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Understanding the key biological elements that lead to the outstanding
stamina of top athletes has been a continuous effort in the field of
sports science. The role of nutrition is crucial in this area, with the use
of dietary supplements being a major focus. The International Olympic
Committee (IOC) has stated that athletes use these supplements to aid
in energy production, address nutrient deficiencies, and achieve
performance-enhancing effects. Although there is a wealth of research
on the use of both large and small molecules as supplements, this study
will concentrate on the relatively new field of manipulating the gut
microbiome through the use of probiotics, prebiotics, and short-chain
fatty acids (SCFAs). The gut microbiome, a complex community
within the digestive system, is responsible for essential tasks such as
energy generation, regulation of the immune system, production of
hormones, and communication with the brain. Recent findings suggest
that maintaining a healthy balance of these microbes can improve
athletic performance. The purpose of this review is to investigate how
interventions targeting the gut microbiome can enhance an athlete's
ability to tolerate and perform exercise, offering a fresh perspective on

improving athletic performance.

Introduction: Exploring the physiological elements that underlie the outstanding achievements of top

athletes has been a key area of study in sports science. Lately, there has been a significant focus on the
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role of nutrition, especially how dietary supplements can boost athletic performance. As mentioned in
the IOC consensus statement, athletes turn to supplements to support energy production, address nutrient
deficiencies, and achieve performance-enhancing effects. Many comprehensive reviews and statements
have looked into how the intake of macronutrients and micronutrients affects athletic performance.
However, the emerging area of manipulating the gut microbiome through probiotics, prebiotics, and

short-chain fatty acids (SCFAs) is shedding new light on how to improve physical endurance.
The Gut Microbiome

The gastrointestinal system is home to a wide variety of microorganisms, including bacteria, viruses,
fungi, and archaea, collectively known as the gut microbiome. This intricate ecosystem is vital for
various bodily functions, including energy generation, immune regulation, hormone production, and
communication within the brain. Recent research has highlighted the potential of optimizing the gut
microbiome to enhance physical performance. This study aimed to discover how the gut microbiome

can be utilized to improve physical endurance through targeted use of probiotics, prebiotics, and SCFAs.
Research Methodology

This study brings together findings from various research studies on the role of the gut microbiome in
athletic performance. It includes systematic reviews, consensus statements, and original research articles
to understand the effects of probiotics, prebiotics, and SCFAs on physical endurance. The research

approach involved a thorough search of databases like PubMed, Google Scholar, and Scopus for studies

nn nn

published between 2010 and 2023. Key terms used were "gut microbiome," "probiotics," "prebiotics,"

nmn nn

"short-chain fatty acids," "athletic performance," "endurance," and "exercise capacity." The criteria for
selecting studies included those that explored the impact of interventions targeting the gut microbiome

on physical performance in both animal and human subjects.
Probiotics and Athletic Performance

Probiotics are live microorganisms that provide health benefits when consumed in sufficient amounts.
They are typically given as single strains or combinations of Lactobacillus and Bifidobacterium.
Research conducted from 2019 to 2022 has demonstrated that probiotic intake can enhance endurance
exercise capacity in mice by improving energy metabolism, maintaining the integrity of the intestinal

barrier, and enhancing overall health. The International Society of Sports Nutrition has affirmed that
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probiotics can reduce the increased gut permeability that occurs with intense, prolonged exercise,
particularly in hot environments. Studies on human subjects have mainly used commercially available
probiotics, although reviews of these studies have shown positive outcomes on aerobic performance in
trained individuals. A supplementation period of less than four weeks with a single-strain probiotic
appears to be the most effective. Additionally, combining probiotics with vitamin D3 has been shown to
improve anaerobic performance in mixed martial arts athletes. Certain probiotic strains have the
potential to enhance nutrient absorption, like amino acids from protein, which in turn affects the

pharmacological and physiological properties of various foods.
Prebiotics and Sports Performance

Prebiotics are indigestible substances that selectively encourage the growth of good bacteria in the body.
They are present in certain types of dietary fibers like oligosaccharides, galactans, and fructans. Eating
prebiotics and dietary fibers is recognized for its many health advantages, including the support of gut
health by producing SCFAs. Dietary fibers also help with regular bowel movements and overall gut
health by providing a variety of phytochemicals and metabolites. However, how well the body can
tolerate prebiotics and dietary fibers varies among individuals, with some athletes experiencing side
effects like bloating, cramps, and increased gas. These side effects can lead to a slight decrease in the
intake of foods high in fiber, especially during competitions. Nonetheless, it's important for athletes to
get enough fiber, as not getting enough can shift the balance of gut bacteria to less beneficial substances,
reducing the production of SCFAs. Research has indicated that a short-term change in diet can affect the
composition of gut bacteria, which in turn can impact athletic performance. For instance, studies on
mice have shown that those with more available carbohydrates had better running times than those with

less. These improvements were reversed when prebiotics were added to the diet.
Short-Chain Fatty Acids (SCFAs) and Sports Performance

SCFAs, created by bacteria breaking down food, include acetate, propionate, and butyrate. These
substances are essential for keeping the intestines healthy and influencing various body functions.
Butyrate is the main fuel for cells in the colon, while acetate and propionate are also used for energy.
Recent research suggests that SCFAs might affect how muscles use energy during exercise, highlighting
their importance in the process of making energy for physical activity. Studies on mice have shown that

giving rectal supplements of propionate and acetate improved the ability to do endurance exercises,
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showing their role in boosting performance. In humans, SCFAs have been linked to the growth of new
mitochondria and the improvement of endurance. Increasing the amount of SCFAs in the body could be
a new strategy for improving athletic performance by providing an extra source of energy for active

tissues.
Summary

The manipulation of the gut microbiome using probiotics, prebiotics, and short-chain fatty acids
(SCFAs) represents an innovative and promising strategy for boosting athletic abilities. Current studies
underscore the significant impact these interventions can have on various aspects of physical
performance, including stamina, recovery, and overall strength. By fine-tuning the balance of gut
bacteria, athletes can achieve outstanding results, benefiting from better energy use, reduced intestinal
permeability, improved nutrient uptake, and a stronger immune system. Probiotics, which are live
microorganisms that provide health advantages, have demonstrated positive effects on both
cardiovascular and strength training performance, as well as aiding in recovery from muscle damage
caused by exercise. Their role in strengthening the intestinal lining and reducing the impact of strenuous
activity highlights their importance in sports nutrition. Prebiotics, non-digestible substances that
promote the growth of beneficial gut bacteria, contribute to the creation of SCFAs, which are essential
for the energy needs of colon cells and offer systemic advantages. Despite differences in individual
responses, prebiotics show great potential for enhancing gut health and athletic performance. SCFAs
establish a direct connection between the gut microbiota and improved physical performance. Their
functions in energy generation, intestinal health, and systemic impacts on muscle metabolism underscore
their significance as new ergogenic aids. Research suggests that increasing the availability of SCFAs in
the body can have a positive effect on endurance and recovery, opening up new possibilities in sports

nutrition.

Future research should aim to deepen our understanding of how gut microbiome manipulation affects
athletic performance. This includes identifying the most effective probiotic strains, determining the best
types and quantities of prebiotics, and understanding the exact relationships between SCFA
supplementation and performance. Moreover, research should investigate how the gut microbiota
interacts with other dietary supplements, considering possible synergistic effects on performance
enhancement. The potential advantages of utilizing the gut microbiome for athletic performance are

extensive, with implications for both elite athletes and casual exercisers. By applying these findings to
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practical dietary plans, athletes can achieve enhanced performance, quicker recovery, and improved
overall well-being. As the field of sports nutrition progresses, gut microbiome manipulation emerges as
a critical area of innovation, offering exciting prospects for advancing human endurance and physical
potential. Although the existing research provides a solid base, further studies are necessary to fully
understand the complex interactions between the gut microbiome and physical performance. As we
continue to explore the intricate relationships within this symbiotic system, the potential to transform
sports nutrition and boost athletic performance becomes more evident. The future of optimizing athletic
performance may lie in the microscopic inhabitants of our gut, heralding a new era of personalized and

effective nutritional strategies.
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