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SCIENTIFIC RATIONALE FOR THE APPLICATION OF RECOVERY 
AND ERGOGENIC STRATEGIES IN MARTIAL ARTS AND COMBAT SPORTS

Relevance of problem. The use of non-prohibited pharmacological and nutraceutical agents with 
ergogenic and restorative properties should be grounded in a comprehensive understanding of the mech-
anisms through which they influence metabolic functions that support physical performance, as well as 
the processes that may limit it. Evidence-based application of these agents, taking into account their 
specific biochemical and physiological effects, is essential for effectively enhancing the ergogenic 
potential and optimizing the functional capacity of practitioners of martial arts and combat sports.

Aim of the study. To define strategic and tactical approaches for providing sports pharmacology 
and nutrition specialists, as well as coaches, with modern medical and biological technologies for 
performance optimization and recovery.

Methods. Analysis and generalization of data of modern scientific literature, alongside surveys 
of experts, athletes, and coaches.
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Results. Martial arts, recognized globally both as a means of motor skill development and as 
an effective form of self-defense, necessitate the systematic application of ergogenic and restorative 
aids to support health, sustain quality of life, and optimize athletic proficiency. Combat sports, largely 
derived from Eastern martial traditions, impose substantial physiological and psycho-emotional 
demands due to the complexity of techniques, predominance of eccentric loading, and high levels 
of stress, thereby requiring targeted pharmacological and nutritional support. These considerations 
underscore the critical importance of structured evaluation and implementation of such interventions. 
The primary step involves the identification of the key metabolic shift inherent in any extratraining 
pharmacological or nutraceutical intervention, as this shift forms the foundation for subsequent 
physiological adaptations. Furthermore, the contemporary methodological framework for assessing 
the efficacy of these interventions must account for subtle, species-specific metabolic responses to 
distinct categories of extratraining stimuli. When integrated with pedagogical performance indicators, 
this approach facilitates a comprehensive and evidence-based evaluation of the appropriateness, 
validity, and overall effectiveness of ergogenic and restorative strategies in martial arts and combat 
sports.

Key words: martial arts, combat sports, ju-jutsu, post-exercise recovery, physical performance, 
ergogenic aids, metabolism.

Introduction. The stimulation of physical performance, the timing of fatigue onset, and the devel-
opment of overtraining syndrome among students − hereafter referred to as practitioners of martial 
arts and combat sports − remain underexplored. This issue encompasses both pharmacological support 
during training cycles and, critically, during competitive periods. A lack of timely diagnosis of over-
training and performance decline under eccentric physical loads, including in martial arts and par-
ticularly in ju-jutsu, frequently results in reduced motivation, deteriorating health, and lower levels 
of physical and functional fitness. Collectively, these factors compromise the efficiency of training 
processes and limit competitive outcomes [1].

The development of physical performance and the design of sequential, goal-oriented training 
interventions − both in Olympic sports broadly and in martial arts and combat sports specifically − 
constitute a central challenge integrating multiple aspects of athletic and professional preparation. 
This is not only relevant for athletes but also for personnel in rapid response units, law enforcement, 
special services, and personal protection, for whom accelerated recovery following physical exer-
tion is essential. Addressing the challenges of optimizing training load regimens and creating favor-
able conditions for specific adaptation and recovery can be achieved through two main strategies: 
1. enhancing the planning and structure of the educational and training process, and 2. the targeted 
application of non-training methods and aids. Optimal harmonization of the training process, in this 
context, arises from the integration of pedagogical interventions with rational pharmacological strat-
egies designed to stimulate performance and expedite recovery.

In practice, recovery strategies that enhance both general and task-specific physical performance 
while accelerating post-exercise physiological responses are particularly valuable. Their application 
is critical for improving speed, coordination, and preventing overfatigue [4]. However, the use of cer-
tain ergogenic or restorative agents without specific justification − or their inappropriate combina-
tion − can induce additional iatrogenic (drug-induced) stress on key physiological systems that limit 
performance capacity, potentially diminishing their contribution to the development of ergogenic 
potential [7]. Therefore, a clear understanding of the mechanisms underlying recovery and perfor-
mance-enhancing agents, combined with evidence-based, rational integration into structured train-
ing protocols, is essential for achieving high performance across various forms of physical activity, 
including martial arts and combat sports. The significance of this topic underscores the relevance 
of the present study.

The purpose of the work is to form strategic and tactical ways to provide specialists in the field 
of sports pharmacology and nutrition, the role of the coach in the implementation of modern similar 
medical and biological technologies.

Research methods: analysis and generalization of data from modern scientific literature, survey 
of experts, athletes and coaches.
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Results. An analysis of literary data and accumulated practical experience indicates that contin-
uous growth of professional skills and achievement of high competitive results by martial artists, as 
well as from «white to black belt» among those involved in martial arts (beginner students and sub-
sequent masters) occurs in conditions of optimization of intensity and duration of physical activity, 
against the background of increasing psychological stress. This stress is often associated with states 
of «dynamic rest» and frequent climate and time zone adaptations [1]. Taking into account the dete-
rioration of the environment caused by human industrial activity and the increase in social tension, 
it becomes evident that the body of a martial arts or ju-jutsu practitioner, as well as that of a combat 
sport athlete, functions at or near the limit of human evolutionary and ontogenetically determined 
reserves. The simultaneous or sequential action of multiple stress factors leads to an amplification 
of their mutually negative effects on the body.

In response to exposure to adverse professional and environmental factors of certain doses, intensities, 
durations, and disruptions of circadian rhythms, states of maximal stress on adaptive mechanisms may 
develop, accompanied by reversible, and sometimes irreversible, maladaptation phenomena [4]. Based 
on the structural-functional unity of compensatory and adaptive processes, it can be assumed that in 
response to extreme stimuli, combat sport athletes and martial arts practitioners experience a state char-
acterized by a shift from the maximum allowable tension of compensatory reactions − which maintain 
homeostasis − towards maladaptation [1; 4; 18]. The prevention of this phenomenon requires the intro-
duction of pharmacological support within the training process. Under these conditions, the develop-
ment of an algorithm and systemic principles for the application of pharmacological and nutritional 
(supplementation) methods and agents aimed at correcting extreme states in combat sports and martial 
arts practitioners is an important challenge for sports science − including medicine, biochemistry, phar-
macology, and nutrition [5]. The medical-biological aspect of recovery and the enhancement of physical 
performance should be considered in two interconnected directions: 1) recovery of combat sports ath-
letes and martial arts students during the training process; 2) recovery of performance capacity follow-
ing illness, injury, or overexertion − i.e., actual medical rehabilitation [12]. Of these two directions, only 
the first is addressed in this article, i.e., pharmacological and nutritional correction.

Methods of such interventions in humans under conditions of intense «аction-inactivity», or 
constant anticipation or involvement in resolving conflict situations, aimed at preserving the health 
of combat sports athletes and martial arts masters, should be based, first, on the use of WADA-per-
mitted (i.e., non-toxic) substances in the form of drugs and specialized dietary supplements (sport 
supplements). These support the acceleration of recovery processes and the stimulation of physical 
performance. The methodology employed must take into account the current scientific knowledge 
base regarding increased antioxidant protection, reduced severity of endotoxicosis syndrome, accel-
erated neovascularization (physiological angiogenesis) and erythropoiesis, improved metabolic sup-
port of muscle activity − including cardiac contractile function through enhanced cardiomyocyte 
metabolism − and optimized functioning of the central nervous system, among others [3; 7; 15].

Results from numerous studies indicate that the effects of most methods used to maintain muscle 
activity in martial arts and combat sports are realized through the activation of both specific and non-
specific mechanisms of recovery and stimulation of performance, particularly general and special-
ized capacities [5; 8; 21]. In turn, through the application of pharmacological and nutritional agents 
classified as indirect ergogenic aids, it is possible to significantly accelerate post-exercise recovery 
processes, increase strength, speed, coordination abilities, and other general and specialized motor 
skills, as well as enhance concentration, decision-making time, and other mental characteristics 
(improvement of psychophysiological parameters). Thus, one of the key systemic principles of sports 
pharmacology and nutrition is the support and mediated targeted influence on improving performance 
indicators and motor activity results through the optimization of a significant number of homeostatic 
links that determine the professional qualities of those engaged in combat sports and martial arts, 
while preserving their health status and quality of life [6].

Considering the mechanisms of pharmacological and nutritional influence on physiological 
and biochemical processes occurring in the body, non-prohibited ergogenic and restorative agents 



125ISSN (Print) 2786-7935, ISSN (Online) 2786-7943

can be divided into the following groups: energy-generating substances and direct macroergs; adapto-
gens and immunomodulators (primarily through effects on the human microbiome and the «gut-brain 
axis»); vitamins and coenzymes; antioxidants; agents regulating electrolyte balance in the body; sub-
stances affecting blood circulation and blood rheological properties; neurotropic drugs (central ner-
vous system mediators and blockers, regulators of excitation and inhibition processes); drugs enhanc-
ing protein synthesis. If necessary, hepatotropic agents, enterosorbents, hematopoiesis stimulators, 
and others may be added [16].

The use of ergogenic pharmacological and nutritional agents should be based on the implementa-
tion of a theoretical concept focused on targeted regulation of metabolism during physical exertion by 
expanding the «bottlenecks» of metabolic cycles [6]. The individual application of pharmacological 
agents to enhance the performance of combat sports practitioners and martial artists must be directly 
based on the consideration of the functional state of the main body systems and the preparation stages 
within the annual training cycle. It should be noted that the individual selection of drugs and spe-
cialized sports dietary supplements necessarily involves the participation of a sports pharmacologist 
and/or sports nutritionist alongside the coach (or sensei), who formulates the tasks for these special-
ists at each specific stage of preparing combat sports athletes and martial arts masters in general, 
and ju-jutsu in particular. The selection of an individualized complex of ergogenic and restorative 
agents for each specific combat athlete and martial arts practitioner should be determined by a range 
of parameters, including the results of ongoing and dynamic medico-biological studies, among which 
laboratory diagnostics play an important role as they allow identification of general and specific met-
abolic links limiting the physical performance of combat athletes [7].

The fundamental principles of pharmacological and nutritional support (generally corresponding 
to the doctrine of applying nutritive-metabolic support in sports training) [21], both in elite sports 
and martial arts, are as follows. First, any pharmacological and nutritional interventions aimed 
at accelerating post-exercise recovery processes and enhancing physical performance are ineffective 
or minimally effective when improperly prescribed (unjustified dosage for the given training period, 
administration regimen, etc.), as well as in the absence of adequate dosing of training loads based on 
the results of medico-pedagogical examination of ju-jutsu practitioners during long-term adaptation, 
and proper therapeutic-pedagogical supervision. Second, the acceleration of post-exercise recovery 
processes should primarily be achieved through (including pharmacocorrectional) creation of opti-
mal conditions for their natural progression [10]. Third, when prescribing pharmacological agents 
and specialized dietary supplements in combat sports and martial arts, it is essential to clearly under-
stand the purpose of their use, the main mechanisms of action (and based on this, the direction of their 
effect on the efficiency of the training process), as well as contraindications, possible complications, 
and outcomes of cross-interactions. Finally, fourth, when using nutritive-metabolic support programs 
in combat athletes and martial arts practitioners to stimulate physical performance and accelerate 
post-exercise recovery, it is necessary to consider their immediate, delayed, and cumulative effects; 
differential influence on such physical performance parameters as power, capacity, economy, mobi-
lization, and realization; the mechanism of predominant energy supply for the specific type of work, 
among others [14].

Our analysis of physiological and homeostatic mechanisms underlying the formation of adaptive 
capacities allows us to identify the main directions for their correction in the course of further profes-
sional activity of combat athletes and practitioners of Eastern martial arts. Prevention of the develop-
ment or elimination of major nonspecific symptoms of maladaptation includes correction of deficits in 
the functional reserves of neuroendocrine regulation, energy imbalance, improvement of the structur-
al-functional state of cellular and subcellular membranes, and antigen-structural homeostasis. During 
such interventions, it is essential to consider not only the mechanisms of their influence but also the time 
reserve sufficient for implementing these measures and resources, as well as the stage and period of prepa-
ration within the annual training cycle, the type of martial art practiced, the mastery level and sports 
qualification in combat sports, and the gender-age characteristics of the athletes [6; 16]. Unfortunately, 
today the evaluation of the effectiveness of extratraining ergogenic and restorative means is mainly 
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performed using pedagogical methods focused on assessing the effectiveness parameters of train-
ing and professional activity. Although these methods realistically reflect the influence of the factor 
at the whole-organism level in combat sports and martial arts, they barely allow managing the intensity, 
volume, direction, and other individual characteristics of a particular extratraining agent. Therefore, 
when assessing the efficacy of pharmacological agents on athletes exposed to intensive eccentric loads, 
modern methodological approaches should also be employed, based on the determination of biochemi-
cal, immunoenzymatic, immunological, hematological, and other parameters of organism homeostasis 
under professional training conditions. This hypothesis we propose is related to the fact that any influ-
ence on the organism of a combat athlete or martial arts student primarily causes shifts at the subcellular 
level, which subsequently manifest in these reactions and functional indicators of individual physi-
ological systems of the body that form the response to the stimulus regardless of its origin or inten-
sity. Regarding martial arts, considering the specificity of motor and mental actions of combat athletes 
and martial arts students aged 18 and over, for example, in the ju-jutsu school [2], the use of agents such 
as proteins and amino acids that help maintain the necessary volume and structure of muscle fibers, cre-
atine to increase power, endurance and improve load tolerance, as well as β-hydroxy-β-methylbutyrate 
(HMB), responsible for converting fat mass into muscle, is primarily necessary. To accelerate post-ex-
ercise recovery, which is absolutely necessary in combat sports and martial arts in general and ju-jutsu 
in particular due to the eccentric nature of locomotion, the use of detoxifiers based, for example, on 
malic and citric acids (citrulline malate) or arginine, possessing powerful detoxifying action, and orni-
thine (Hepatrin Detox, L-arginine-L-ornithine, L-ornithine-L-aspartate, Hepa-Merz) is fully justified. 
To support the function of neutralizing toxic metabolites accumulated during training sessions, primar-
ily ammonia [17], hepatoprotection (from Latin hepar – liver and protecto – to protect), implemented 
by using herbal remedies based on milk thistle (Karsil, Hepabene), a plant complex including Androg-
raphis paniculata, Picrorhiza kurroa, Eclipta alba, Phyllanthus niruri (Adliv forte), extracts of capers, 
chicory, and nightshade (Liv-52), which positively affect not only liver function but also have anti-
oxidant, choleretic, capillary-strengthening, and diuretic effects [9], is logical. It is known that hyper-
ammonemia (i.e., excessive ammonia accumulation), developing during physical exertion of varying 
intensity and direction, causes negative shifts in central nervous system functioning in the form of motor 
disorders, ataxia, and stupor. It is assumed that this may be one of the key central mechanisms of fatigue 
development, especially under eccentric loads combined with high-level psychophysiological stress, 
which is typical for combat athletes and martial arts practitioners [17]. Therefore, eliminating excess 
ammonia from blood serum is positive for forming the ergogenic characteristics of athletes.

From the perspective of optimizing individual psychophysiological characteristics during the study 
of combat sports and martial arts, special supplements based on Ginkgo biloba, red ginseng, Schi-
zandra chinensis, Eleutherococcus senticosus, and other medicinal plants with adaptogenic properties 
can be used [19]. After assessing the severity of psychophysiological stress, depending on the results, 
energizing agents (Enerion, Glycine, Phenotropil; agents containing caffeine in allowed dosages, 
administered in short courses during training phases or while performing specific professional tasks) 
[20] or, conversely, sedative agents (based on mint, lemon balm, passionflower, as well as Vita-mel-
atonin at a daily dose of 5 to 10 mg) [11; 13] may be appropriate.

From our perspective, to improve the quality of training in eccentric locomotions such as com-
bat sports and martial arts, characterized by multifaceted metabolic and psychophysiological adjust-
ments, it is necessary, firstly, to increase the frequency of laboratory monitoring, and secondly, to 
create organizational prerequisites for the integration of specialists such as sports pharmacologists 
and sports nutritionists into teams (national teams, federations, clubs) of combat athletes and martial 
arts practitioners. Prospects for further research lie in improving biomedical research and enhancing 
the individualization of nutraceutical-metabolic support programs for those practicing combat sports 
and martial arts, which will be especially effective within the club system.

Conclusions. In view of the above, firstly, it is advisable to select the primary metabolic shift that 
is inherent in any extratraining intervention, on which all subsequent changes in the body are based. 
Secondly, the modern methodological basis for evaluating the effectiveness of such interventions 
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using pharmacological and nutraceutical substances must also take into account subtle, species-spe-
cific metabolic reactions to individual types of extratraining factors. Combined with changes in peda-
gogical indicators, such an approach will provide a comprehensive understanding of the appropriate-
ness, validity, and effectiveness of using ergogenic and restorative agents.

Regarding the use of a complex of permitted nutraceutical-metabolic support agents in combat 
sports and martial arts, as with any other type of physical activity, it is necessary to proceed from 
the main mechanism of energy supply, anthropometric and bioimpedance data, the nature of locomo-
tion characteristic of a particular type of combat sport or self-defense technique or special operation, 
as well as individual psychophysiological characteristics.

Bibliography:
1.	 Орлов О.І. Періодизація тренувального процесу при заняттях бойовим мисте-

цтвом дзю-дзюцу підлітків віком 14−17 років. OLIMPICUS. 2024. № 2. С.  154−166. https:// 
doi.org/10.24195/olympicus/2024-2.20 

2.	 Удосконалення методики навчання дзю-дзюцу в закладах вищої освіти : підручник / 
О.І. Орлов та ін. ; за заг. ред. О.І. Орлова. Київ : АЗБУКА, 2025. 305 с. 

3.	 Artioli G.G., Gualano B., Coelho D.F., Benatti F.B., Gailey A.W., Lancha A.H. Jr. Does 
sodium-bicarbonate ingestion improve simulated judo performance? Int. J. Sport Nutr. Exerc. 
Metab. 2007. Vol. 17. № 2. P. 206–217. Doi: 10.1123/ijsnem.17.2.206. 

4.	 Bell L., Ruddock A., Maden-Wilkinson T., Rogerson D. Overreaching and overtraining 
in strength sports and resistance training: A scoping review. J. Sports Sci. 2020. Vol. 38. № 16. 
P. 1897−1912. Doi: 10.1080/02640414.2020.1763077. 

5.	 Delleli S., Ouergui I., Messaoudi H., Trabelsi K., Ammar A., Glenn J. M., Chtourou H.. Acute 
Effects of Caffeine Supplementation on Physical Performance, Physiological Responses, Perceived 
Exertion, and Technical-Tactical Skills in Combat Sports: A Systematic Review and Meta-Analysis. 
Nutrients. 2022. Vol. 14. № 14. P. 2996. Doi: 10.3390/nu14142996.

6.	 Gunina L. Laboratory monitoring of overtraining syndrome in sports of higher achievement. 
Influence of Physical Culture and Sports on the Formation of an Individual Healthy. Lifestyle: Sci-
entific Monograph. Riga: Izdevnieciba Baltija Publishing, 2023. P. 28−55. 

7.	 Gunina L.M., Shustov Ye.B., Belenichev I.F., Vysochina N.L., Golovashchenko R.V., Moro-
zova O.V. Specialized nutrition for athletes: evaluation of ergogenic action using the principles 
of evidence-based medicine. Pharmacia. 2022. Vol. 69. № 1. P. 37–44. Doi: 10.3897/pharmacia.69.
e76599.

8.	 Gunina L.M., Milashius K.M., Chernozub A.A., Danylchenko S.I., Voitenko V.L. Improv-
ing the training of qualified athletes-students by modern nutritiological technologies. Journal 
of Medicine, Biological and Sport. 2021. Vol. 6. № 5. P.  445−449. https://jmbs.com.ua/pdf/6/5/
jmbs0-2021-6-5-445.pdf

9.	 Hiratsu A., Tataka Y., Namura S., Nagayama C., Hamada Y., Miyashita M. The effects of acute 
and chronic oral l-arginine supplementation on exercise-induced ammonia accumulation and exer-
cise performance in healthy young men: A randomised, double-blind, cross-over, placebo-controlled 
trial. J. Exerc. Sci. Fit. 2022. Vol. 20. № 2. P. 140−147. №: 10.1016/j.jesf.2022.02.003. 

10.	 Jahan S., Fatima A., Alam I., Ullah A., Rehman H., Afsar T., Almajwal A., Razak S. Effects 
of dietary supplements on selected hematological and biochemical parameters of Pakistani athletes. 
BMC Nutr. 2018. Vol. 13. № 4. P. 41. Doi: 10.1186/s40795-018-0250-y.

11.	 Juan-García A., Caprioli G., Sagratini G., Mañes J., Juan C. Coffee Silverskin and Spent 
Coffee Suitable as Neuroprotectors against Cell Death by Beauvericin and α-Zearalenol: Evalu-
ating Strategies of Treatment. Toxins (Basel). 2021. Vol. 10. №  13(2). P.  132. Doi:  10.3390/tox-
ins13020132.

12.	 Koelewijn G., Hennus M.P., Kort H.S.M., Frenkel J., van Houwelingen T. Games to support 
teaching clinical reasoning in health professions education: a scoping review. Med. Educ. Online. 
2024. Vol. 29. № 1. P. 2316971. Doi: 10.1080/10872981.2024.2316971.

13.	 Kruk J., Aboul-Enein B.H., Duchnik E. Exercise-induced oxidative stress and mela-
tonin supplementation: current evidence. J. Physiol. Sci. 2021. Vol. 71. № 1. P. 27. Doi: 10.1186/
s12576-021-00812-2. 



128 OLYMPICUS 3 2025

14.	 Lombardo B., Izzo V., Terracciano D., Ranieri A., Mazzaccara C., Fimiani F., Cesaro A., 
Gentile L., Leggiero E., Pero R., Izzo B., D'Alicandro A.C., Ercolini D., D'Alicandro G., Frisso G., 
Pastore L., Calabrò P., Scudiero O. Laboratory medicine: health evaluation in elite athletes. Clin. 
Chem. Lab. Med. 2019. Vol. 57. № 10. P. 1450−1473. Doi: 10.1515/cclm-2018-1107.

15.	 Marques-Aleixo I., Oliveira J., Moreira P. I., Magalhães J., Ascensão A. Physical exercise as 
a possible strategy for brain protection: evidence from mitochondrial-mediated mechanisms. Prog. 
Neurobiol. 2012. Vol. 99. № 2. P. 149–162. 

16.	 Mottram D., Chester N. Drugs in Sport. London: Publishing house «Taylor & Francis», 
2022. 472 p. 

17.	 Muniz-Santos R., Watt P., Jurisica I., Cameron L. C. Editorial: Metabolic response: nexus 
or nemesis for the understanding of sports nutrition and doping. Front Nutr. Vol. 2023. №  10. 
P. 1306052. Doi: 10.3389/fnut.2023.1306052. 

18.	 Netzer N.C., Jaekel H., Popp R., Gostner J.M., Decker M., Eisendle F., Turner R., Netzer P., 
Patzelt C., Steurer C., Cavalli M., Forstner F., Pramsohler S. Oxidative Stress Reaction to Hypobar-
ic-Hyperoxic Civilian Flight Conditions. Hypoxiflight Study Group. Biomolecules. 2024. Vol. 14. 
№ 4. P. 481. Doi: 10.3390/biom14040481. 

19.	 Pérez-González  M.Z., Jiménez-Arellanes M.A. Biotechnological processes to obtain bio-
active secondary metabolites from some Mexican medicinal plants. Appl. Microbiol. Biotechnol. 
2021. Vol. 105. № 16−17. P. 6257−6274. Doi: 10.1007/s00253-021-11471-z. 

20.	 Stefanello N., Spanevello R.M., Passamonti S., Porciúncula L., Bonan C.D. Coffee, caf-
feine, chlorogenic acid, and the purinergic system. Food Chem. Toxicol. 2019. Vol. 123. P. 298−313. 
Doi: 10.1016/j.fct.2018.10.005. 

21.	 Sudo M., Costello J.T., McMorris T., Ando S. The effects of acute high-intensity aerobic 
exercise on cognitive performance: A structured narrative review. Front Behav Neurosci. 2022. 
Vol. 23. № 16. P. 957677. Doi: 10.3389/fnbeh.2022.957677. 

References:
1.	 Orlov, O.I. (2024). Periodyzatsiia trenuvalnoho protsesu pry zaniattiakh boiovym mystetst-

vom dziu-dziutsu pidlitkiv vikom 14–17 rokiv [Periodization of the training process when practic-
ing the martial art of jujutsu for adolescents aged 14–17 years]. OLIMPICUS, (2), 154–166. https://
doi.org/10.24195/olympicus/2024-2.20 [in Ukrainian].

2.	 Orlov, O.I., Artiushenko, A.O., Oleshko, V.H., Cherednyk, O.P., Malynskyi, I.Y., & Holo-
vashchenko, R.V. (2025). Vdoskonalennia metodyky navchannia dziu-dziutsu v zakladakh vyshchoi 
osvity: pidruchnyk [Improving the methodology of teaching jujutsu in higher education institutions: 
a textbook]. Kyiv: AZBUKA [in Ukrainian].

3.	 Artioli, G.G., Gualano, B., Coelho, D.F., Benatti, F.B., Gailey, A.W., & Lancha, A.H., Jr. 
(2007). Does sodium-bicarbonate ingestion improve simulated judo performance? International 
Journal of Sport Nutrition and Exercise Metabolism, 17(2), 206–217. https://doi.org/10.1123/ijs-
nem.17.2.206 [in English].

4.	 Bell, L., Ruddock, A., Maden-Wilkinson, T., & Rogerson, D. (2020). Overreaching and over-
training in strength sports and resistance training: A scoping review. Journal of Sports Sciences, 
38(16), 1897–1912. https://doi.org/10.1080/02640414.2020.1763077 [in English].

5.	 Delleli, S., Ouergui, I., Messaoudi, H., Trabelsi, K., Ammar, A., Glenn, J. M., & Chtou-
rou, H. (2022). Acute effects of caffeine supplementation on physical performance, physiological 
responses, perceived exertion, and technical-tactical skills in combat sports: A systematic review 
and meta-analysis. Nutrients, 14(14), 2996. https://doi.org/10.3390/nu14142996 [in English].

6.	 Gunina, L. (2023). Laboratory monitoring of overtraining syndrome in sports of higher 
achievement. Riga: Izdevnieciba Baltija Publishing [in English].

7.	 Gunina, L.M., Shustov, Ye.B., Belenichev, I.F., Vysochina, N.L., Golovashchenko, R.V., & 
Morozova, O.V. (2022). Specialized nutrition for athletes: Evaluation of ergogenic action using 
the principles of evidence-based medicine. Pharmacia, 69(1), 37–44. https://doi.org/10.3897/phar-
macia.69.e76599 [in English].

8.	 Gunina, L.M., Milashius, K.M., Chernozub, A.A., Danylchenko, S.I., & Voitenko, V.L. (2021). 
Improving the training of qualified athletes-students by modern nutritiological technologies. Journal 
of Medicine, Biological and Sport, 6(5), 445–449. https://jmbs.com.ua/pdf/6/5/jmbs0-2021-6-5-445.
pdf [in English].



129ISSN (Print) 2786-7935, ISSN (Online) 2786-7943

9.	 Hiratsu, A., Tataka, Y., Namura, S., Nagayama, C., Hamada, Y., & Miyashita, M. (2022). 
The effects of acute and chronic oral l-arginine supplementation on exercise-induced ammonia 
accumulation and exercise performance in healthy young men: A randomised, double-blind, cross-
over, placebo-controlled trial. Journal of Exercise Science & Fitness, 20(2), 140–147. https:// 
doi.org/10.1016/j.jesf.2022.02.003 [in English].

10.	 Jahan, S., Fatima, A., Alam, I., Ullah, A., Rehman, H., Afsar, T., Almajwal, A., & Razak, S.  
(2018). Effects of dietary supplements on selected hematological and biochemical parameters 
of Pakistani athletes. BMC Nutrition, 13(4), 41. https://doi.org/10.1186/s40795-018-0250-y [in 
English].

11.	 Juan-García, A., Caprioli, G., Sagratini, G., Mañes, J., & Juan, C. (2021). Coffee silverskin 
and spent coffee suitable as neuroprotectors against cell death by beauvericin and α-zearalenol: 
Evaluating strategies of treatment. Toxins (Basel), 10(13(2)), 132. https://doi.org/10.3390/tox-
ins13020132 [in English].

12.	 Koelewijn, G., Hennus, M.P., Kort, H.S.M., Frenkel, J., & van Houwelingen, T. (2024). 
Games to support teaching clinical reasoning in health professions education: A scoping review. 
Medical Education Online, 29(1), 2316971. https://doi.org/10.1080/10872981.2024.2316971 [in 
English].

13.	 Kruk, J., Aboul-Enein, B.H., & Duchnik, E. (2021). Exercise-induced oxidative stress 
and melatonin supplementation: Current evidence. Journal of Physiological Sciences, 71(1), 27. 
https://doi.org/10.1186/s12576-021-00812-2 [in English].

14.	 Lombardo, B., Izzo, V., Terracciano, D., Ranieri, A., Mazzaccara, C., Fimiani, F., … 
Scudiero, O. (2019). Laboratory medicine: Health evaluation in elite athletes. Clinical Chemistry 
and Laboratory Medicine, 57(10), 1450–1473. https://doi.org/10.1515/cclm-2018-1107

15.	 Marques-Aleixo, I., Oliveira, J., Moreira, P. I., Magalhães, J., & Ascensão, A. (2012). Phys-
ical exercise as a possible strategy for brain protection: Evidence from mitochondrial-mediated 
mechanisms. Progress in Neurobiology, 99(2), 149–162 [in English].

16.	 Mottram, D., & Chester, N. (2022). Drugs in sport. London: Taylor & Francis.
17.	 Muniz-Santos, R., Watt, P., Jurisica, I., & Cameron, L.C. (2023). Editorial: Metabolic 

response: Nexus or nemesis for the understanding of sports nutrition and doping. Frontiers in Nutri-
tion, 10, 1306052. https://doi.org/10.3389/fnut.2023.1306052 [in English].

18.	 Netzer, N.C., Jaekel, H., Popp, R., Gostner, J.M., Decker, M., Eisendle, F., … Pramsohler, 
S. (2024). Oxidative stress reaction to hypobaric-hyperoxic civilian flight conditions. Hypoxiflight 
Study Group. Biomolecules, 14(4), 481. https://doi.org/10.3390/biom14040481 [in English].

19.	 Pérez-González, M.Z., & Jiménez-Arellanes, M.A. (2021). Biotechnological processes to 
obtain bioactive secondary metabolites from some Mexican medicinal plants. Applied Microbiol-
ogy and Biotechnology, 105(16–17), 6257–6274. https://doi.org/10.1007/s00253-021-11471-z [in 
English].

20.	 Stefanello, N., Spanevello, R.M., Passamonti, S., Porciúncula, L., & Bonan, C.D. (2019). 
Coffee, caffeine, chlorogenic acid, and the purinergic system. Food and Chemical Toxicology, 123, 
298–313. https://doi.org/10.1016/j.fct.2018.10.005 [in English].

21.	 Sudo, M., Costello, J.T., McMorris, T., & Ando, S. (2022). The effects of acute high-inten-
sity aerobic exercise on cognitive performance: A structured narrative review. Frontiers in Behav-
ioral Neuroscience, 16, 957677. https://doi.org/10.3389/fnbeh.2022.957677 [in English].
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НАУКОВЕ ОБҐРУНТУВАННЯ ЗАСТОСУВАННЯ ВІДНОВЛЮВАЛЬНИХ  
ТА ЕРГОГЕННИХ СТРАТЕГІЙ У БОЙОВИХ МИСТЕЦТВАХ ТА ЄДИНОБОРСТВАХ

Актуальність проблеми. Використання незаборонених фармакологічних і нутриціоло-
гічних засобів із ергогенними та відновлювальними векторами дії повинно ґрунтуватися на 
чіткому розумінні механізмів їхнього впливу на метаболічні функції, що зумовлюють сти-
муляцію фізичної працездатності, а також на процеси, які це обмежують. Обгрунтоване 
застосування таких засобів відповідно до їхніх біохімічних та фізіологічних ефектів є ключовим 
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для ефективного застосування їх із метою зростання власного ергогенного потенціалу 
та покращення функціонального стану організму представників бойових мистецтв і єдино-
борств. Мета дослідження − визначити стратегічні та тактичні підходи до забезпечення 
фахівців зі спортивної фармакології та харчування, а також тренерів сучасними медико-бі-
ологічними технологіями для оптимізації фізичної працездатності та відновлення. Методи 
дослідження: аналіз та узагальнення даних сучасної наукової літератури, а також опиту-
вання експертів, спортсменів і тренерів.

Результати. Бойові мистецтва, визнані у світі як засіб розвитку моторних навичок 
та ефективна форма самозахисту, потребують системного застосування ергогенних та від-
новлювальних засобів для підтримки здоров’я, забезпечення високої якості життя та опти-
мізації спортивної майстерності. Єдиноборства значною мірою зумовлені східними бойо-
вими традиціями, створюють значні фізіологічні та психоемоційні навантаження через 
складність технік, переважання ексцентричних навантажень та високий рівень стресу, 
що зумовлює необхідність цільової фармакологічної та нутриційної підтримки. Ці аспекти 
підкреслюють критичну важливість структурованої оцінки та впровадження таких утру-
чань. Первинним кроком є визначення ключового метаболічного зсуву, властивого будь-якому 
позатренувальному фармакологічному або нутрицевтичному втручанню, оскільки саме цей 
зсув формує основу подальших фізіологічних адаптацій. Сучасна методологічна база оцінки 
ефективності таких утручань повинна враховувати тонкі видоспецифічні метаболічні реак-
ції на різні категорії позатренувальних стимулів. Інтеграція цього підходу з педагогічними 
показниками ефективності дає змогу здійснити всебічну та доказово обґрунтовану оцінку 
доцільності, валідності та загальної ефективності ергогенних і відновлювальних стратегій 
у бойових мистецтвах і єдиноборствах.

Ключові слова: бойові мистецтва, єдиноборства, дзю-дзюцу, постнавантажувальне від-
новлення, фізична працездатність, ергогенні засоби, метаболізм.
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