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Background: Probiotics, which are found in certain foods, are a suitable source
for boosting our immune system and a proper choice for overall health. Regarding
this, they might be also considered a health supplement for athletes thanks to their
numerous benefits on the body in the sports world.

Materials and Methods: In the search for scientific literature related to this
review the US National Library of Medicine (PubMed) used MEDLINE and Sport
Discus data and the terms ‘ probiotics ‘ * sports’ and ‘immune system’ were used. The
relevant literature has also taken its source from the research of relevant articles from
reference lists derived from data studies.

Results: When all the possible advantages of probiotics on the overall health
of athletes are considered, their consumption of them should be encouraged much
more in the sports world. In this way, athletes could improve their performances by
maintaining and improving their immune systems and be protected against common
health problems.

Conclusion: Studies show that probiotics provide protection against various
diseases and disorders that athletes commonly suffer from, and they also reduce the
number of days with symptoms when in case of diseases such as upper respiratory or
gastrointestinal infection by boosting the immune system.

Introduction

In a world, where being healthy is more meaningful and crucial

define them are carried out. One of these definitions is made by the

World Health Organization and Food and Agriculture Organization

nowadays, people have been trying to find proper methods to keep
their bodies fit and strong and to boost their immune systems.
Nutritional habits and supplementary are reliable sources to
achieve this goal. In this sense, one source, which also supports the
immune system apart from its many other benefits, is probiotics. As
probiotics have been in our lives since old times, various attempts to

of the United Nations (FAO) and probiotics are defined as “live
microorganisms which, when administered in adequate amounts,
confer a health benefit on the host” (Report of FAO/WHO [1]).
Although this definition has recently been discussed, the history
of probiotics dates back to older times. In ancient times, people
used to benefit from the fermentation process of milk before the
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discovery of microscopes (Amara [2]), which indicates that people
already took advantage of probiotics without having knowledge
related to them. Later, it is assumed that Ilya Ilyich Metchnikoff
first implied the impact of probiotics by mentioning that bacteria,
Lactobacillus bulgaricus, and Streptococcus thermophilus, in yogurt
were healthful for the body since they restrained the putrefactive
form of fermentation of intestinal flora (Metchnikoff, et al. [3,4]).
After that, in 1965, “probiotics” was used as a term for the first time
by Lilly and Stillwell. But what are these “probiotics” and how could
they provide benefits both for human health and athletes? (Lilly, et
al. [5]).

As the definition of probiotic is explained in the previous
paragraph, it is necessary to discuss it and its advantages in
detail. Some microbes, which are generally utilized as probiotics,
consisting of bacteria, yeast, or mold. For instance, these bacterias
might be Lactobacillus such as acidophilus, sporogenes, fermentum,
lactus; Bifidobacterium such as bifidum, infantis, adolescentis,
lactis; Streptococcus such as cremoris, intermedius, diacetylactis;
Leuconostoc mesenteroides; Pediococcus; Propionibacterium;
Enterococcus; Enterococcus faecium. On the other side, some of
these yeast and molds are Saccharomyces cerevisiae, Aspergillus
niger, and Candida pintolopesii (Amara, et al. [6]). Moreover, some
of the most frequently used probiotic forms are Lactic acid bacteria,
Bifidobacteria, Leuconostoc, Streptococcus, Saccharomyces,
Bacillus, and Enterococcus (Sivamaruthi [7]). These bacteria,
yeast, and molds have always been in our food even during the

time’s humanity had no idea of them. Also, these foods that we

accept that provide benefits to our body with probiotics might
be considered yogurt, cheese, salty fish, and so on 2. (Amara [2]).
Therefore, for a person, who wishes to boost his/her immune
system and stay healthy, it is not very difficult to have access to food
containing probiotics. As we all know, nutrition and a proper diet
are very crucial in terms of the general health of all people without
exception. However, when it comes to athletes, a correct diet plays
a huge role in the sports world since it affects various factors apart
from their body significantly such as their performance, which is
vital for them.

Therefore, athletes generally show a maximum effortto consume
appropriate nutrients, receive necessary supplements from foods,
protect their bodies against diseases and disorders and boost their
immune systems to carry out training and exercises. In this sense,
probiotics might be very useful to be able to complement all these
goals. Studies show that athletes are at risk in terms of diseases and
disorders due to various negative factors circumstances such as
exercise intensity, fatigue and heavy exercise load, poor nutrition,
and lack of proper rest levels (Pyne, et al. [8,9]). Also, some studies
point out there is a link between probiotics and muscle repair in
strength sports (Jager, et al. [10]), which shows us that probiotics
also have positive impacts on post-training and exercise periods
and may even prevent sports injuries. In this regard, when all the
studies are evaluated related to probiotics, Figure 1 below provides
us a fine summary of the possible advantages of probiotics on
athletes (Sivamaruthi, et al. (2019)).

Probiotics
T IFN-y TLR-2 T Tight junction Neutralizing ROS Restores or 4 Endotoxin load T Tryptophan
T Iga activation protein or maintains the T Lactobacillus spp. T Serotonin
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Improved mucosal Improved antioxidant [P
immunity and inflammatory capacity Improved cardiovascular
inflammatory system function
sysytem

Figure 1: The chart demonstrating the possible effects of probiotics on athletes (Sivamaruthi, et al. 2019).

Discussion

Leite et al. stated that probiotics can attenuate Upper
Respiratory Tract Symptoms (URTS) and gastrointestinal (GI)
symptoms in endurance athletes and the diversity in the results of

different studies may be due to the period of consumption, dose,

kind of strain or even the form of products (fermented dairy, sachets
or capsules) but the probiotics that affect upper respiratory illness,
seem to stimulate the increase of interferon-y and immunoglobulin
A, while those affecting GI, increase the barrier functions (Leite,
et al. [11]). In a study conducted by Clancy et al. on fatigued
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athletes, the effect of L.acidophilus was studied. IFN-y production
was decreased by CD4 blood cells and after the consumption of
L.acidophilus, an increase in IFN-y production was induced by
T-cells both in fatigued and non-fatigued athletes. There was also
an increase in salivary IFN-y concentration (Clancy, et al. [12]).
In 2010, Cox et al. evaluated the effect of probiotic Lactobacillus
fermentum VRI-003 (PCC) consumption in elite endurance athletes
and showed that it is associated with reduction of respiratory
symptoms (Cox, et al. [13]). In line with Cox et al. study, another
research carried out by Gleeson et al. on endurance athletes who
consumed fermented milk for 4 months, which includes a probiotic
L.casei Shirota, it is found that URTS were reduced in the probiotic
group (Gleeson, et al. [14]). In 2012, Lamprecht et al. showed that
probiotics consumption can beneficially affect TNF-a and protein
oxidation during severe exercises in trained men (Lamprecht, et al.
[15]). Studies of approximately four weeks to examine the changes
that probiotic supplement has made in the intestinal system and
their contribution to immune function were considered too short
to evaluate in a long-term clinical realistic way (West, et al. [16]).
Therefore, it's considered that it may take a few weeks to several
months to observe the effects of probiotics consumed as sports
nutrition supplements on athletes’ health and immune system
(Aagaard, et al. [17]).

Conclusion

In the light of data related to probiotics, all the knowledge
provided by the studies carried out and applications since the old
times, itis possible to point out that probiotics are essential in terms
of overall health since they have numerous benefits on the body. As
the studies related to them stated, probiotics have a positive impact
on athletes in terms of protection against disorders and diseases
such as URTS and GI and muscle repair as well. Besides, they are
easy to access and have already been available in our daily foods
such as yogurt. Consequently, the consumption of probiotics should
be encouraged more in the sports world for the health of athletes,
and awareness related to them should be raised in terms of their
advantages and benefits to the body.

Acknowledgement

We would like to express my special thanks of gratitude to
Evangelia STAVROPOULOU for her very successful contribution to
the literature research process and unique academic support in the

publication process of this review article.
Conflict of Interest

The author certifies that there is no conflict of interest with
any financial organization regarding the material discussed in the

manuscript.

Funding

The author certifies that there is no funding from any financial
organization regarding the material discussed in the manuscript.

Author’s Contributions

All authors read and approved the final version of the
manuscript.

References

1. (2001) Report of the Joint FAO/WHO Expert Consultation on Evaluation
of Health and Nutritional Properties of Probiotics in Food Including
Powder Milk with Live Lactic Acid Bacteria, Cérdoba, Argentina.

2. Amara AA (2012) Toward healthy genes. Amro Amara Schiling Verlage.

3. Metchnikoff II (2004) The Prolongation of Life: Optimistic Studies.
Springer Publishing Company.

4. Metchnikoff II, Mitchell PC (1910) Nature of Man or Studies in Optimistic
Philosophy. Kessinger Publishing.

5. Lilly DM, Stillwell RH (1965) Probiotics: Growth-promoting factors
produced by microorganisms. Science 147(3659): 747-748.

6. Amara AA, Shibl A (2015) Review of Role of Probiotics in health
improvement, infection control, and disease treatment and management.
Saudi Pharmaceutical Journal 23(2): 107-114.

7. Sivamaruthi BS (2018) A comprehensive review on clinical outcome of
probiotic and synbiotic therapy for inflammatory bowel diseases. Asian
Pac. ] Trop Biomed 8(3): 179-186.

8. Pyne DB, West NP, Cox AJ, Cripps AW (2015) Probiotics supplementation
for athletes-clinical and physiological effects. Eur ] Sports Sci 15(1): 63-
72.

9. Bermon S, Petriz B, Kajéniené A, Prestes ], Castell L, et al. (2015) The
microbiota: an exercise immunology perspective. Exerc Immunol Rev
21:70-79.

10. Jager R, Shields KA, Lowery RP, de Souza EO, Partl JM, et al. (2016)
Probiotic Bacillus coagulans GBI-30, 6086 reduces exercise-induced
muscle damage and increases recovery. Peer ] 4: e2276.

11. Leite GSF, Resende Master Student AS, West NP, Lancha AH (2019)
Probiotics and sports: A new magic bullet? Nutrition (Burbank, Los
Angeles County, Calif) 60: 152-160.

12. Clancy RL, Gleeson M, Cox A, Callister R, Dorrington M, et al. (2006) The
reversal in fatigued athletes of a defect in interferon gamma secretion
after administration of Lactobacillus acidophilus. Br ] Sports Med 40(4):
351-354.

13. Cox AJ, Pyne DB, Saunders PU, Fricker PA (2010) Oral administration of
the probiotic Lactobacillus fermentum VRI-003 and mucosal immunity
in endurance athletes. British journal of sports medicine 44 (4): 222-226.

14. Gleeson M, Bishop NC, Oliveira M, Tauler P (2011) Daily probiotics
(Lactobacillus casei Shirota) reduction of infection incidence in athletes.
Int ] Sport Nutr Exerc Metab 21(1): 55-64.

15. Lamprecht M, Bogner S, Schippinger G, Steinbauer K, Fankhauser F, et al.
(2012) Probiotic supplementation affects markers of intestinal barrier,
oxidation, and inflammation in trained men; a randomized, double-
blinded, placebo-controlled trial. Journal of the International Society of
Sports Nutrition 9(1): 45.

16. West NP, Pyne DB, Peake JM, Cripps AW (2009) Probiotics, immunity,
and exercise: a review. Exerc Immunol Rev 15(107): e26.

17. Aagaard K, Petrosino ], Keitel W, Watson M, Katancik J, et al. (2013) The
human microbiome project strategy for comprehensive sampling of the
human microbiome and why it matters. The FASEB Journal 27: 1012-
1022.

Copyright@ Onur ORAL | Biomed ] Sci & Tech Res | BJSTR. MS.ID.006979.

35101


https://dx.doi.org/10.26717/BJSTR.2022.43.006979
https://books.google.co.in/books/about/The_Prolongation_of_Life.html?id=CxKIngEACAAJ&redir_esc=y
https://books.google.co.in/books/about/The_Prolongation_of_Life.html?id=CxKIngEACAAJ&redir_esc=y
https://archive.org/details/naturemanstudie00mitcgoog'
https://archive.org/details/naturemanstudie00mitcgoog'
https://pubmed.ncbi.nlm.nih.gov/14242024/'
https://pubmed.ncbi.nlm.nih.gov/14242024/'
https://pubmed.ncbi.nlm.nih.gov/25972729/
https://pubmed.ncbi.nlm.nih.gov/25972729/
https://pubmed.ncbi.nlm.nih.gov/25972729/
https://www.apjtb.org/article.asp?issn=2221-1691;year=2018;volume=8;issue=3;spage=179;epage=186;aulast=Sivamaruthi
https://www.apjtb.org/article.asp?issn=2221-1691;year=2018;volume=8;issue=3;spage=179;epage=186;aulast=Sivamaruthi
https://www.apjtb.org/article.asp?issn=2221-1691;year=2018;volume=8;issue=3;spage=179;epage=186;aulast=Sivamaruthi
https://pubmed.ncbi.nlm.nih.gov/25339255/
https://pubmed.ncbi.nlm.nih.gov/25339255/
https://pubmed.ncbi.nlm.nih.gov/25339255/
https://pubmed.ncbi.nlm.nih.gov/25825908/
https://pubmed.ncbi.nlm.nih.gov/25825908/
https://pubmed.ncbi.nlm.nih.gov/25825908/
https://pubmed.ncbi.nlm.nih.gov/27547577/
https://pubmed.ncbi.nlm.nih.gov/27547577/
https://pubmed.ncbi.nlm.nih.gov/27547577/
https://pubmed.ncbi.nlm.nih.gov/30590242/
https://pubmed.ncbi.nlm.nih.gov/30590242/
https://pubmed.ncbi.nlm.nih.gov/30590242/
https://pubmed.ncbi.nlm.nih.gov/16556792/
https://pubmed.ncbi.nlm.nih.gov/16556792/
https://pubmed.ncbi.nlm.nih.gov/16556792/
https://pubmed.ncbi.nlm.nih.gov/16556792/
https://pubmed.ncbi.nlm.nih.gov/18272539/
https://pubmed.ncbi.nlm.nih.gov/18272539/
https://pubmed.ncbi.nlm.nih.gov/18272539/
https://pubmed.ncbi.nlm.nih.gov/21411836/
https://pubmed.ncbi.nlm.nih.gov/21411836/
https://pubmed.ncbi.nlm.nih.gov/21411836/
https://pubmed.ncbi.nlm.nih.gov/22992437/
https://pubmed.ncbi.nlm.nih.gov/22992437/
https://pubmed.ncbi.nlm.nih.gov/22992437/
https://pubmed.ncbi.nlm.nih.gov/22992437/
https://pubmed.ncbi.nlm.nih.gov/22992437/
https://pubmed.ncbi.nlm.nih.gov/19957873/
https://pubmed.ncbi.nlm.nih.gov/19957873/
https://pubmed.ncbi.nlm.nih.gov/23165986/
https://pubmed.ncbi.nlm.nih.gov/23165986/
https://pubmed.ncbi.nlm.nih.gov/23165986/
https://pubmed.ncbi.nlm.nih.gov/23165986/

Volume 43- Issue 5

DOI: 10.26717/BJSTR.2022.43.006979

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2022.43.006979
Onur ORAL. Biomed ] Sci & Tech Res

@ ® This work is licensed under Creative
Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

BIOMEDICAL

RESEARCHES

B s

LN R

¥ 8

ISSN: 2574-1241

Assets of Publishing with us

Global archiving of articles
Immediate, unrestricted online access
Rigorous Peer Review Process
Authors Retain Copyrights

Unique DOI for all articles

https://biomedres.us/

Copyright@ Onur ORAL | Biomed ] Sci & Tech Res | BJSTR. MS.ID.006979.

35102


https://dx.doi.org/10.26717/BJSTR.2022.43.006979
https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2022.43.006979

	_Hlk103790080
	_Hlk103790068

