HayKoBO-AoCNiAHOI poboTM HauioHanbHOro yHiBepcu-
TeTy ¢i3nyHOro BUXoBaHHA i cnopTy YKpaiHW 3a Temoto
«®PyHKUiOHaNbHA Ta MCUXO/OriYHa aganTauis opraHis-
MYy CMOPTCMEHOK A0 BE/IMKUX (i3UYHMX HABAHTAXKEHbY
(Homep aepkaBHOI peecTpauii 0121U108309).

Bctyn.

CyyaCHMI KOHALbBKMIA CNOPT XapaKTepu3yeTbCcA Mo-
CTiHMM 3POCTaHHAM iHTEHCMBHOCTI Ta 0bcAriB TpeHy-
Ba/IbHWX HAaBaHTaXKeHb, L0 BUCYBaE cneundiyHi BUMoru
[0 OpraHi3my CnopTCMeHiB, 0C06MBO Y BiKOBOMY nepi-
oA, Wo o6TAXKEHMI NpoLEecaMmmn pocTy Ta po3BuTKy [1].

BpaxoBytoum HegocTaTHO chOpMOBaHICTb ¢isiono-
rYHUX CUCTEM tOHOrO OpraHiamy, HaaMipHi ¢i3nYHi Ha-
BAHTA)KEHHA MOXYTb CTaTU FONOBHOK MPUYNHOK PO3-
BUTKY OKCMIATUBHOIO CTPecy fK Hacniaky aucbanaHcy
Mi}K YTBOPEHHAM BilbHOPaANKaNbHWUX CNOYK B OpraHis-
Mi TQ aKTMBHICTIO IOr0 MexaHi3miB aHTMOKCUOAHTHOTO
3axmcty [2].

Pe3ynbTaT nonepeaHix AOCNigXKeHb CBigYaTb Mpo
Te, WO nomipHe GopmyBaHHA OKCUAATUBHOFO CTpecy
MOXKe BYTW YaCTMHOI HOPMAbHUX, disionoriyHmx agan-
TauiMHMX NpoLEeciB opraHiamy cnopTcmMeHa nig BNAMBOM
camux isMyHMX HasaHTaxkeHb [3]. MpoTe nocuneHHs
PO3BUTKY OKCMAATMBHOro ctpecy abo ioro nepexig y
XPOHiYHY dopmy 6€3CyMHIBHO MPU3BOAUTD HE TiNbKK A0
3HUMKEHHA CMOPTMBHOI NPaLLEe34aTHOCTI, @ M CTBOPEHHSA
NOTEHLiNHOT 3arpo3n Ans CTaHy 340POB’A CNOPTCMEHaA
[4].

BaraTopaKTopHiCTb PU3UKIB, @ CaMe eHEepProEMHICTb
bi3MYHOro HaBaHTaXKEHHA, CKAAAHICTb BUKOHAHHA Tex-
HIYHMX NpUMOMIB, BOAHE cepefoBulle Ta crneumnodika
MOro OYMLLEHHA X/JIOPBMICHUMW KOMMOHEHTaMU Npu-
BEpTalOTb yBary A0 MJaBaHHA, AK MOTEHUiMHO Hebes-
neYyHoro BMUAy CAOPTY Yy NMUTaHHI GOpPMyBaHHA | PO3BUTKY
oKcuaaTMBHoro ctpecy [5, 6].

O6’epHaHHA cneumdikn BIKOBOro nepiogy pPoO3BUTKY
OopraHiamy Ta NigBULWEHOrO PU3MKY 3 BOKY MnaBaHHA
AK BMAY CNopTy y npoekuii nepegymos ¢popmyBaHHSA
OKCUOATUBHOTO CTPECY NMOCTAE HEODOXiAHICTb BUPIiLLIEHHA
NUTAHHA PO3YMiIHHA A0BrOCTPOKOBMX HACNiAKIB BNINBY
TPEHYBa/IbHWUX HaBaHTaXeHb Ha OPraHi3m FOHUX CNOPTC-
MEHIB B OKpemux Buaax cnopty [7, 8].

He3Ba)katoum Ha 3pOCTatoyy KiNbKiCTb AOCHIAMKEHD,
[OcCi icHyloTb nNpobinn B acnektax O6FPyHTyBaHHA Ta
niagbopy MeToaiB OLiHKM OKCMAATUBHOIO CTpecy; pos-
pobui Ta anpobaLii aHTMOKCUAAHTHUX CTpaTerii 3 ypa-
XyBaHHAM cneundikvm Bugy cnopTy, BIKOBMX i CTaTEBUX
UMHHUKIB; BCTAHOBNEHHSA HaZiliHOCTI biomapKepis Woa0
CTYyNeHA PO3BUTKY OKCUAATUBHOIO CTPECY Ta afleKBaTHO-
CTi afanTauiiHUX peakKuii B opraHiami cnoptcmenis [9].

Merta gocnig)XeHHA.

MpoBeAeHHA aHANITUYHOrO aHaMi3y AAHUX MiXK-
HapPOAHMX HayKOMeTpuuHux 6a3 (Ha npuknagi 6asm
Scopus) 3a ANA BUABNEHHA CYYaCHUX TeHAeHUin ao-
CNiAYKEHHA MUTaHHA PO3BUTKY OKCWAATUBHOIO CTpecy
Yy HOHWUX cnopTcmeHiB-naasuiB. LinboBe cnpsamyBaHHA
DOCNIAXKEHHA [03BO/IUTb BU3HAUYUTM K/KOYOBI HAYKOBI
HaNpPAMM, METOAOJIOTIYHI MiAXOAMN Ta aKTyaslbHi acnNeKkTn
BMBYEHHSA OKPECAEHOIO HAMKW NPO6IEeMHOro Noas i Pos-
KPUE MepPCneKkTMBM MOAANbLUIOI HAYKOBOI AiANbHOCTI 3
ornfAy Ha onTUMI3aL,ito TpeHyBasibHOrO Mpouecy 1 nia-
TPUMKY 340POB’A FOHUX CNOPTCMEHIB.

O6’eKT i meTOoaM AOCNIAKEHHS.

OnAa BUpIWIEHHA NOCTaBAEHOI MEeTU AO0CANIAKEHHA
Hamu 6ynn BUKOPUCTaHI HacTynHi meToam:

6iblioMeTPUYHMIA aHaNi3 JaHUX — MEeTon, BUSAB/IEH-
HA Ta KiNbKICHOI OLIHKM OCHOBHUX TEHAEHLiN Y Aocnis-
HULLbKOMY MO — BUKOPUCTAHUIMA HaMK 3a ANA iAeHTU-
dikauii KnwYoBUX aBTOPIB, AWHAMIKM nyb6nikauinHol
AKTUBHOCTI 1 HaMBINbLL UUTOBAHMX POBIT HAYKOMETPUY-
Hoi 6a3n gaHux Scopus BiAMNOBIAHO A0 MOCTaB/NEHOrO
nepez Hamu SOCNIAXKYBAHOTO NMUTAHHSA;
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TemaTuyHe mogentoBaHHA (Topic Modeling) — meToz
BUABNIEHHA NMPUXOBAHUX TEMATUYHUX CTPYKTYp Ta KItO-
YOBMX MOHATb B 06’EMHMX TEKCTOBUX AaHUX (aHOTaLiAX,
KNOYOBMX C/IOBAX HayKOBWX PobBIT) — 3agiaHui Hamu
ana GopMyntoBaHHA OCHOBHMX, B3AEMOMOB’A3aHUX A0-
CNiAHULbBKUX TEM Ta BM3HAYEHHA K/IHOYOBWUX aCMeEKTIB,
LLLO XapaKTepm3YIoTb KOXKHY TeMy (TeMaTUYHUIA Po34in —
KNnacTep) OKpPemo 3a AN ONTUMI3aLLii po3yMiHHA Ti 3mic-
TOBHOFO HAaMNOBHEHHS;

SWOT-aHani3s (Strengths, Weaknesses, Opportunities,
Threats) — meTog, cMHTe3y Ta rpynyBaHHs iHGopMaLii,
OTPMMaHOI 3a pe3ynbTaTamu nonepegHix AOoCAigKeHb
— 3aCTOCOBAHMIM HAMW AN KOMMJIEKCHOI OLiHKK cy4ac-
HUX TEHAEHLUIM AOCAiIAXKEHHS MUTAHHA BUHUKHEHHA Ta
PO3BUTKY OKCMAATUBHOIO CTPECY Y FOHWUX CMOPTCMEHIB, B
TOMY YMCAI Y TUX, XTO CNeLiani3yeTbCa y NaaBaHHi.

MeTO4, cucTemaTmsalii AaHUX — BCEOXOM/oHYNI
aHaNITUYHWIA MeToA, — BKIHOYEHWM HaMM Ha BCiX eTanax
LOCNigX)eHHA AN BNopAaaKyBaHHA, Knacudikalii Ta y3a-
raJlbHeHHA OTPUMaHOI iHpopmaLii 3a NnpobaemMHUM nu-
TaHHAM HALLOTO AOC/IAMKEHHSA.

OCHOBHa 4YacTuHa.

BibniomeTpuUHUIN aHani3 [AaHMX HayYKOMETPUYHOI
6a3um Scopus Yepes ii NOLWYyKOBY CUCTEMY i3 FPYNYyBaHHAM
KNHOYOBUX CNiB 32 TEMATUKOK HALIOro AOCANIAMKEHHA
KOKCUAATUBHWUI CTPEC-IOHUI CMOPTCMEH» Ta 3aZiAHHAM
binbTpy ANnA obmexeHHA oTpumaHoi BUBipKM 3a BUAOM
CNOPTY «MIABAHHA» | BUK/IOYEHHAM POBIT i3 opraHisaui-
€10 AOCNigKeHb Ha TBapuHax, BUABUB 16 peneBaHTHUX
pobit (Tabn.).

MpeacTtaBneHi poboTn OXON/IOTb LWNMPOKMIA CNEKTP
TEeM B KOHTEKCTi JOCNIAKEHHA PO3BUTKY OKCUMAATUBHOTO
CTpecy y HOHUX CNOPTCMEHIB, BKAtOYatouM isionoriyHi
MexaHi3MK1 aganTauii opraHiamy ntoguHu Ao snamey oi-
3MYHUX HaBaHTaXeHb CMOPTUBHOIO XapaKTepy; ocoban-
BOCTi NAaHyBaHHA Ta nNiabopy HaBaHTaXeHb Ans 0ci6
3 iHBaNIOHICTIO; ACNeKTU CNOPTUBHOTO TPAaBMATU3MY;
Cy4yacHWI nornsg Ha cneumndiky xapyyBaHHA Ta Ai€To-
NOTiYHi cTpaTerii y NpaKkTUui CnopTy; akTyanisauia nu-
TaHHA CKMaAy Tina Ta 340p0B’A KiICTKOBOrO KOMMOHEHTY
OMNOPHO-PYXOBOrO anapaty; NOHATTA 6POHXOKOHCTPUKLi
— NaToOJIOTIYHOrO CTaHy, CNPUYMHEHOTO Ai€l0 HeaaeKBaT-
HOro ¢i3MYHOro HaBaHTaXKeHHA. NepeBaykHa binblUiCTb
OOCNiAKeHb BUKOHAHa Ha OHMX crnopTcmeHax (migniT-
Kax, AiTAX), Wo BiAnoBiAae TeMaTUYHIl NPoeKL|ii Halworo
LOCNiAXKEHHA.

MeTofonoriyHy OCHOBY NpeacTaBAeHUX PobiT nepe-
BA)KHO CK/1IafatoTb CUCTEMATUYHWUI OrNag, Ta MeTa-aHa-
ni3 (Safiudo et al. [21]; Miguel-Ortega et al. [14]; Dutra
Lima et al. [13]; Varamenti et al. [10]), wo cBigunTb Npo
CNpobu y3aranbHUTU HaABHI 3HAHHA Ta BUABUTM Bigno-
BifHi 3aKOHOMIpPHOCTI NPO61EMHOrO NOAA Cy4YaCHOCTI.
MpucyTHI TakoK opuriHanbHi gocniaxkeHHs (Kabasakalis
et al. [11]; Theocharidis et al. [15]; Belviranli et al. [12];
Seabra et al. [17]; Agostinete et al. [18]; Philippou et al.
[16]; Zagatto et al. [19]; Saritas et al. [24]; Lyszczarz et
al. [20]), ski cnupatoTbcA Ha paHAOMI30BaHi pe3yabTaTu
cneLjiasbHO OPraHi30BaHMX EKCMEPUMEHTIB.

3HayHa YacTMHa pobiT BKAOYAE pe3ynbTaTi npose-
OEHHA AOCNigXKeHb 3i CNOpTCMEeHaMM, AKi cnewianisy-
toTbca y nnasaHHi (Dutra Lima et al. [13]; Kabasakalis
et al. [11]; Theocharidis et al. [15]; Belviranli et al. [12];
Seabra et al. [17]; Agostinete et al. [18]; Philippou et al.
[16]; Saritas et al., [24]; Lyszczarz et al. [20]), wo ao3so-
A€ Binbl WMPOKO po3rnsHyTH disionoriyHi acnektu ga-

HOro BUAY CMOPTY Ta aKLLEHTYBaTK yBary Ha pUsnKk-obak-
TOopax cneumdiyHOCTI yMOB 3A4iMCHEHHA CNOPTUBHOI
OiANBHOCTI.

JesAki pocnigkeHHsa 6e3nocepefHbo nNpeacTaBns-
I0Tb PEe3y/NbTaTM BMBYEHHA B3AaEMO3B’A3KY MiXK XapaK-
Tepom i3MYHUX HABAHTAXKEHb Ta MAPKEpPaMM OKCU-
JatmBHoro ctpecy (Varamenti et al. [10]; Kabasakalis
et al. [11]; Belviranli et al. [12]), a TakoX po3rnsgatoTb
BM/IMB OKCMAATUBHOIO CTPECY Ha CTaH KiCTKOBOI TKaHU-
HW Ta aKTUBHICTb MeTaboNiCTUYHMX NPOLLECIB OpraHi3my
cnoptcmeHiB (Theocharidis et al. [15]; Seabra et al. [17];
Agostinete et al. [18]).

OTpuvMaHi AaHi 403BONUAK Ham MepenTu Ao Tema-
TUYHOTO MOZE/NOBAHHA — aHa/i3y 3MiCTy aHoTauii Ta
KMHOYOBUX CNiB BUOKPEMAEHUX HamK 16 HAyKoBUX My-
6nikauiin HayKkomeTpuuHoi 6asu AaHMx Scopus 3a ans
PO3KPUTTA crneyndikM Cy4acHUX TEHAEHLIN AOCNIAMKEH-
HA PO3BUTKY OKCMAATMBHOIO CTPYCY Yy CMOPTCMEHIB. Y
XoAi aHaniTM4Hoi poboTn 3 AaHUM MEeTOAOM, HayKOBI
nyb6nikauii BignoBigHO Ao cneumdikm 3micty ix gocni-
[AXKeHb, 6ynu posaineHi Ha YOTUPKM TEMATUYHUX PO3Ainu
— Knacrtepu.

MEPLUMIM KNACTEP: «MexaHism disionoriuHoi agan-
Tauji, OKCMAATMBHUI CTpec Ta Moro GiomapKepu B opra-
Hi3Mi CMOPTCMEHIB» BKAKOYAE AOCNIAKEHHA BMNINBY Pi3-
HOCNPAMOBAHUX I3UYHMX HaBaHTaXKeHb Ha OpraHiam
CNOpTCMEHa 4Yepe3 MpuU3My PO3BUTKY Ta MOLIMPEHHA
OKCUOATUBHOTO CTPECY i BaK/IMBOCTi MOro BYaCHOI Aja-
FHOCTMKM WWAAXOM HaZiMHWUX 32C06iB — KOMMNEKCHUX MO-
Aenen Komnosuuii BignosigHMx BioximiuHMX mapKepis.
TemaTnyHUt dokyc:

® pefloKC-roMeocTas — AOCAigXKeHHA banaHcy Mmix
NPOOKCUAAHTHUMM Ta aHTUOKCUAAHTHUMMU CUCTEMAMMU
— BMBYEHHS B3aEMO3B’A3KY TPEHYBa/IbHUX HAaBaHTAXKEHb
(o npuKnaay, iHTepBanbHI TPEHYBaHHA WBUAKICHO-CK-
NIOBOTO CMPAMYBaHHA) Ta AMHAMIKM 3MiH UMdpPOoBUX
3HayeHb MapKepiB OKCMAATUBHOTO CcTpecy (40 NpuKknagy
KapboHinu 6inky (PC), TiobapbiTyposoi kncnotu (TBARS)
Ta rnytatioHy (GSH));

e meTaboniyHi Ta ropmoHasnbHi Bignosigi — mocni-
OMKEHHA ANMHAMIKM MeTaboniyHMX NoKasHMKIB (8o npu-
Knagy, NakTaTy, [OKO3M) Ta rOpMOHaAbHUX Npodinis
(&0 npuKknagy iHcyniHy, rOKaroHy, KopTnsony) y Biano-
BiZlb Ha Ait0 iIHTEHCUBHUX Bi3UYHUX HAaBAHTAXKEHb;

® QHTMOKCMAAHTHA EMHICTb — AOCNIAXKEHHA BAACHUX
Ta HabyTMX aHTMOKCUAAHTHUX MEXAHI3MIB 3aXMCTy op-
raHiamy, WASXOM BM3HAYEHHA GepMeHTHOI aKTUBHOCTI
(@0 npuKnagy 3a NOKasHUKaMM CynepoKCUAANCMYTa3m
(SOD), aHTMOKcHAaaHTHOI emHocTi (TAC), piBHA MmiKpo-
enemeHrTis (Zn, Cu, Se)).

MeToaM MNOPIBHANBHOrO aHanisy AaHWX ANnAa nep-
LIOrO TEMATUYHOrO Knactepy obrpyHTYBasIM KOHTPO/Ib-
Hi eKcnepuMMeHTasbHI 4OCNIAMKEHHSA Ha OcHoBi 3abopy
KpPOBi Yy Pi3HI NPOMIXKM Yacy (A0 TpeHyBaHHA, nicaa
TpeHyBaHHSA, Nif 4Yac BigHOBNAEHHA) i KiNbKICHOI OLjH-
KM BiOXiMIYHMX MapameTpiB PO3BUTKY OKCUMAATMBHOIO
cTpecy. JocnigKeHHs nepeBarkHO BK/AOYanu poboty 3
KOHTUHIEHTOM IOHUX CMOPTCMEHIB Ta CMOPTCMEHIB BU-
COKOTrO Knacy, WO CreLiani3yloTbCa y BUAAX CNOPTY Ha
BUTPMBANICTb.

MalibyTHi AgocnigKeHHs 3a 3MicTOM AaHOro Tema-
TUYHOTO K/acTepy, Aat0Tb MOMKJ/MBICTb INMbLWE BUBYNTHU
[OBrOCTPOKOBUI BMNAUB CUCTEMATUYHUX TPEHYBaHb Ha
pob60oTYy OKpeMmUx opraHis i cMcTem opraHismy, iHauBiay-
anbHy BapiabenbHicTb GioxiMiuHMX peaKLin Ta noTeHLi-
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. DoKyCcye AOCNiAKEHHA HA
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15 saritas, N. et ch)fzclt':lfl dgrfleg?;cthlf(:;eilcsa?f 2011 http://dx.doi. 19 Husbka rz;)?,}:l?/lqki;a;ar:?:i):rl\/\w:k/:lalo-is i
al. [24] yaljelly ) org/10.5897/AJB11.1862 1k op Yy nnas,
parameters of swimmers nNpodiNakTUKy OKCMAATUBHO-
[0 CTpecy
[emOoHCTpye pe3ynbTatu
Nonpharmacologic . . 3arasibHOro ornaAy Hemegu-
. B https://doi. AV
Dickinson, J. | Strategies to Manage X KaMeHTO3HWX cTpaTerin ni-
16 - 2018 | org/10.1016/j. 9 Husbka
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L iac.2018.01.012 ;
Bronchoconstriction AK HAaCcNiAKYy OKCMAATUBHOTO
CTpecy y CNOPTCMEHIB

an uinecnpAmMoBaHMX CTpaTeril BigHOBMEHHA OpraHiamy
nicna ¢isMyHMX HaBaHTaXeHb, ONTMMI3aL,ii MexaHi3miB
¢isionoriyHoi aganTtauii Ta miHimisayii npouecy gesa-
panTau,ii.

OPYTUM KNACTEP: «CnopTUBHI HaBaHTaXeHHA Npu
BCTAHOB/IEHMX NATOJ/IOTNIAX Ta MEHEAMXMEHT CMOPTUBHUX
TPaBM» BWCBIT/IIOE TepaneBTUYHUI Ta NPOdINaKTUUHNUIA
edeKkT di3nYHMX HaBaHTaXKeHb Ta PO3MALAE KPUTUYHI
NMUTAHHA YacTOTM CMOPTUBHMX TPaBM Ta iX CynpoBsoay.
TematnuHuii dokyc:

® aanTUBHUI CNOPT — AOCNIANKEHHA BKAKOYAKOTH
pe3ynbTaTh CUCTEMATUYHUX OMALIB LWOAO OUHKKM i-
3UYHMX, NMCUXONOTIYHMX Ta couianbHUX nepesar ¢i3ny-
HUX HaBaHTaXeHb CMOPTUBHOIO XapakKTepy ANa AiTel Ta
NigNiTKIB 3 iHBANIHICTIO, BKAOYAOUM PUSMK PO3BUTKY
OKCMATMBHOTO CTpecy;

® OMOPHO-PYXOBUI anapat, 60/1bOBMIA CUHAPOM Ta
iHBaNigHICTb — AOCNIAXKEHHA CNPAMOBAHI Ha BUABNEH-
HA cneundikn yparkeHHs ONOPHO-PYXOBOrO anapaty Ta
pPO3BMTOK 60/1LOBOrO CMHAPOMY; OCOBAMBOCTI MpoABY
CNOPTMBHOIO TPAaBMATU3My, B TOMY YNC/li cepes, cnopTc-
MEHIB 3 iHBaNiAHICTIO; PO3BMTOK 3aMasieHHA B OKPEMUX
CTPYKTYpPax OMOPHO-PyXOBOrO amnapaTy, AK MOXK/ANBUIA
HaCNiJOK BUHMKHEHHA OKCMOATUBHOIO CTPEcy;

® 3ara/ibHUI piBEHb 340POB’A CNOPTCMEHIB — A0CAi-
OKEHHA CNPAMOBaHi Ha BUABNEHHA LUMPLUMX HACNIAKIB
BMNAMBY Gi3UYHUX HABAHTAXKEHb CMOPTUBHOIO XapaKTepy
Ha 340pOB’A CMOPTCMEHIB BK/ItOYAOUM OLHKY NMOKa3HU-
KiB panToOBOi CMepTi Ta 3aXUCTy OpraHiamy Bif, NaToreHis
nia 4yac nepioais iHTEHCMBHUX TPEHYBaHb, B TOMY YMCAi
BM/IMBY PU3MK-PAKTOPY OKCUAATUBHOIO CTPECY.

B maHOMYy KiacTepi MeToao/10riyHy OCHOBY CKlaja-
I0Tb CUCTEMATUYHI OrNAAM Ta MeTa-aHani3n. JocniaxKex-
HA Hacamnepes, OpiEHTOBaHI Ha AjiTel Ta NiANITKIB 3 iHBa-
NiAHICTIO, NapaniMmniuiB i CMOPTCMEHIB BUCOKOTO Knacy,
AKi cneuianisyroTbca y CKAaAHUX KOMBIHOBAaHMX BMAAX
cnopry.

MalbyTHI AOCNIAKEHHA MOXKYTb BYTU 30CcepearKeHi
Ha po3pobui iHaMBIAyani3oBaHMX Nporpam Tepanii npu
KOHKPETHUX XPOHIYHUX YParKEHHSAX, BUABNEHHA YiTKUX
KepiBHUX NPUHLUMNIB WoA0 NPOodiNaKTUKKN TPaBM Ta pea-
6iniTauii cnopTcmeHiB 3 iHBanigHicTIO, B TOMY YMCAi pu-
3MKY BUHUKHEHHSA | PO3BUTKY OKCUAATUBHOT CTPECy.

TPETIA KNACTEP: «Xapuosi cTpaTerii, cknag, Tina Ta
CTaH KiCTKOBOI TKAQHWHMW HOHWX CMOPTCMEHIB» BK/IOYAE
OOCNIAXKEHHA PO/ XapyuyBaHHA Ta MOro BNAMBY Ha CKAaz,
Tina, popmyBaHHA KicTKOBOI Macu npoTArom nepioay
POCTY i PO3BUTKY OpraHiamy FOHUX CNOPTCMEHIB, AKi cne-
Liani3yoTbCA Y BOAHMX BUAAX CNOPTY, CNOPTUBHUX irpax
Ta eaAnHobopcTBax. TemaTn4HUt GOKyC:

e crneumdika xapuyBaHHA y BMAAX CNOPTY Ha BUTPU-
BaNiCTb —A0CAIAXKEHHA PO3rnagatoTh cneundiyHi eHep-

reTuyHi, gisionoriyHi noTpebun nnasuiB-cTaepis, 3ocepe-
OKYIOUNCb Ha ONTUMANBbHOMY CKAagi Tina, notpebax y
NOKMBHUX PEYOBMHAX Nif, Yac 3MaraHb Ta ePeKTUBHOCTI
BMKOPUCTaHHA eproreHHnx f06aBokK;

e 0OMiH PEYOBMH Y KiCTKOBI TKaHMHI Ta PO3BUTOK
KICTKOBOrO KOMMOHEHTY OMOPHO-PyXOBOro amapaTty —
[OCNIAKEHHA BUBYAOTb BMNIMB Gi3UYHUX HAaBaHTaXKeHb
(Ha nNpuKnagi TakMx BUAIB CNOPTY, AK NaBaHHA, cnop-
TUBHI irpu, eAMHOBOPCTBA) Ha PiBEHb CMOMKMBAHHSA BiNKY
nicna TpeHyBaHb Ta MapKepu 0O6MiHY PEYOBUH Yy KiCTKO-
Bill TKAHMHI, MiHepasibHy LWiNbHICTb KICTOK Ta MiHepasb-
HWI BMICT KiCTOK Y FOHMX CNOPTCMEHIB;

® MUTaHHA Ai€TU Ta cneundikn HYTPIEHTHOT NiATPUM-
KU — AOCNIAKEHHA OLiHIOTb ePEeKTUBHICTb BUBYEHHA
cneumndikn xapuyBaHHA Ta GOPMyBaHHA CUCTEMM 3HAHb
o0 MOro onTUMisaLii Yepes po3pobKy AiETUYHMX NPO-
rpam 3 ypaxyBaHHAM BMAY CNOPTMBHOI AiANbHOCTI, BiKY
Ta cTaTi;

® BUKOPWCTAHHA eproreHHMX 3acobis — JOCNIAKEHHA
CNpPAMOBAHI Ha OLIHKY BNAMBY cneundiyHnX AIETUYHUX
006aBoK Ta hapmakosioriyHMX NpenapaTis Ha HioximiuHi
npoLuecH opraHiamy CnopTCMeHIB, B TOMY YMCA | TUX, XTO
crewianiayeTbca y NaaBaHHi.

MeToaonoriyHy OCHOBY AaHOro Knactepy B 6inbLio-
CTi NpeAcTaBNAOTb Pe3yAbTaTh CUCTEMATUYHOTO OrNAAY
LLOA0 y3araNbHEHHA HAABHMX 3HaHb NPO Xap4oBi noTpe-
61 B OKpemumx BMAax cnopty. EKcnepumeHTanbHi gocni-
[OYKEeHHA, BUKOPUCTOBYIOTbCA CaMe AA OLiHKW BNAMBY
eproreHHMx 3acobiB Ha OKpemi npouecu opraHiamy
CNOPTCMEHiIB.

Moaanbli AOCNiAXKEHHA B MeXax AaHOro Tematuy-
HOTO KnacTepy HeobXiAHi ANns Po3pPOOKM NPAKTUYHUX pe-
KOMeHAaLin woao cneundikm xapyyBaHHA CMOPTCMEHIB
pi3HMX BiKOBMX Fpyn Ta crewuianisauii, Ana po3ymMiHHA
epeKTUBHOCTI [OBrOCTPOKOBOTO BUKOPWUCTAHHA Pi3HMX
OIETUYHMX Nporpam Ta 0cobAMBOCTEN BMN/IMBY eproreH-
HUX 3ac06iB Ha NiABMULLEHHA POHOTO34ATHOCTI | ONTUMI-
3aLito CTaHy 340pOB’s CNOPTCMEHIB, 0cOBNMBO AiTel Ta
nigniTkie.

YETBEPTUM KJIACTEP: «BpOHXOKOHCTPUKLIA, 3a-
NafeHHs Ta ypaxeHHA M’A3iB Yy CNOPTCMEHIB-NAaBLiB»
po3KpuBaE NpobaemaTtuKy «pecnipaTopHOro 340p0B’ A»
Ta PO3pobKM i BNPOBAAMKEHHS NpPOrpam BiLHOBNEHHA
OpraHiaMy CnopTCMEHIB, sIKi TPEHYHOTbCA B cneundivHmnx
YyMOBax LITYYHOTO BOAHOIO cepefoBulLa. TeMaTUyYHUi
dokyc:

® OPOHXOKOHCTPUKLIA, CNpUYMHEHA i3UYHMM Ha-
BaHTAXXEHHAM — [0CNIAXKEHHA KiNbKICHO OUiHIoTb
NoLIMpPeHicTb  BPOHXOKOHCTPUKLII cepen crnopTcme-
HiB-N/1aBLiB, AKi HEe MaaM B aHamMHe3i BMMaAKiB BPOH-
xocnasmy abo actmu;
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® 3aMa/ibHi peakKuii Ta MOWKOAMKEHHA M’sa3iB — Aochi-
OYKeHHA po3KpMBatoTb cneuundiky BUABAEHHA MapKepis
3ananeHHa (Hanpuknag, iHTepnelikiHu, dakTop Hekpo-
3y Nyx/MHU-anbda) Ta NOKA3HMKIB NMOLIKOAMKEHHS M's-
3iB (HaNpuKnag, KpeaTuHKiHa3a, NakTaTaerigporeHasa)
nicna iHTeHCMBHUX i3MYHMX HaBaHTaXKeHb, 3 nogab-
LWMM BU3HAYEHHAM edeKTUBHOCTI TepaneBTUYHMX BTPY-
YaHb, TaKMX AK HU3bKOIHTEHCUBHA J1a3epHa Tepanis;

® NpOorpamm BiLHOBNIEHHA — AOCNIAXKEHHA TOPKAKOTb-
CA cTpaTerii 3MeHLWeHHA BUpaxeHocTi ¢isionoriyHoro
CTpecy K HacNiaKy Aii TpeHyBa/ibHMX HaBaHTAXKeHb Ta
BCEBIYHOrO CNpPUAHHA BiAHOBNEHHIO OPraHiamy, BKAO-
yaloum NoTeHUilHI nepeBarn cneundidyHMx TepanesTUY-
HUMX 3acobi..

MeToA0N0riYHOK OCHOBOK [aHOro TEeMATUYHOTo
KNacTepy BUCTYNatTb CUCTEMATUYHUIA OMNAL, Ta MeTa-a-
Ha/i3, NepLoYeproso y NMTaHHI BUBYEHHA MOLUMPEHO-
CTi OBPOHXOKOHCTPUKLIT Ta YNPaBAiHHA SAHUM ABULLEM.
PaHaomi3oBaHi, niauebo-KOHTPObOBaHI AOCAIAMKEHHSA
BMKOPUCTOBYBA/IUCb A1A OLHKM edeKTMBHOCTI Tepane-
BTUYHMX BTPYYaHb, 30KpeMa HMU3bKOIHTEHCMBHOI Nnasep-
HOT Tepanii y BUNaAKax BUABNEHHA Ta YCYHEHHA BPOH-
XOKOHTPUKLIT Yy crnopTcMeHiB. OCHOBHWIA KOHTUHIEHT
OOCNiAXEeHb B MeXax [AaHOro KnacTepy CKAafatoTb 340-
POBI CNOPTCMEHMU, AKi CNeLiani3ytoTbCcs Yy BOAHUX BUAAX
cnopry.

3a AaHMM TEeMAaTUYHUM KAaCcTepoM [AOCAIAMEHHSA
NOBMHHI OYTU NPOAOBIKEHI Y HaNpAMi po3pobKu BinbL
TOYHWX [iarHOCTUYHUX IHCTPYMEHTIB BPOHXOKOHCTPUK-
LT, BUBYEHHA NEepPCOHaNi30BaHMUX HEMEAMKAMEHTO3HMX
CTpaTerii ynpasBaiHHA MeAMYHUM KOHTPOJAEM [aHOro
ABMLLA, PO3YMIHHA YHiKanbHUX ¢i3ionoriyHnx notpeb
Ta $GaKTOPiB HAaBKONIMLLHbLOIO cepefoBumLLA (HaNpMKnag,
BMNJIMB X10PY) Y BOAHUX BMUAAX CNOPTY, TAKOXK PUIUKOM
BUHWKHEHHA OKCUMAATUBHOIO CTPECi.

OcTaHHIlA eTan HaluxX AOCAiAXKeHb BKAYMB MPO-
BegeHHAa SWOT-aHanisy 3micTy YOTUPbOX TEMATUYHMX
KNnacTepis 3a AN1A BCTAHOB/IEHHA K/OYOBUX aCMeKTIB Cy-
YaCHMX TEHAEHLIN AOCNIAMKEHHA 33 HAWMM NUTAHHAM,
X nepeBsar, BUKAUKIB, MOTEHLiMHMX HAaNPAMKIB PO3BUTKY
Ta ICHYIOYMX NepeLLKoa.

Knactep «Mpouec ¢isionoriyHoi aganTtauii, okcuaa-
TUBHUI cTpec Ta BiomapKepu opraHiamy CropTCMeHiB»
BM3HAYAE COOOI MOTYXKHUN [OCAIAHULUBKUN HaNpam
PO3yMiHHA BioXiMiYHMX MPOLECiB OpraHiamy cropTcme-
Ha y BignoBiab Ha GOpMyBaHHA OKCUOATUBHOIO CTPeCy.
CUNbHI CTOPOHM NONAratoTb Y AETANIbHOMY OrNA41 Mexa-
Hi3MiB OKCMOATMBHOIO CTPeCy Ha MPUKIALI PefoKC-ro-
MeocCTasy, NiAKPiNIeHOMY BUKOPUCTAHHAM 06’ EKTUBHMUX
biomapkepis (PC, TBARS, GSH, ropmoHu, metabonitu).
YiTka meTozonoriyHa 6a3a KOHTPO/IbOBAHWUX eKcrepu-
MeHTIB 3abe3neyye BUCOKY AKICTb AaHWUX, a GOKyC Ha
FOHUX CNOPTCMEHIB NiAKPECIOE aKTYaIbHICTb PO3POOKM
NPaKTUYHUX peKOMeH AL,

CnabKi CTOpOHM KnacTepa BKAKOYAKOTb CKAAAHICTb
iHTepnpeTau,ii iHanBigyanbHoi BapiabenbHOCTI Bioximiy-
HUX peaKLilt; 0OMeKeHICTb BKAOUYEHHS «MOBHOTO CMeK-
TPY» MapKepis, WO B CBOK Yepry CTBOPHOE HEMOBHOLLH-
HicTb BiZlOOpa)KeHHA BCiX acmeKTiB npouecy aganTaLii
crnopTcmeHa g0 ¢i3nyHMX HaBaHTaXKeHb; noTpeba B 40B-
rOCTPOKOBUX JOCAIAKEHHSAX, OCKIZIbKM MOTOYHUIM aKLLEHT
CbOrofeHHA PobUTbCA NepeBaXKHO Ha BUBYEHHI rOCTPUX,
KOPOTKOYACHUX pPeaKLilt opraHiamy.

MOXNMBOCTI Knactepa 3Ha4ylli i BKAOYalOTb PO3-
pobKy iHAMBIAYyani30BaHWX TpeHyBasibHUX NPOrpam i

cTpaTerii BiAHOBAEHHA OpraHiamy nicna ¢isnyHMx Ha-
BaHTa)KeHb Ha OCHOBI BioximiuHMX npodinis, iHTerpauii
3 [IETONOTNIYHUMM MOZeNnAMM ANA ONTMMI3aLii npouecy
aganTauii.

Cepef, p13UKiB 34iICHEHHA JOCAIAMKEHb B MEXKaXx Aa-
HOro TEMATUYHOTO KNAcTepy BapTo BUAINUTU €TUYHI 06-
MeXKeHHA npu poboTi 3 OHUMKU CNOPTCMEHAMM, BUCOKI
¢diHaHCOBI BUTPaTK Ha BioxiMiyHi aHani3n Ta CKNaAHICTb
KOHTPO/O BCiX 3MiHHWX MOKA3HUKIB B YMOBAX peanbHMX
TPEHYBA/IbHOTO NpoLecy.

Knactep «CnopTMBHI HaBaHTa*KEHHA NMPU XPOHIYHMX
33aXBOPIOBAHHAX Ta MEHEeKMEHT CMOPTUBHUX TPaBmM»
BiZ13HQYAETbCA BMCOKOK COLLia/IbHOK 3HAYYLLICTIO 3aB-
OAKW aKUEHTY Ha afanTUBHUI CNOPT cepeg, AiTel Ta nia-
NiTKiB 3 iHBaNiAHICTIO, cnpuAoYM iXHil iHKAO3iT Ta no-
KpaLLeHHIo AKOCTI XKUTTA. CUAbHUMW CTOPOHAMM TaKOXK
€ BMBYEHHSA creuumdikm TpaBMaTU3My Ta KOMMJIEKCHOTO
nigxoay A0 340P0B’A CNOPTCMEHIB, BK/IKOYAOUM piaKic-
Hi, ane BaXXNMBi pU3MKK, AK GaKTOp pPanToBOi cmepTi Y
cnopTi.

Cnabki CTOpOHM KnacTepy BKAKOYAIOTb OOMEKEHICTb
NPAMUX EKCMEePUMEHTANIbHUX AaHUX, LLLO MOXKe NPU3Bo-
OVTU [0 HeAoCTaTHbOTO PO3YMIHHA MexaHi3miB ypa-
YKEHHA OpraHi3my CNOPTCMEHa Ta BUHUKHEHHA KOHKPeT-
HOI NAToNOorii, B TOMY YMUCAi i PO3BUTOK OKCUAATUBHOIO
cTpecy; BapiabenbHicTb KaTeropin «XpoHi4HMX 3aXBOpPtO-
BaHb» YCKNAAHIOE y3ara/ibHEHHA BUCHOBKIB; X04a OKCU-
OATUBHWUIA CTpec 3raflyeTbCcA AK «PU3MK-PaKTop», MOro
NpPAMUIA BNAMB Ha TpaBMaT3m abo 3arafibHUIA CTaH 340-
pPOB’sl CNOPTCMEHIB HE MAE MOTEHLINHUX MOXKAUBOCTEMN
LUMPOKOrO BUBYEHHSA B MeXKax AAaHOro KnacTepy.

MONMBOCTI BK/IOYAOTb PO3POOKY iHAMBIAyaniso-
BaHMX Mporpam TpeHyBaHb Ta peabinitauii a4na pisHMx
rpyn CNOPTCMEHIB 3 iHBaNiAHICTIO, NOCUNEHHA MiXAMUC-
LMNAiHAapHOI CNiBNpaLi Ta BNPOBaAXEeHHA pe3ybTaTiB y
chepy OXOpoHU 340p0B’A. TaKOXK € MOTeHUjan AnA BU-
BYEHHSA BiomapKepiB TPaBM, NOB’A3aHMUX i3 3anaseHHAM
Ta OKCUAATUBHUM CTPECOM.

3arpo3amun € HepocTaTHE ¢iHAHCYBaHHA afanTuB-
HOro cnopTy, obmexkeHa BMbBipKa y4acHUKIB Aas Oochi-
[OXKeHb Ta CKNaAHICTb eTUUYHUX | 6e3NeKoBUX MipKyBaHb
npu poboTi 3 0cOBANBUM KOHTUHIEHTOM CMOPTCMEHIB.

Knactep «Xap4yosi cTpaterii, cknag Tina Ta 340poB’s
KICTOK Yy HOHWX CMNOPTCMEHIBY» AEeMOHCTPYE PO3yMiHHA
KPUTUYHOI POAi XapyyBaHHA Y PO3BUTKY IOHMX CNOPTC-
MeHiB. Moro cunbHi CTOPOHM nonAaraoTb y GOKyCi Ha
KPUTUYHOMY BiLLi popMyBaHHA KiCTKOBOT Macu Ta ¢isio-
NOTiYHOro PO3BUTKY OPraHiamy. AKTYasibHICTb ANA Pi3HUX
BMAIB CrnopTy (nnaBaHHA, CMOPTMBHI irpun, eguMHobop-
CTBa) [4,03BONIAE MOPIBHATU BMNMB Pi3HOTO MeXaHiYHOro
HaBaHTaXKeHHA. KoMnieKcHe BMBYEHHA EHepreTUYHMX
notpeb, cKnaay TiNa, KiICTKOBOro 06MiHy Ta BUKOPUCTaH-
HA eproreHHux 3acobiB 3abesneuye UinicHMA niaxia, a
NPaKTUYHA 3HAYYLLiCTb Pe3yabTaTiB € BUCOKOIO ANA PO3-
POGKM NPAKTUYHUX peKoMeHAaLLil.

CnabKMMK CTOPOHAMM € CKNAAHICTb OLLiHKM JOBro-
CTPOKOBOTO BM/MBY Yepe3 obMeKeHy TpuBanicTb [0-
cnigyeHb Ta BapiabenbHicTb eproreHHUXx A06aBoK, WO
YCKNAAHIOE y3arasbHEHHA pe3ynbTaTiB AOCNIAXKEHHA Ta
ix 06’eKTMBI3aLIt0. HepoCcTaTHA yBara 40 NCUXONOMYHO-
ro acnekTy Xxap4yyBaHHA Ta Xap4yOBOi MOBE/IHKN TAaKOX €
nporasnHoto.

MONMBOCTI LbOrO KaacTepa BKAOYAOTb PO3pPOOKY
JeTanizoBaHMX, peKomeHZaui Woao B3aEMO3B'A3KY
Xap4yyBaHHA Ta OKCMOATUBHOIO CTpecy A onTumisauii
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QHTUOKCUAAHTHOTO 3aXMUCTY, @ TAaKOXK MOHITOPUHT Bioxi-
MIYHUX MapKepiB A5 06’€KTUBHOIT OLiHKM eEeKTUBHOCTI
TepaneBTUYHUX BTPYYaHb.

3arpo3amu € MOLIMPEHHS «KMOAHMUX» AOJET Ta Heob-
rpyHTOBaHMX [406aBOK, TUCK 6aTbkKis/TpeHepis LWoA0
XapyyBaHHA Ta HEAOCTAaTHA OCBIYEHICTb YCixX 3aLiKkaBne-
HUX CTOPIH WOA0 NPMHLMNIB 340P0OBOr0 XapyyBaHHSA.

Knactep «BpOHXOKOHCTPUKLIiA, cnpuyMHeHa ¢i3ny-
HUM HaBaHTaXXeHHAM, 3aMasieHHA Ta YParKeHHAM M’A3iB
Yy CMOPTCMEHIB-NNABLLIB» BMPI3HAETHCA BUCOKOI Cneum-
biyHicTIO oA BOAHMX BUAIB CNOPTY, 3BEPTalOUM yBary
Ha YHiKa/ibHi BUKAWKKW, NOB’A3aHI 3 XJIOPOM Ta BOAHUM
cepenosuiem. Moro cuabHi CTOPOHM MNonAraloTb B
OXOMJIEHHI BaXkAnBUX npobsiem 300poB’s (BPOHXOKOH-
CTPUKLiA, 3aNaNeHHA, NOLKOAMKEHHA M’A3iB), 3acTocy-
BaHHi Cy4aCHMX TepaneBTUYHUX METOAIB Ta KOMBiHaLil
MEeTOA0/0riN (CUCTEMATUYHI Ornsan Ta paHAOMi30BaHi
KOHTPONbOBaHi AOC/IAMEHHS).

Cepepn cnabKux CTOpPiH — CKNAgHICTb AiarHOCTUKM
H6POHXOKOHCTPUKL,T Ta il cTaHAAPTU3ALLT, @ TAKOXK MOXK-
MBI 06MeKeHHA anpoboBaHMX TepaneBTUYHNUX 3ac0biB
B OKpPeMMX BUNaAaKax. BaxkanBo, LLLO XO4a OKCUAATUBHUIN
CTpec 3raflyeTbCA AK «BM3HAYASIbHUN PU3NK-DAKTOPY,
MOro NpAMMUI MexaHiam Ta MOAYAALiA B KOHTEKCTI OPOH-
XOKOHTPMKL,iT Ta NOLIKOAXKEHHA M'A3iB MOXKYTb NOTPebY-
BaTW noganblioro, 6inbl rMMOOKOro BUBYEHHA came B
LbOMY Knacrepi.

MOXNMBOCTI BK/OYAOTb PO3P06KY NepcoHanisosa-
HUX CTpaTerin MeHeaKMeHTY Npu BPOHXOKOHCTPUKLI,
ONTMMI3aLlito BigHOBMOBANIbHUX MPOTOKONIB 3 ypaxyBaH-
HAM cneundikn BuAYy CnopTy, BUBYEHHA BMIMBY X/10pY
Ha CTaH pecnipaToOpHOI CUCTEeMM OpraHi3amy Ta BNpoBa-
O)KEHHA pes3ynbTaTiB Yy MeAMYHUI CynpoBig cnopTcme-
HiB.

3arpo3amu € HeOCTaTHE YCBiZOMNEHHA nNpobaema-
TUKN BPOHXOKOHCTPUKLII Ta il CUMNTOMIB, MOLIMPEHHSA
HeaoCTOBipHOI iHpopMaL,i WoA0 MeToAiB NiKyBaHHA Ta
BMCOKi BUMOTU [0 JOCNIAKEHD 3 BENMKOIO BMBIPKOIO Ta
KOHTPOAEM 3MiHHMX NOKAa3HMUKIB.

BucHoBKM.

Hawi gocnig)KeHHs 4iTKo nokasyoTb MNB0oKKIA B3a-
€MO3B’A30K MiXK ¢isionoriuHMmm npouecamu, crpareri-
AMU MEANYHOTO KOHTPOI Ta cneundiyHMMKM acnekTa-
MM XapyyBaHHAM Yy KOHTEKCTi PO3BUTKY OKCMAATUBHOIO
CTpecy y FOHMUX CNOPTCMEHIB. LA KOHUeNnTyanbHa pamKa
BifLOOPArKAE AK NOTOYHE HAYKOBE PO3YMIHHA, TaK i aKTy-
aNbHi BUKNMKM, WO CTOATb Nepes AOCNAiAHUKaMM cyyac-
HocTi. MOCNIAOBHMI aKLEHT Ha TaKMX LiNbOBMX rpynax,
AK KCMOPTCMEHU», «MNABLi» Ta «NiANITKM» Y BCiX BUBYE-
HUX TEMATUYHUX KaacTepax, NigKPEeC/toE, Wo Wi rpynum
MaloTb CMiNbHIi, YHiKaNbHI NOTpebu, Wo BMMarae 3acTo-
CYBaHHA BUKJ/KOYHO iHTErpOBaHOro, LiniCHOro niaxoay.

HesBarkatoum Ha Te, WO MMMOOKI 3HaHHA Ta PO3po-
6neHi edeKTUBHI cTpaTerii BTpy4aHb CTaHOBAATb Mill-
HUMN GYHAAMEHT ANA CNOPTUBHOI HAYKM, AOC/iAHULBbKA
CNiIbHOTA BM3HAE HAABHICTb 3HAYHWUX CKAaAHOLWLB. Lli

CKMIAZHOLWI BWHMKalOTb 4Yepe3 iHAMBIAYyanbHy Bapia-
6enbHicTb disioNoriyHMX peakuiv Ta aganTauin, yHikanb-
Hi 0cO06/IMBOCTI PO3BUTKY MONOAMX JHOAEN HA Pi3HUX
eTanax iXHbOro CTAaHOBJIEHHS, @ TAaKOX Yepes HarasibHy
notpeby CyBOpOro AOTPUMAHHA €TUYHUX NPUHLMNMIB K
y npoueci NpoBeAeHHA HAayKOBWUX AOCAIAMEHb, TaK i B
IXHIM noganblUii NpPaKkTUYHIN peanisauii.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

[PYHTYIOUMCb Ha OTPMMaHMX HaAMM BUCHOBKaX Ta Bpa-
XOBYIOUYM NMEePCneKTUBHI TeHAEHLIT y CBITOBIM HayKoBil
niTepaTypi, MalbyTHI AOCAIAXKEHHs Y Uil chepi matoTb
HaJaBaTW NPIOPUTET KiIbKOM K/HOHOBMM HanpsaMKam:

Hawi noganbLui gocniarKeHHsa NoBUHHI byTn cnpamo-
BaHi Ha po3pobKy BMCOKOIHAMBIAYaNi30BaHMX NpoOrpam
TPEHyBaHb, XapyyBaHHA Ta BiAHOB/EHHA, WO BPAXOBY-
BaTMMYTb YHiKasbHi 0CO6/IMBOCTI KOXKHOFO CMOPTCMEHA.
Lle BKAIOYAE IMOOKE BMBYEHHSA TOro, AK came biomap-
Kepu Ta nepenosi metoan ¢i3ioNoriYHOr0 MOHITOPUH-
ry mMoXyTb edeKTMBHO CKepOBYBaTWM PO3POBKY TaKMx
afanTMBHUX Nporpam. KiHueBa meTa NoiArae B ONTUMI-
3auii poboTO34aTHOCTI Ta 3arasbHOro CTaHy 340p0B’A, a
TaKOX Yy MiHiMi3aLii pu3nKiB, NoB’A3aHMX i3 NepeTpeHo-
BaHICTIO Ta NepeHanpPYKEeHHAM.

3 ornagy Ha ocobnnBuit PoOKyC Ha HOHMX CnopTCcMe-
Hax, [O0BrOCTPOKOBI JIOHTiTIOAHI AOCnigKeHHA Haby-
BalOTb KPUTUYHOrO 3HauveHHA. Ui gocnigkeHHA matoTb
CUCTEMATMYHO BIACTEXKYBATM TPUBANUMA Ta HaKoMWuy-
Ba/IbHUIM BMIUB iHTEHCMBHUX TPEHYBa/IbHUX HaBaHTa-
KeHb, cneumdiuHNX AIETUYHUX CTPATeri Ta PisHOMAHIT-
HUX TEPANEeBTUYHUX BTPYYaHb HA K/HOYOBI MOKA3HUKM:
3arasibHUI PicT opraHiamy, 340pOB’A ONOPHO-PYXOBOro
anapaty (BK/OYatouM KiCTKOBY cucTemy) Ta 3arasibHe
6narononyyys CnoOpPTCMEHIB aX A0 iXHbOro A0POCA0ro
BiKy.

Ona epeKTMBHOrO ynpaBniHHA TaKMMU CTaHaMU, AK
BPOHXOKOHCTPUKL,iA, CNPUUMHEHA i3UYHMM HaBaHTa-
eHHam (EIB), mailnbyTHi gocniaskeHHA NOBUHHI 30cepe-
OMTUCA Ha po3pobLi Hifbl eKOOrYHO AOCTOBIPHUX Aji-
arHOCTUYHMX meTogis. Lli meToan matoTb MaKkcMmasibHO
TOYHO BigTBOpPHOBATM cneumdiyHe cnopTUBHE cepeno-
BULLE, 30KPEMA YMOBW BOAHWUX BMAIB CNOPTY, AKIi MatoTb
CBOI YHiKaNbHi BUKIMKKW. TaKOXK BUNpaBAaHi AOCNIAXKEH-
HA HOBUX HEMEAMKAaMEHTO3HMUX BTPYYaHb AN NliIKyBaHHA
Ta npodinakTnku EIB Ta iHWKX pecnipaTopHKX npobsiem.

Hapg3sunuyaHO BaXKAMBO CMPUATU TICHIWIN Ta cucTem-
HiM cniBnpaui Mix ¢daxiBuamM 3 pi3HUX ranysen: ¢isi-
ONlorii  CnopTy, CNOPTUBHOI MeAUUWMHW, HyTpilionorii
(xapuyBaHHA) Ta agantmusHoro cnopty. LA cnisnpaus
Ma€e Ha MeTi 3abe3neunTn edeKkTUBHE MNEepPeTBOPEHHA
TEOPETUYHUX 3HaHb, OTPUMAHUX Yy bYyHAAMEHTANbHUX
OOCNIAXKEHHAX, Y MPAaKTUYHI YMIHHA Ta HABUYKHM, A TAKOXK
PO3pO6KY KOHKPETHUX, [AOKA30BMX PEKOMeHAZaui Ta
BTPYYaHb, AKi NPUHECYTb peasibHy Ta BigYyTHY KOPUCTb
yCiM KaTeropiam CropTCMEHIB, HE3aNeXHO Bif, iXHbOro
PiBHA NiArOTOBKM UM HAABHOCTI XPOHIYHMX CTAHIB.
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TEHAEHUIT AOCNIAXKEHb OKCUOATUBHOIO CTPECY V IOHUX CMOPTCMEHIB-NNABLIB: AHANITUYHWIA
AHANI3 JAHUX MIXXHAPOOAHUX HAYKOMETPUYHUX BA3

YepHikosa O. 0., Ocagua O. I.

Pe3stome. Cy4acHMI tOHALLbKMI CMOPT XapaKTepPU3yETbCA 3HAYHUM 3POCTAHHAM TPEHYBa/IbHUX HAaBaHTaXeHb, LU0
BMCYBa€E 0COBAMBI BUMOTM A0 OpraHiamy mMonoamx CropTCMeHIB, AKi nepebyBaloTb y NPOLLECi aKTUBHOFO POCTY Ta
PO3BUTKY. He3BarXKkatoum Ha 3pocTatovy KiNbKiCTb A4OCNIAKEHb, 40Ci ICHYHOTb NPOrasiIMHN Yy PO3YMIiHHI Ta OLLiHLi OKCK-
OATUBHOTO CTpecy, po3pobu,i aaanTUBHUX aHTMOKCUAAHTHUX CTPATEriN Ta AOCTOBIPHOCTI 6ioMapKepiB, LLLO € KPUTUY-
HO BaXK/IMBUM A/1A ONTMMI3aLii TpeHyBabHOro npoLiecy Ta 36eperkeHHsA 350poB’A.

MeTa gocnigKeHHs — NPoBeAEeHHS aHANITUYHOTO aHaNi3y AaHWUX MiXKHapOAHWX HAYKOMETPUYHMX 6a3 (Ha npu-
Knagi 6a3un Scopus) 33419 BUABNEHHA CYYaCHUX TEHAEHLN AOCNIAKEHHA NUTAHHA PO3BUTKY OKCUAATUBHOIO CTpecy
Y FOHMX CNOPTCMEHIB-NNABLLIB.

MeToau gocniasKeHHs: 6ibnioMeTpUUHUIA aHaNi3 AaHMX, TemaTUuHe mogentoBaHHa, SWOT-aHani3 Ta meTog, cuc-
TemaTtusau,ii JaHuX.

AHani3 16 peneBaHTHUX NybAniKaLi y SCopus BUABMB YOTUPM TEMATUYHI KnacTepu. MepLunii Knactep 3ocepesske-
HUI Ha BUBYEHHI MexaHi3MiB aganTauyi Ta cneundikn po3BUTKY OKCUMAATUBHOIO CTpecy, BuBYatoum Giomapkepu Ta
rOPMOHasIbHI BiZMNOBIAI HAa HAaBAaHTAXKEHHSA, NEPEBAXKHO Y FOHUX CMOPTCMEHIB. [lpyruii Knactep OXon/te COPTUBHI
HABaAHTAXXEHHA NPU XPOHIYHUX 3aXBOPHOBAHHAX Ta YNpPaBAiHHA TpaBMaMM, MiZKPECAOYN COLLiaIbHY 3HAYYLLiCTb
afanTMBHOro cnopTy Ta cneumdiky TpaBmaTnamy. TpeTii KnacTep aHani3ye Xxapyosi cTpaTerii, cknag, Tina Ta 340pos’a
KICTOK Y IOHWX CMOPTCMEHIB, PO3rNALAt0UM eHepreTUYHi NoTpebu Ta BNANB AiET. YeTBEPTUI KnacTep NpucBAYeHUi
OPOHXOKOHCTPUMKL,i 3ananeHHIo Ta ypaxKeHH0 M'A3iB y N1aBLIiB, AOC/AIAXKYOUYN YHiIKAIbHI BUKIMKU BOAHOTO cepeso-
BMLLA Ta METOAM BiHOBNEHHA.

JocnifrKeHHA 4YiTKo MokasyloTb B3aEMO3B'A30K ¢i3ionorii, MeANYHOro KOHTPOIO Ta XapyyBaHHA Y KOHTEKCTI
OKCUOATUBHOTO CTPECY B FOHUX CMOPTCMEHiB. He3Baxkatoum Ha 3HauHy 6a3y 3HaHb, iCHYHOTb CKAAAHOCTI, NOB’A3aHi 3
iHAMBIAYaNbHO BapiabenbHICTIO Ta eTMYHMMM acneKkTamu. MaibyTHI foChiAKeHHA NOBMHHI ByTM 30cepeaKeHi Ha
nepcoHanisoBaHMX Nigxoaax, LOBrOCTPOKOBUX CNOCTEPEKEHHSAX, YAOCKOHANEHHI AiarHOCTUKM Ta NPOdiNaKkTUKK, a
TaKOX Ha MiXKAMCUMNAIHAPHIN cniBnpaLi 41a BNPOBaAXKeHHA HaYKOBMX 3HaHb Y MPaKTUKY.

Kntovosi cnoBa: aHaNiTUYHWIA aHani3, OKCUAATUBHUI CTPEC, OHI CMOPTCMEHM, NNABaHHA, TEMATUYHWIA PO34in,
KNnacTep, MapKep, ONMOPHO-PYXOBUIA anapaT, XapuyBaHHA, AOCIAKEHHS.
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RESEARCH TRENDS ON OXIDATIVE STRESS AT YOUNG SWIMMING ATHLETES: ANALYTICAL ANALYSIS OF DATA
FROM INTERNATIONAL SCIENTOMETRIC BASES

Chernikova 0. O., Osadcha O. I.

Abstract. Modern youth sports are characterized by a significant increase in training loads, which places special
demands on the body of young athletes who are in the process of active growth and development. Despite the
growing number of studies, there are still gaps in the understanding and assessment of oxidative stress, the develop-
ment of adaptive antioxidant strategies and the reliability of biomarkers, which is critically important for optimizing
the training process and maintaining health.

The aim of the study is to conduct an analytical analysis of data from international scientometric databases
(using the Scopus database as an example) in order to identify current trends in research on the development of
oxidative stress in young swimmers.

Research methods: bibliometric data analysis, thematic modeling, SWOT analysis and data systematization
method.

An analysis of 16 relevant publications in Scopus revealed four thematic clusters. The first cluster focuses on the
mechanisms of adaptation and the specifics of oxidative stress development, examining biomarkers and hormonal
responses to stress, primarily in young athletes. The second cluster covers sports stress in chronic diseases and inju-
ry management, emphasizing the social significance of adaptive sports and the specifics of injury. The third cluster
analyzes nutritional strategies, body composition and bone health in young athletes, considering energy needs and
the impact of diets. The fourth cluster is dedicated to bronchoconstriction, inflammation and muscle damage in
swimmers, exploring the unique challenges of the aquatic environment and recovery methods.

Research clearly shows the relationship between physiology, medical control and nutrition in the context of
oxidative stress in young athletes. Despite the significant knowledge base, there are complexities associated with
individual variability and ethical aspects. Future research should focus on personalized approaches, long-term fol-
low-up, improved diagnostics and prevention, and interdisciplinary collaboration to translate scientific knowledge
into practice.

Key words: analytical analysis, oxidative stress, young athletes, swimming, thematic section, cluster, marker,
musculoskeletal system, nutrition, research.

ORCID and contributionship / ORCID asTopa Ta /A0ro BHECOK A0 cTaTTi:
Chernikova O. O.: https://orcid.org/0000-0002-8441-8572 A5
Osadcha O. I.: https://orcid.org/0000-0001-5883-425X ©F

Conflict of interest / KoHdniKT iHTepecis:
The authors declare no conflict of interest / ABTopu 3aaBast0Tb NPO BiACYTHICTb KOHOAIKTY iHTepecis.

Corresponding author / Agpeca ans KopecnoHaeHuji

Chernikova Olga Oleksandrivna / YepHikoBa Onbra OnekcaHapisHa

National University of Ukraine on Physical Education and Sport / HauioHanbHUi1 yHiBepcuTeT $isUYHOro BUXO-
BaHHA i cnopTy YKpaiHu

Ukraine, 03150, Kyiv, 1 Fizkultury str. / Agpeca: Ykpaina, 03150, m. Kuis, syn. ®iskynstypu 1

Tel.: 0992708735 / Ten.: 0992708735

E-mail: 0205@ukr.net

A —Work concept and design, B — Data collection and analysis, C— Responsibility for statistical analysis, D — Writing the article, E — Critical review,

F — Final approval of the article / A — koHuenuis po6oTn Ta an3aiiH, B —36ip Ta aHani3 gaHux, C — BiANOBIAabHICTb 3a CTaTUYHKIA aHani3, D — Ha-
nucaHHaA cTaTTi, E— KpUTYHUA ornag, F — ocTaTouHe 3aTBePAKEHHA CTaTTI.

Received 05.02.2025 / Cmamms Hadiiliwna 05.02.2025 poky

Accepted 01.05.2025 / Ctatta npuitHaTa go apyky 01.05.2025 poky

142 ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnn — 2025 — Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177)
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



