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ENABSTRACT

Probiotics and prebiotics have gained significant attention due to
their potential health benefits, particularly in supporting gut
health and overall wellness. Probiotics are live beneficial
microorganisms that, when consumed in adequate amounts,
confer health benefits to the host, primarily by restoring or
maintaining a balanced gut microbiome. Prebiotics, on the other
hand, are non-digestible substances that promote the growth and
activity of beneficial gut bacteria. Together, probiotics and
prebiotics work synergistically to enhance digestive health,
immune function, metabolic regulation, and even mental health.
This review explores the mechanisms of action, health benefits,
and applications of probiotics and prebiotics, with a focus on their
role in improving gut microbiota, promoting immune system
function, and preventing chronic diseases. The review also
discusses the emerging field of synbiotics—combinations of
probiotics and prebiotics—and their potential advantages for
health and wellness.

Keywords: Probiotics, Prebiotics, Synbiotics, Gut Microbiota,
Immune Function, Digestive Health

Introduction

The human microbiome, primarily composed of trillions of
microorganisms residing in the gut, plays an essential role in
maintaining health and preventing diseases. Within this
complex ecosystem, gut microbiota—which includes bacteria,
fungi, viruses, and other microorganisms—significantly
influences various physiological functions, including digestion,
immune responses, and metabolism. Over the years, the
importance of maintaining a balanced and diverse microbiome
has become evident, with dysbiosis, or microbial imbalance,
being linked to a range of health issues, including
gastrointestinal disorders, metabolic diseases, autoimmune
conditions, and even neurological disorders. In response to this,
the concepts of probiotics and prebiotics have emerged as
potent tools in promoting and maintaining a healthy gut
microbiota, thus enhancing overall health and wellness [1].
Probiotics are live microorganisms that confer health benefits to
the host when administered in adequate amounts. These
microorganisms, which primarily belong to the genera
Lactobacillus, Bifidobacterium, and Saccharomyces, among
others, caninfluence gut microbiota composition by increasing

the population of beneficial microbes while suppressing
pathogenic microorganisms. This can result in improved
digestion, enhanced immune responses, and a reduced risk of
gastrointestinal infections. Probiotics can be found in a wide
range of fermented foods, such as yogurt, kefir, sauerkraut,
kimchi, and miso, as well as in dietary supplements [2].
Prebiotics, on the other hand, are non-digestible food
components that selectively stimulate the growth and/or
activity of beneficial microorganisms in the gut. Prebiotics are
typically fiber-rich compounds, such as inulin,
fructooligosaccharides (FOS), and galactooligosaccharides
(GOS), found in foods like garlic, onions, bananas, and
asparagus. These compounds serve as fuel for beneficial gut
bacteria, promoting their growth and activity, which in turn
supports a healthy gut microbiome. Prebiotics can also improve
gut health by enhancing the production of short-chain fatty
acids (SCFAs) such as butyrate, acetate, and propionate, which
have anti-inflammatory and immune-modulating effects [3].
Together, probiotics and prebiotics form the basis of a symbiotic
relationship, where prebiotics act as a substrate for probiotics,
enhancing their beneficial effects on guthealth.
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This relationship has led to the development of synbiotics,
which combine both probiotics and prebiotics in a single
formulation. Synbiotics aim to synergistically improve gut
microbiota balance and maximize the health benefits by
promoting the survival and activity of probiotics while also
enhancing the growth of beneficial microorganisms supported
by prebiotics.

One of the most well-studied effects of probiotics and prebiotics
is their impact on digestive health. Research has demonstrated
that probiotics can help restore balance in the gut microbiota
after disturbances, such as those caused by antibiotic use or
gastrointestinal infections. Probiotics have also shown efficacy
in the management of conditions like irritable bowel syndrome
(IBS), inflammatory bowel diseases (IBD) such as Crohn's
disease and ulcerative colitis, and gastrointestinal infections
caused by Clostridium difficile or Escherichia coli, prebiotics can
help improve bowel regularity, reduce constipation, and prevent
gastrointestinal discomfort [4].

The relationship between the gut microbiome and the immune
system is another area of significant interest. A large portion of
the body's immune system is located in the gastrointestinal
tract, and a balanced microbiota is essential for proper immune
function. Probiotics have been shown to enhance both the
innate and adaptive immune responses, helping the body to fend
off infections and inflammatory diseases [5]. They achieve this
by modulating the gut-associated lymphoid tissue (GALT),
enhancing the production of antimicrobial peptides, and
influencing the production of cytokines. Prebiotics also play a
role in immune modulation by supporting the production of
SCFAs, which can influence immune cells and reduce
inflammation.

Table 1: Comparison of Health Benefits of Probiotics, Prebiotics, and Synbiotics

The impact of probiotics and prebiotics on metabolic health is
another rapidly expanding area of research. There is increasing
evidence that gut microbiota influences metabolism and energy
homeostasis. Imbalances in the gut microbiome have been
linked to obesity, type 2 diabetes, and metabolic syndrome [6].
Probiotics can help improve metabolic parameters by
modulating the gut microbiota to increase the production of
SCFAs, which have been shown to enhance insulin sensitivity
and reduce fat accumulation. Prebiotics, by promoting the
growth of beneficial bacteria, may also play a role in weight
managementand metabolic health.

Beyond gastrointestinal and immune health, emerging evidence
suggests that probiotics and prebiotics may have a role in
mental health. The gut-brain axis, a bidirectional
communication system between the gut and the brain, has
garnered significant attention in recent years. Studies have
shown that a healthy gut microbiome is essential for proper
brain function and mood regulation. Probiotics and prebiotics
may help mitigate symptoms of anxiety, depression, and other
mood disorders by influencing gut microbiota composition,
reducing inflammation, and modulating neurotransmitter
production, such as serotonin [7], the combined use of
probiotics and prebiotics offers a promising approach to
enhancing human health by maintaining a balanced gut
microbiome. Their applications extend beyond digestive health
and immune function, impacting metabolic health, mental
wellness, and the prevention of chronic diseases. As research
continues to uncover the intricate mechanisms by which
probiotics and prebiotics exert their effects, it is expected that
they will play an increasingly significant role in clinical nutrition
and personalized health strategies.

Health Benefit Probiotics

Prebiotics Synbiotics

Digestive Health

Restores gut flora balance, alleviates IBS,
diarrhea, and constipation

Improves bowel regularity,
supports digestive health

Enhances gut flora balance, alleviates
digestive disorders

Immune System

Stimulates immune responses, enhances
antibody production, supports gut

Regulates immune function
through beneficial bacterial

Modulates immune system more
effectively by combining probiotics and

blood sugar

metabolism

Support
PP immunity growth prebiotics
. . . i Supports weight management and
I 1 tivit lat May hel lat tite and fat
Metabolic Health fproves Insiin sensitivity, reguiates dy he'p reguwate appetite andia metabolic health through combined

effects

Mental Health

Modulates gut-brain axis, influences
neurotransmitter production

Enhances gut-brain
communication via beneficial
bacteria

Synergistic effects on mood regulation,
anxiety, and stress

Helps regulate inflammation

Inflammation Reduces gut inflammation, balances - Provides enhanced anti-inflammatory
. ) through SCFAs and beneficial . .
Reduction immune responses . effects through combined mechanisms
bacteria
Table 2: Mechanisms of Action of Probiotics, Prebiotics, and Synbiotics
Mechanism of Action Probiotics Prebiotics Synbiotics

Gut Flora Balance

Inhibits pathogenic bacteria and
promotes the growth of beneficial
bacteria

Stimulates the growth of
beneficial bacteria by acting as a
food source

Ensures a balanced microbiome by
combining probiotics and prebiotics

Gut Barrier Function

Strengthens intestinal barrier by

improving tight junctions between cells

Enhances gut integrity by
supporting the growth of
beneficial bacteria

Strengthens gut barrier through
combined effects of probiotics and
prebiotics

Fermentation and
SCFA Production

Produces short-chain fatty acids
(SCFAs) like butyrate, acetate, and
propionate

Ferments fiber into SCFAs such
as butyrate, acetate, and
propionate

Promotes SCFA production through
synergistic fermentation of prebiotics by
probiotics

Immune System
Modulation

cells

Enhances immune response, stimulates
antibody production, activates immune

Stimulates beneficial bacteria
that regulate immune responses

Modulates immune response more
effectively by combining probiotics and
prebiotics

Pathogen Inhibition

lactic acid and bacteriocins

Produces antimicrobial substances like

Promotes beneficial bacterial
growth, reducing harmful
pathogens

Provides dual protection against
pathogens through both probiotics and
prebiotics
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Probiotics: Live Beneficial Microorganisms

Probiotics are live microorganisms that, when administered in
adequate amounts, confer health benefits to the host, primarily
by supporting or restoring a healthy gut microbiota. These
beneficial microbes interact with the host's gut flora to suppress
the growth of harmful bacteria, improve digestion, enhance
immune function, and produce beneficial metabolites, such as
short-chain fatty acids (SCFAs), that support overall health.

Mechanisms of Action:

- Competition for Nutrients and Adhesion Sites: Probiotics
compete with harmful bacteria for nutrients and available
adhesion sites on the gut lining. This competition helps prevent
the overgrowth of pathogenic microorganisms, promoting a
balanced microbiome.

- Production of Antimicrobial Substances: Many probiotic
strains produce antimicrobial substances, such as lactic acid,
hydrogen peroxide, and bacteriocins. These substances inhibit
the growth of harmful pathogens in the gastrointestinal tract,
supporting guthealth and reducing the risk of infections.

- Enhancement of Immune Response: Probiotics stimulate
the host's immune system by promoting the production of
antibodies, activating immune cells (such as macrophages and
dendritic cells), and regulating the balance of inflammatory
cytokines. This can lead to a strengthened immune defense
againstpathogens.

- Gut Barrier Function: Probiotics enhance intestinal barrier
integrity by promoting the formation of tight junctions between
epithelial cells. This contributes to the prevention of conditions
like leaky gut syndrome, which is associated with systemic
inflammation and various chronic diseases.

Types of Probiotics:

The most commonly studied and utilized probiotic species
include Lactobacillus, Bifidobacterium, Saccharomyces
boulardii, and Enterococcus faecium. These probiotic strains
have been extensively researched for their positive impacts on
gut health, immune function, and metabolic health. It is
important to note that different probiotic strains may have
specific effects on the body [8], so selecting the appropriate
strain based on the desired health outcome is crucial for
maximizing the benefits.

Health Benefits of Probiotics

- Digestive Health: Probiotics play a critical role in restoring
balance to the gut microbiota, which is essential for optimal
digestive function. They help alleviate common digestive issues
such as irritable bowel syndrome (IBS), diarrhea, and
constipation by promoting a healthy microbiome, supporting
intestinal motility, and reducing inflammation in the gut. By
crowding out harmful bacteria, probiotics contribute to the
prevention of gastrointestinal disturbances and supportregular
bowel movements.

- Immune System Boost: Probiotics have been shown to
enhance immune function through several mechanisms. They
stimulate the production of antibodies, activate white blood
cells such as T lymphocytes and macrophages, and promote the
activity of natural killer (NK) cells. These actions help
strengthen the body's defense againstharmful pathogens.

Additionally, probiotics can modulate the immune response by
regulating the balance of inflammatory cytokines, leading to a
reducedrisk ofinfections and improved overallimmune health.

- Mental Health: Recent research has highlighted the
importance of the gut-brain axis, a bidirectional communication
system linking the gut and brain. This connection is thought to
play a significant role in mood regulation and mental health.
Emerging evidence suggests that probiotics may have a positive
effect on mental health by modulating the gut microbiome. By
influencing the production of neurotransmitters, such as
serotonin and dopamine, probiotics could potentially alleviate
symptoms of anxiety, depression, and other mood disorders,
thus contributing to overall mental well-being [9].

Prebiotics: Fuel for Beneficial Microbes

Prebiotics are non-digestible food components that play a vital
role in promoting the growth and activity of beneficial
microorganisms in the gut, primarily supporting a healthy gut
microbiome. They are often fiber-rich substances, such as
oligosaccharides, inulin, and fructooligosaccharides (FOS), that
pass through the upper gastrointestinal tract without being
digested [10]. Once in the colon, they undergo fermentation by
beneficial gut bacteria, leading to the production of short-chain
fatty acids (SCFAs) such as acetate, propionate, and butyrate,
which are key players in promoting overall health.

Mechanisms of Action

1. Selective Fermentation: Prebiotics are selectively
fermented by specific beneficial bacteria, including
bifidobacteria and lactobacilli, which are known for their
positive effects on gut health. These bacteria break down
prebiotics into SCFAs, which play several crucial roles in
maintaining a healthy gut environment. For example, butyrate is
aprimary fuel source for colonocytes (cells lining the colon) and
helps maintain the integrity of the gut lining. Acetate and
propionate also contribute to gut health by enhancing epithelial
barrier function and modulating inflammation.

SCFAs are particularly important because they help regulate gut
pH, creating an environment that supports the growth of
beneficial microbes while inhibiting the growth of pathogenic
bacteria. By promoting the fermentation of prebiotics into
SCFAs, the gut microbiome remains balanced, fostering a
thriving microbial ecosystem that supports the host's overall
health.

2. Inhibition of Pathogens: One of the key benefits of
prebiotics is their ability to selectively promote the growth of
beneficial microorganisms over harmful pathogens. By favoring
the growth of beneficial bacteria such as bifidobacteria,
prebiotics enhance the gut's natural defense mechanisms. As
beneficial bacteria multiply, they outcompete harmful
pathogens for available nutrients and adhesion sites in the gut,
making it more difficult for pathogens like Clostridium difficile or
Salmonella to colonize the intestines [11]. This competitive
exclusion mechanism reduces the risk of gut infections and
contributes to overall gut health.

Furthermore, the production of SCFAs during prebiotic
fermentation lowers the intestinal pH, which can also inhibit the
growth of many harmful microbes.

This natural defense system plays a crucial role in preventing
infections and supporting the immune function of the gut.
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3. Gut Motility and Digestive Health: Prebiotics also play an
essential role in supporting regular bowel movements and
improving gut motility. By promoting the growth of beneficial
bacteria, prebiotics can help alleviate common digestive issues,
including constipation. The fermentation of prebiotics produces
gases and SCFAs that can stimulate the muscles of the colon,
promoting regular bowel movements and enhancing overall
digestive function.

Furthermore, prebiotics help regulate the balance of gut
bacteria, which is crucial for maintaining a healthy gut
environment. An imbalance of gut bacteria, known as dysbiosis,
can lead to digestive issues such as bloating, gas, and
constipation [12]. By supporting the growth of beneficial
bacteria and enhancing gut motility, prebiotics contribute to a
healthy digestive system, reducing discomfort and supporting
overall gastrointestinal health.

Health Benefits of Prebiotics

Prebiotics provide a range of health benefits by promoting gut
health, enhancing immune function, and supporting metabolic
processes. Some of the key benefits include:

- Gut Health: By selectively promoting the growth of beneficial
bacteria, prebiotics help maintain a balanced microbiome,
reduce the risk of infections, and alleviate digestive disorders
such as constipation, bloating, and irritable bowel syndrome
(IBS).

- Immune System Support: Prebiotics enhance immune
function by stimulating the production of beneficial metabolites
(such as SCFAs) that regulate immune responses and help
modulate inflammation in the gut. A healthy gut microbiome is
essential for maintaining a balanced immune system, which is
vital for defending againstinfections and diseases.

-Metabolic Health: Emerging research suggests that prebiotics
may have a role in regulating metabolism. SCFAs produced
during prebiotic fermentation have been shown to influence fat
storage, glucose metabolism, and appetite regulation, thus
supporting overall metabolic health.

By feeding the beneficial microbes in the gut, prebiotics play a
critical role in promoting a healthy digestive system, enhancing
immune function, and supporting metabolic processes that are
essential for overall well-being. Integrating prebiotics into the
diet, through food sources such as garlic, onions, bananas, and
whole grains, can have a profound impact on gut health and
general health outcomes [12-13].

Common Types of Prebiotics:

1.Inulin and Fructooligosaccharides (FOS)

Inulin and fructooligosaccharides (FOS) are two of the most
widely studied and utilized prebiotics. They are found in foods
like chicory root, garlic, onions, asparagus, and leeks. Both inulin
and FOS are types of oligosaccharides, which are carbohydrate
molecules made up of a small number of sugar units. These
compounds pass through the stomach and small intestine
undigested and are fermented by beneficial bacteria in the
colon, promoting the growth of beneficial gut flora such as
Bifidobacterium and Lactobacillus. In addition to their prebiotic
properties, inulin and FOS can improve gut motility and overall
digestive health.

2.Galactooligosaccharides (GOS)

Galactooligosaccharides (GOS) are another important type of
prebiotic, primarily found in dairy products, including milk and
yogurt, as well as in legumes such as beans and lentils. GOS is
made up of galactose molecules and stimulates the growth of
beneficial bifidobacteria, particularly in the gut. This prebioticis
widely used in infant formula to promote the development of a
healthy gut microbiome and supportimmune function. GOS has
been shown to improve gut health, enhance digestion, and even
reduce the symptoms of digestive issues such as constipation
and bloating.

3.Resistant Starch

Resistant starch is a form of starch that is not digested in the
small intestine and instead reaches the colon intact. Itis found in
foods such as bananas, oats, legumes, and cooked and cooled
potatoes. Resistant starch is fermented by gut bacteria,
producing short-chain fatty acids (SCFAs) like butyrate, which
support colon health. The fermentation of resistant starch helps
improve gut motility, enhances bowel regularity, and promotes
the growth of beneficial bacteria, resistant starch may aid in the
management of blood sugar levels and improve insulin
sensitivity [13].

Health Benefits of Prebiotics:

1.Gut Health and Digestion

Prebiotics are instrumental in promoting the growth of
beneficial gut bacteria, which are essential for maintaining a
balanced and healthy microbiome. By supporting the growth of
Bifidobacterium and Lactobacillus, prebiotics enhance the gut's
ability to digest food and absorb nutrients. They also help
prevent the overgrowth of harmful pathogens, thus protecting
against gut infections. Furthermore, prebiotics improve bowel
regularity and prevent digestive issues such as constipation and
bloating. The production of SCFAs by the fermentation of
prebiotics also helps maintain a healthy gut lining, supporting
overall digestive health [14].

2.Weight Management

Prebiotics may play a role in weight management by influencing
appetite regulation and fat storage. The SCFAs produced during
the fermentation of prebiotics, particularly butyrate, have been
shown to regulate metabolism, reduce fat storage, and promote
the feeling of fullness. This can help prevent overeating and
contribute to weight loss. Additionally, prebiotics have been
found to influence the gut hormones involved in hunger and
satiety, making them a valuable tool for individuals looking to
manage their weight. Moreover, prebiotics may reduce the risk
of metabolic diseases by improving insulin sensitivity and
supporting a healthy metabolic profile.

3.Immune System Support

Prebiotics play a crucial role in strengthening the immune
system by enhancing the growth of beneficial gut bacteria,
which help regulate immune responses. A healthy gut
microbiome is essential for maintaining proper immune
function, as it influences the production of immune cells and the
balance of inflammatory cytokines. Prebiotics, by promoting the
growth of beneficial bacteria, enhance the gut's ability to
produce SCFAs, which have anti-inflammatory properties.
These SCFAs help reduce inflammation and support the overall
immune defense system, helping the body protect against
infections and diseases.
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Incorporating prebiotics into the diet can provide numerous
health benefits, ranging from improved digestive health to
enhanced immune function and weight management. By
supporting the growth of beneficial gut bacteria and influencing
the production of SCFAs, prebiotics play an essential role in
maintaining overall health and well-being.

3.Synbiotics: The Synergy of Probiotics and Prebiotics
Synbiotics refer to the combination of both probiotics and
prebiotics in a single product, designed to work synergistically
to enhance gut health. While probiotics are live microorganisms
that promote the growth of beneficial gut bacteria, prebiotics
are non-digestible substances that nourish these beneficial
microorganisms. The combined effect of probiotics and
prebiotics in synbiotics ensures that the probiotics have the
necessary nutrients to survive and function effectively, while the
prebiotics are fermented by the probiotics to produce beneficial
metabolites such as short-chain fatty acids (SCFAs).

Benefits of Synbiotics:

1.Enhanced GutFlora Balance

By providing both probiotics and prebiotics, synbiotics help
create a balanced environment in the gut, ensuring that
beneficial bacteria thrive while harmful bacteria are
suppressed. This balance is crucial for maintaining overall
digestive health and preventing the overgrowth of pathogenic
microorganisms. The symbiotic relationship between
probiotics and prebiotics helps maintain a stable microbiome,
which s essential for optimal gut function.

2.Improved Digestive Health

Synbiotics are particularly effective in managing various
digestive disorders. By improving the balance of gut microbiota,
synbiotics can alleviate symptoms of conditions such as irritable
bowel syndrome (IBS), diarrhea, and constipation. The
prebiotics provide nourishment for the probiotics, allowing
them to flourish and effectively regulate the digestive system.
Additionally, synbiotics may help reduce bloating, gas, and
abdominal discomfort by promoting a healthy and well-
balanced gut microbiome.

3.Immune System Modulation

The combination of probiotics and prebiotics in synbiotics
enhances the immune system's ability to defend against
infections and inflammation. Probiotics stimulate the
production of immune cells and antibodies, while prebiotics
help regulate immune function by promoting the growth of
beneficial bacteria that supportimmune health. This dual action
may lead to a more robust immune response, enhancing the
body's ability to fight off pathogens and reduce the risk of
chronicinflammation and disease.

4. Applications in Health and Wellness

Probiotics, prebiotics, and synbiotics have gained widespread
recognition for their beneficial effects on health and wellness.
They are used in the prevention and management of various
health conditions, contributing to better overall well-being.

1.GutDisorders

Probiotics, prebiotics, and synbiotics have been extensively
studied for their role in alleviating symptoms of gut disorders.
Probiotics have shown efficacy in reducing symptoms of
irritable bowel syndrome (IBS), inflammatory bowel disease

(IBD), and Clostridium difficile infections. Prebiotics, on the
other hand, help improve gut motility and bowel regularity,
supporting digestion. The combination of both in synbiotics
further enhances the gut's health by supporting the growth of
beneficial bacteria and promoting the fermentation of
prebiotics into SCFAs, which help regulate inflammation and
maintain gutintegrity.

2.Metabolic Health

Probiotics and prebiotics have been linked to improved
metabolic health. Studies show that they may play a role in
managing conditions such as obesity, diabetes, and metabolic
syndrome. Probiotics can help regulate blood sugar levels,
improve insulin sensitivity, and reduce fat accumulation in the
body. Prebiotics, by enhancing the growth of beneficial bacteria
that produce SCFAs, can influence fat metabolism and improve
lipid profiles. When combined in synbiotics, these two elements
can work synergistically to promote a healthy metabolic
balance, helping prevent the onset of metabolic diseases.

3.Mental Health

The emerging field of the gut-brain axis has revealed a profound
connection between the gut microbiome and mental health.
Probiotics and prebiotics can have a significant impact on mood
regulation, anxiety, stress, and even depression. Probiotics work
by modulating the gut microbiome, influencing
neurotransmitter production, and reducing inflammation in the
brain. Prebiotics enhance this effect by promoting the growth of
beneficial gut bacteria, which in turn produce metabolites that
influence brain function. Synbiotics, through their combined
action, may help manage mental health conditions by restoring
ahealthy gut-brain connection [15].

4.Immune System Support

Probiotics and prebiotics play a vital role in supporting immune
function by enhancing the growth of beneficial bacteria in the
gut. A healthy gut microbiome is critical for the proper
functioning of the immune system, as it regulates the production
of immune cells and cytokines. Prebiotics provide nourishment
for probiotics, enhancing their effectiveness in supporting
immune responses. The synergistic action of synbiotics
strengthens the body's defenses, helping to prevent infections,
reduce inflammation, and improve overall immune resilience,
leading to better protection against chronic diseases [16].
Incorporating probiotics, prebiotics, and synbiotics into the diet
can have wide-ranging benefits for gut health, immune function,
metabolic health, and mental well-being. Their combined
effects help to promote a balanced microbiome, improve
digestion, reduce inflammation, and support overall health and
wellness.

Conclusion

Probiotics and prebiotics represent an exciting frontier in the
field of health and wellness. By harnessing the power of
beneficial microorganisms and dietary fibers, we can support
gut health, enhance immune function, improve digestion, and
even boost mental health, new insights into the microbiome, the
potential applications of probiotics and prebiotics are expected
to expand, providing new opportunities for disease prevention
and health promotion. A balanced approach that incorporates
both probiotics and prebiotics, along with a healthy diet and
lifestyle, can be a powerful tool for maintaining optimal health
and wellness.

05

https://microjournal.researchfloor.org/


https://microjournal.researchfloor.org/
https://microjournal.researchfloor.org/

Jwngsar Baro et al,

Microbiology Archives, an International Journal (2019)

References

1.

Appanna, V. D., & Appanna, V. D. (2018). Dysbiosis,
probiotics, and prebiotics: in diseases and health. Human
microbes-The power within: Health, healing and beyond, 81-
122.

Taylor, J. R., & Mitchell, D. (2007). The Wonder of Probiotics:
A 30-day Plan to Boost Energy, Enhance Weight Loss, Heal GI
Problems, Prevent Disease, and Slow Aging. St. Martin's
Griffin.

Appanna, V. D., & Appanna, V. D. (2018). What if the
workings of the microbiome are fully uncovered?-a
revolution in human health, wellness and beyond. Human
Microbes-The Power Within: Health, Healing and Beyond,
123-159.

Linares, D. M., Ross, P, & Stanton, C. (2016). Beneficial
microbes: the pharmacy in the gut. Bioengineered, 7(1), 11-
20.

Walke, J. B., & Belden, L. K. (2016). Harnessing the
microbiome to prevent fungal infections: lessons from
amphibians. PLoS pathogens, 12(9),e1005796.

Poutahidis, T, Springer, A., Levkovich, T., Qi, P, Varian, B. ].,
Lakritz, J. R, ... & Erdman, S. E. (2014). Probiotic microbes
sustain youthful serum testosterone levels and testicular
sizeinaging mice. PLoS One, 9(1),e84877.

Reid, G. (2017). Probiotic use in an infectious disease
setting. Expert Review of Anti-Infective Therapy, 15(5), 449-
455.

Sybesma, W, Kort, R, & Lee, Y. K. (2015). Locally sourced
probiotics, the next opportunity for developing countries?.
Trendsin Biotechnology, 33(4), 197-200.

Lucas, ]J. (2002). European Union-funded research on
probiotics, prebiotics and new foods. Digestive and Liver
Disease, 34,598-S104.

10.

11.

12.

13.

14.

15.

16.

Thomas, S., Izard, J., Walsh, E., Batich, K., Chongsathidkiet,
P, Clarke, G., & Prendergast, G. C. (2017). The host
microbiome regulates and maintains human health: a
primer and perspective for non-microbiologists. Cancer
research,77(8),1783-1812.

Callaway, T. R, Edrington, T. S., Byrd, ]. A, Nisbet, D. |, &
Ricke, S. C. (2017). Use of direct-fed microbials in layer hen
production—performance response and salmonella
control. In Producing Safe Eggs (pp- 301-322). Academic
Press.

Peixoto, R. S., Rosado, P. M,, Leite, D. C. D. A., Rosado, A. S., &
Bourne, D. G. (2017). Beneficial microorganisms for corals
(BMC): proposed mechanisms for coral health and
resilience. Frontiersin microbiology, 8,341.

Shanahan, F. (2010). Gut microbes: from bugs to drugs.
Official journal of the American College of Gastroenterology/|
ACG,105(2),275-279.

Kristensen, N. B, Bryrup, T, Allin, K. H., Nielsen, T., Hansen,
T. H., & Pedersen, 0. (2016). Alterations in fecal microbiota
composition by probiotic supplementation in healthy
adults: a systematic review of randomized controlled trials.
Genome medicine, 8,1-11.

Luoto, R., Laitinen, K., Nermes, M., & Isolauri, E. (2010).
Impact of maternal probiotic-supplemented dietary
counselling on pregnancy outcome and prenatal and
postnatal growth: a double-blind, placebo-controlled
study. British journal of nutrition, 103(12),1792-1799.

Conlon, M. A, & Bird, A. R. (2014). The impact of diet and
lifestyle on gut microbiota and human health. Nutrients,
7(1),17-44.

06

https://microjournal.researchfloor.org/


https://microjournal.researchfloor.org/
https://microjournal.researchfloor.org/

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

