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Introduction
The microbiome (Microb) begins to acquire relevant heights when knowing how it 

Impacts our lives, when it was determined that its genetic content is greater than the cells (a 
hundred times more), that it does not rival them, but rather complements them, by coexisting 
with the host (human being) through symbiotic relationship.

Kind of you give me, I give you. Below are the different function of the microb found to 
date and more will surely appear. This physiology occurs fundamentally in the digestive tract, 
through 100 billion bacteria and other microorganisms (Intestinal Microbiota) IM. The G-I 
tract contains approximately 100 billion bacteria, being the site of interactions between the 
host immune system and microorganisms.

Microbiome functions

1.	 Collaborates with Neurological Function, through the Gut-Brain Axis. 

2.	 Confers Resistance to Inflammatory Processes.

3.	 Grants Resistance to Infections. 

4.	 Healthy microbiota and mucus are essential compliments to prevent the invasion of 
bacteria and viruses.

5.	 Helps assimilate nutrients. 

6.	 Intervenes in the physiology of Obesity, through energy balance, by increasing 
metabolic inflammation, insulin resistance and dysglycemia. 

7.	 It allows the survival of commensal symbiotic microbes.
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Abstract
Undoubtedly, there are many medical professionals who see the microbiome from afar and once they 
detect the diverse and numerous functions that this new super organ has, they will undoubtedly turn 
their eyes towards it. These different functions will attract not only professionals but also a large public, 
who is interested in various medical topics. All this will generate countless articles and groups of all the 
new lovers of the microbiota, all with good intentions, but we must be attentive to false orientations, 
which will also be seen in the near future. Since the subject is vast and transcendent. If one looks at recent 
reviews, most researchers determine that the microbiome has immunological, metabolic and endocrine 
functions. They may include inflammatory or other aspects. In this review we have detected more than 
40 functions of the microbiome, which makes it a very special and vital organ. Relevant articles, and how 
these functions work, have been added to each of the functions, to provide a more scientific aspect to this 
article and restore the dignity of the microbiome, which has been forgotten for so long.
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8.	 It competes for the ecological niches and thus prevents 
the colonization of pathogens, through the secretion of 
antimicrobial peptides. 

9.	 It favors endocrine functions from the carbon cycle in the 
soil, to the fermentation of food in the intestine. 

10.	 It guarantees a supportive environment during pregnancy. 

11.	 It has specific functions in the metabolism of nutrients, 
xenobiotics and drugs.  

12.	 It impacts brain function, behavior, and anxiety, as well as 
mood, cognition, and pain regulation. 

13.	 It influences energy, glucose, and lipid homeostasis by 
controlling different metabolic pathways. 

14.	 It intervenes in the decomposition of food carcinogens. 

15.	 It is a source of folate (Vitamin B-9). 

16.	 It is involved in the formation of memory mechanisms of 
systemic immunity, such as oral tolerance. 

17.	 It is responsible for degrading organic compounds 
including food additives, bile salts and cholesterol 

18.	 It keeps the gut in a state of controlled inflammation. 

19.	 It metabolizes lipids and multiplies the ability to digest 
complex polysaccharides that would otherwise be inaccessible 
nutrients. 

20.	 It modulates intestinal motility and makes visceral 
perception possible. 

21.	 It prevents the overgrowth of opportunistic bacteria that 
are present in the gut. 

22.	 It produces thousands of metabolites, which replace many 
of the host’s functions. 

23.	 It stimulates the development of new tissue in the cecum 
and Peyer’s patches. 

24.	 It stimulates the production of natural antibodies. 

25.	 It protects against microbial invasion.

26.	 Keeps the intestinal barrier intact. 

27.	 Key mechanism for host defense. 

28.	 Maintains intestinal homeostasis. 

29.	 Metabolic contributions to Short Chain Fatty Acids, such 
as butyrate. 

30.	 Modifies micro-environmental conditions through 
changes in pH. 

31.	 Preserves the viability of stem cells. 

32.	 Prevents death from skin and mucosal diseases caused by 
opportunistic pathogens. 

33.	 Prevents the development of neoplasms. 

34.	 Produces SCFA, peroxides and bacteriocins. SCFAs 
generate neuro-immuno-endocrine regulation.  

35.	 Produces substances that inhibit or eliminate indigenous 
substances. 

36.	 Produces anti-inflammatories. 

37.	 Promotes development. 

38.	 Protect life. 

39.	 Provides digestive enzymes and substrates for enterocytes, 
preventing diseases caused by opportunistic pathogens. 

40.	 Regulates the Energy Balance. Regulates metabolic, 
endocrine and immune functions.  

41.	 Secretes small cationic antimicrobial peptides (defensins). 

42.	 Strongly interacts with the intestinal epithelial barrier 

43.	 Synthesizes and excretes vitamins K and B12, in excess.

44.	 Train and develop the main components of the innate and 
adaptive immune system, through nutrients, metabolites and 
antigens. 

Now, we will review different articles that are related to the 
exposed functions:

Collaborates with neurological functions, through the 
gut-brain axis: The most important function of the Gut-Brain 
Axis (GBA) is bidirectional communication between the central 
and enteric nervous systems, because it links the brain´s cognitive 
and emotional centers with peripheral intestinal functions [1]. 
Likewise, this link is made through the vagus nerve, the immune 
system, bacterial products and metabolites [2]. Having outlined 
that the Gut Microbiota can modulate some morbid neurological 
processes [3].

Confers resistance to inflammatory processes: Bioactive 
molecules from IM and their inflammatory actions have been 
determined at distant sites such as the brain [4]. 

Grants resistance to infections: The host is protected by IM 
through a process known as colonization resistance. This process 
is partly unknown, but there are studies in which the infected host 
demonstrates resistance to infection, in which bile acids, using 
taurine sulfonic acid, play a crucial role [5]. 

Healthy microbiota and mucus are essential compliments 
to prevent the invasion of bacteria and viruses: Research on 
intestinal mucus and healthy microbiota has changed diametrically, 
and today enormous attention is paid to both, as true shields that 
protect against invasions by bacteria and viruses [6]. 

Intervenes in the physiology of Obesity, through energy 
balance, by increasing metabolic inflammation, insulin 
resistance and dysglycemia: Cavallari JF and his group [7] state 
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that the IM has been implicated in the control of energy balance and 
extraction of nutrients from dietary sources.

The IM acquired in childhood develops immunity: It has 
been determined that the composition of IM affects health from the 
prenatal period to childhood, so if we take care of babies from then 
on, will not develop dysbiosis, with the consequent appearance of 
alterations in the immune system, in the brain development, body 
growth and lungs [8].

It allows the survival of commensal symbiotic microbes: 
The current objective to promote health is to conserve the diversity 
of IM, which will develop disease prevention and the presence of a 
stable number of comensal organism [9].

It competes for the ecological niches and thus prevents 
the colonization of pathogens, through the secretion of 
antimicrobial peptides: The defense function of IM is important 
for intestinal homeostasis, as it competes for ecological niches, while 
releasing bacteriocins and producing differences in environmental 
processes. For this function they rely on the release of SCFAs [10].

It favors endocrine functions from the carbon cycle in 
the soil, to the fermentation of food in the intestine: IM is an 
immune organ and is based on its metabolic capacity to regulate 
and produce multiple compounds, which once in the circulation 
influence distant organs. A confirmed example is what happens in 
the metabolism of carbohydrates [11].

It guarantees a supportive environment during pregnancy: 
The study by Gao U, plus his group, confirms together with the other 
previous clinical models, that maternal IM provides significant 
action on the composition on adaptive and innate elements of the 
baby´s immune system after it is born [12].

It has specific functions in the metabolism of nutrients, 
xenobiotics and drugs: IM complements the production of liver 
enzymes and is related to the metabolism of the diet. Especially 
bacteria. These metabolic pathways can be explored through omics 
methodologies, mathematical models, and enzymatic assays [13]. 

It impacts brain function, behavior, and anxiety, as well as 
mood, cognition and pain regulation: The development of IM can 
affect behavior; it generates it through the Microbiota-Brain Axis. 
The same goes for pain [14,15]. 

It influences energy, glucose, and lipid homeostasis by 
controlling different metabolic pathways: There is interaction 
between metabolic activities and the host, mediated by metabolites 
generates by bacteria, which affect the nervous, metabolic and 
immune systems. If this physiology is carefully detected, it could be 
part of specific therapeutics or appropriate diagnoses [16]. 

It intervenes in the decomposition of food carcinogens: 
Colorectal cancer being the second cause of death in the West, 
we analyze how metabolites produced by bacteria can inhibit it. 
This can be done through the fermentation of complex residues 
carried out by IM. To do this, it uses the benefits of butyrate, which 
establishes the integrity of the mucosa, suppressing inflammation 

and thus carcinogenesis, through gene expression and epigenetic 
modulation. [17]. 

It is a source of folate (Vitamin B-9): This biomolecule is 
essential in DNA synthesis, as well as in epigenetic regulation; IM 
being one of the factors of its production. Lactobacillus reuteri is 
present in this generation [18]. 

It is involved in the formation of memory mechanisms 
of systemic immunity, such as oral tolerance: IM is a priority 
in the formation and functioning of the host´s immune system, 
which maintains the symbiotic relationships, which translates 
health in human being. However, when this relationship is violated 
either through inadequate diets, the use of antibiotics or other 
medications that damage the microbiome that lacks resilience, 
dysbiosis appears and consequently the disease [19]. 

It is responsible for degrading organic compounds 
including food additives, bile salts and cholesterol: The 
incidence of IM in the metabolism of cholesterol and bile acids 
has been determined. When IM alterations occur, bile acids and 
cholesterol itself are affected. Being a real head break to understand 
the various bacterial functions, in this very difficult process [20].

It keeps the gut in a state of controlled inflammation: 
Inflammatory Bowel Disease and gut inflammation are associated 
with intestinal dysbiosis. Evidenced by alterations in the intestinal 
barrier and metabolites [21]. 

It metabolizes lipids and multiplies the ability to digest 
complex polysaccharides that would otherwise be inaccessible 
nutrients: Humanity has definitely stimulated an obesogenic 
environment, with overeating and lack of physical movement. 
Are there other factors such as IM, which affect your immune 
and intestinal barrier and through metabolic regulation and food 
digestion [22]. 

It modulates intestinal motility and makes visceral 
perception possible: Through the analysis of chronic constipation, 
the effect of IM on colonic movement has been studied. Even though 
it is not completely known how affect it. Has been considered that 
microbial metabolites intervene in the process through the immune 
function, the Central Nervous System, the hormonal environment 
and intestinal secretion [23].

It prevents the overgrowth of opportunistic bacteria that 
are present in the gut: Protection against pathogen colonization 
and growth can disrupt the healthy bacterial community. For this 
reason, IM has developed competitive metabolic interactions, 
immune responses and location of intestinal niches, to minimize 
the strategies that pathogens have generated to escape the actions 
of commensals [24]. 

It produces thousands of metabolites, which replace 
many of the host’s functions: Not only are the nearly 100 trillion 
bacteria, also include fungi, viruses and protozoa; they encode 
more than 3 million genes, producing thousands of metabolites, 
overriding numerous host functions [25]. 
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It stimulates the development of new tissue in the cecum 
and Peyer’s patches: The gastrointestinal system has an important 
role in regulating immune homeostasis: It does so through the 
intestinal epithelial barrier, which is no static, and interacts with 
the cell of the immune system and IM, generating specific immune 
response to antigens, stabilizing tolerance and effector immune 
functions [26].

It stimulates the production of natural antibodies: Defined 
as germline-encoded immunoglobulins that are localized to people 
without prior antigenic experience: natural antibodies. These bind 
to exogenous components-may be bacteria. Having determined 
that they can act as first-line immunological components, against 
infections, apoptotic and necrotic cells [27].

It protects against microbial invasion: The immune system 
directs the maintenance of the host-microorganism symbiosis. 
Considering that the imbalances in the interactions impact on 
multiple immune-mediated diseases. They also affect nutritional 
responses, metabolism, circadian rhythm and immunity [28]. 

Keeps the intestinal barrier intact: Currently, it is confirmed 
that there is a leaky gut. Which derives fundamentally from 
the inflammatory process, coinciding with systemic disease, in 
metabolic alterations. Suggesting techniques to measure said 
permeability, consisting of independent bacterial culture and 
computational methodologies [29]. 

Key mechanism for host defense: IM has a series 
of mechanisms that generate protection from pathogenic 
microorganism. This defense is carried out through activation of 
the inflammasome, the secretion of antimicrobial peptides and IL-
22, IL-17 and IL-10 presence [30]. 

Maintains intestinal homeostasis: IM translates balance 
of the immune system, through the elimination of pathogenic 
microorganism. At the same time, it generates self-tolerance, so 
that there is no self-immunity, and thus regulates immunological 
homeostasis [31].

Metabolic contributions to short chain fatty acids, such as 
butyrate: SCFA generated by bacterial fermentation of dietary fiber 
are mediators of the beneficial actions produced by IM. These acids 
also modulate host health, utilizing glucose homeostasis, intestinal 
barrier, appetite regulation, immune modulation, and obesity [32]. 

Modifies micro-environmental conditions through changes 
in pH: Microorganism alter the environment by takin resources 
and producing metabolites, altering their own development, such 
as that of pathogenic organisms. These facts translate changes 
in environmental pH, which in extreme cases kill bacteria and 
subsequently stabilize them [33].

Preserves the viability of stem cells: More frequently, 
the positive incidence of IM on intestinal epithelial stem cells is 
observed. It does this through its actions in ecological niches and 
possibly in cells themselves. Determining nutrient absorption, 
endocrine signaling, immune response, energy homeostasis and 
systemic health [34]. 

Prevents death from skin and mucosal diseases caused by 
opportunistic pathogens: The gut and the skin are very active 
in the immune system and at the same time are exposed to the 
outside environment. Both have diverse microbiota to maintain 
homeostasis, and adequate composition of microorganisms, strong 
epithelial barriers, and complex regulatory mechanisms that 
govern interactions. With these unique mechanism they interact 
with commensal population and host repair [35]. 

Prevents the development of neoplasms: The function of 
protection against pathogens is given by immune system, in which 
the IM has important actions. The microbiome is outstanding in 
mitigating cancer risk [36].

Produces SCFA, peroxides and bacteriocins. SCFAs generate 
neuro-immuno-endocrine regulation: The evidence support 
the functions that IM has. SCFAs play an interesting role in neuro-
immuno-endocrine regulation. It is important that in the near 
future these acids may be used as therapeutics in the regulation of 
the indicated function [37]. 

Produces substances that inhibit or eliminate indigenous 
substances: Interest has arisen in analyzing IM in relation to the 
pathogenesis of SUD substances, having detected that through 
metabolomic, immunological and neurological mechanism [38,39]. 

Produces anti-inflammatories: Bacterial byproducts of 
metabolic processes, including some SCFAs, inhibit inflammatory 
action; that is, they are considered anti-inflammatory [40]. 

Promotes development: Characteristics of the gut microbiota 
can affect the development of brain, lungs, immune system as body 
growth [41]. 

Protect life: The characteristics of microbiota-immunity 
crosstalk have significant roles in health and thus, usually maintain 
life. While imbalance in the interactions of this binomial contribute 
to numerous immune-mediated disorders [42].

Provides digestive enzymes and substrates for enterocytes, 
preventing diseases caused by opportunistic pathogens: 
Symbiotic microorganisms provide immune homeostasis, 
protection against pathogen colonization, and immune responses, 
and are mediated by a variety of mechanism, including direct 
killing, competition for limited nutrients, and enhancement of 
immune response [43].  

Regulates the energy balance. regulates metabolic, 
endocrine and immune functions: The Microb is an organ that 
could contribute to global malnutrition, since its action in regulating 
energy balance is significant [44].

Secretes small cationic antimicrobial peptides (defensins): 
Enteric endogenous peptides are essential in defense. They shape 
the IM and help maintain intestinal homeostasis, contributing to 
innate immunity [45]. 

Strongly interacts with the intestinal epithelial barrier: 
The host and the IM have mutual interactions that translate health 
and help in the provision of nutrients. As a first-line response, 
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and communicate with commensal bacteria, in order to shape the 
function and composition of the bacterial community [46].

Synthesizes and excretes vitamins K and B12, in excess: 
Micronutrients with a physiological impact on various biological 
responses, including host immunity. The human being obtains 
Vitamin B from IM, and when there are deficiencies of it, translates 
into immunological alterations [47].

Train and develop the main components of the innate and 
adaptive immune system, through nutrients, metabolites and 
antigens: This is due because the immune system is localized to the 
gut, there is a strong interaction between the intestinal epithelial 
layer, the local mucosal immune system and IM.

Conclusion
Undoubtedly, new functions of IM will continue to appear and 

this will bring researchers closer to developing new and more 
efficient specific therapies, as well as better knowledge, which will 
facilitate medical action.

Conflicts of Interest 
The authors declare that do not have affiliation or participation 

in organizations with financial interests. 

Ethical Approval 
This report does not contain any study of human or animal 

snnubjects carried out by the authors.

Informed Consent 
The authors obtained informed written consent from the 

patients, in order to develop this article.

References
1.	 Carabotti M, Scirocco A, Maselli MA, Severi C (2015) The gut-brain axis: 

Interactions between enteric microbiota, central and enteric nervous 
systems. Ann Gastroenterol 28(2): 203-209.

2.	 Rutsch A, Kantsjö B, Ronchi F (2020) The gut-brain axis: How microbiota 
and host inflammasome influence brain Physiology and pathology. Front 
Immunol 11: 604179.

3.	 Maiuolo J, Gliozzi M, Musolino V, Carresi C, Scarano F, et al. (2021) The 
contribution of gut microbiota-brain axis in the development of brain 
disorders. Front Neurosci 15: 616883.

4.	 Blander JM, Longman RS, Iliev ID, Sonnenberg GF, Artis D (2017) 
Regulation of inflammation by microbiota interactions with the host. 
Nat Immunol 18(8): 851-860.

5.	 Stacy A, Andrade-Oliveira V, McCulloch JA, Hild B, Oh JH, et al. (2021) 
Infection trains the host for microbiota-enhanced resistance to 
pathogens. Cell 184(3): 615-627.e17. 

6.	 Paone P, Cani PD (2020) Mucus barrier, mucins and gut microbiota: The 
expected slimy partners? Gut 69(12): 2232-2243.

7.	 Cavallari JF, Schertzer JD (2017) Intestinal microbiota contributes 
to energy balance, metabolic inflammation, and insulin resistance in 
obesity. J Obes Metab Syndr 26(3): 161-171.

8.	 Ronan V, Yeasin R, Claud EC (2021) Childhood development and 
the microbiome: The intestinal microbiota in maintenance of 
health and development of disease during childhood development. 
Gastroenterology 160(2): 495-506.

9.	 Li M, Wang B, Zhang M, Zhao L (2008) Symbiotic gut microbes modulate 
human metabolic phenotypes. PNAS 105(6): 2117-2122. 

10.	Iacob S, Iacob DG, Luminos LM (2018) Intestinal microbiota as a host 
defense mechanism to infectious threats. Front Microbiol 9: 3328.

11.	Clarke G, Stilling RM, Kennedy PJ, Stanton C, Cryan JF, et al. (2014) 
Minireview: Gut microbiota: The neglected endocrine organ. Mol 
Endocrinol 28(8): 1221-1238.

12.	Gao Y, O´Hely M, Quinn TP, Ponsonby AL, Harrison LC (2022) Maternal 
gut microbiota during pregnancy and the composition of immune cells 
in infancy. Front Immunol 13: 986340.

13.	Rowland I, Gibson G, Heinken A, Scott K, Swan J, et al. (2018) Gut 
microbiota functions: Metabolism of nutrients and other food 
components. Eur J Nutr 57(1): 1-24.

14.	Socała K, Doboszewska U, Szopa A, Serefko A, Wodarczyk M, et al. 
(2021) The role of microbiota-gut-brain axis in neuropsychiatric and 
neurological disorders. Pharmacol Res 172: 105840.

15.	Morreale C, Bresesti I, Bosi A, Baj A, Giaroni C, et al. (2022) Microbiota 
and pain: Save your gut feeling. Cells 11(6): 971.

16.	Cox TO, Lundgren P, Nath K (2022) Metabolic control by the microbiome. 
Genome Med 14(1): 80.

17.	O’Keefe SJ (2016) Diet, microorganisms and their metabolites and colon 
cancer. Nat Rev Gastroenterol Hepatol 13(12): 691-706. 

18.	Engevik K, Spinler JK, Devaraj S, Crawford SE, Estes MK, et al. (2019) 
Microbial metabolic capacity for intestinal folate production and 
modulation of host folate receptors. Front Microbiol 10: 2305.

19.	Belkaid Y, Hand TW (2014) Role of the microbiota in immunity and 
inflammation. Cell 157(1): 121-141. 

20.	Kriaa A, Bourgin M, Potiron A, Mkaouar H, Jablaoui A, et al. (2019) 
Microbial impact on cholesterol and bile acid metabolism: Current 
status and future prospects. J Lipid Res 60(2): 323-332.

21.	Lobionda S, Sittipo P, Kwon HY, Lee YK (2019) The role of gut microbiota 
in intestinal inflammation with respect to diet and extrinsic stressors. 
Microorganisms 7(8): 271. 

22.	Stephens RW, Arhire L, Covasa M (2018) Gut microbiota: From 
microorganisms to metabolic organ influencing obesity. Obesity 26(5): 
801-809.

23.	Pan R, Wang L, Xu X, Chen Y, Wang H, et al. (2022) Crosstalk between the 
gut microbiome and colonic motility in chronic constipation: Potential 
mechanisms and microbiota modulation. Nutrients 14(18): 3704. 

24.	Kamada N, Chen GY, Inohara N, Núñez G (2013) Control of pathogens 
and pathobionts by the gut microbiota. Nat Immunol 14(7): 685-690.

25.	Valdes AM, Walter J, Segal E, Spector TD (2018) Role of the gut microbiota 
in nutrition and health. BMJ 361: K2179.

26.	Takiishi T, Fenero CIM, Câmara NOS (2017) Intestinal barrier and gut 
microbiota: Shaping our immune responses throughout life. Tissue 
Barriers 5(4): e1373208. 

27.	Zheng D, Liwinski T, Elinav E (2020) Interaction between microbiota and 
immunity in health and disease. Cell Res 30(6): 492-506.

28.	Murall CL, Abbate JL, Touzel P, Allen-Vercoe E, Alizon S, et al. (2017) 
Invasions of host-associated microbiome networks. Advances in 
Ecological Research 57: 201-281. 

29.	Chakaroun RM, Massier L, Kovacks P (2020) Gut microbiome, intestinal 
permeability, and tissue bacteria in metabolic disease: Perpetrators or 
bystanders? Nutrients 12(4): 1082.

30.	Cheng HY, Ning MX, Chen DK, Ma WT (2019) Interactions between the 
gut microbiota and the host innate immune Response against pathogens. 
Front Immunol 10: 607.

https://pubmed.ncbi.nlm.nih.gov/25830558/
https://pubmed.ncbi.nlm.nih.gov/25830558/
https://pubmed.ncbi.nlm.nih.gov/25830558/
https://pubmed.ncbi.nlm.nih.gov/33362788/
https://pubmed.ncbi.nlm.nih.gov/33362788/
https://pubmed.ncbi.nlm.nih.gov/33362788/
https://pubmed.ncbi.nlm.nih.gov/33833660/
https://pubmed.ncbi.nlm.nih.gov/33833660/
https://pubmed.ncbi.nlm.nih.gov/33833660/
https://pubmed.ncbi.nlm.nih.gov/28722709/
https://pubmed.ncbi.nlm.nih.gov/28722709/
https://pubmed.ncbi.nlm.nih.gov/28722709/
https://pubmed.ncbi.nlm.nih.gov/33453153/
https://pubmed.ncbi.nlm.nih.gov/33453153/
https://pubmed.ncbi.nlm.nih.gov/33453153/
https://pubmed.ncbi.nlm.nih.gov/32917747/
https://pubmed.ncbi.nlm.nih.gov/32917747/
https://pubmed.ncbi.nlm.nih.gov/31089513/
https://pubmed.ncbi.nlm.nih.gov/31089513/
https://pubmed.ncbi.nlm.nih.gov/31089513/
https://pubmed.ncbi.nlm.nih.gov/33307032/
https://pubmed.ncbi.nlm.nih.gov/33307032/
https://pubmed.ncbi.nlm.nih.gov/33307032/
https://pubmed.ncbi.nlm.nih.gov/33307032/
https://www.pnas.org/doi/10.1073/pnas.0712038105
https://www.pnas.org/doi/10.1073/pnas.0712038105
https://pubmed.ncbi.nlm.nih.gov/30761120/
https://pubmed.ncbi.nlm.nih.gov/30761120/
https://pubmed.ncbi.nlm.nih.gov/24892638/
https://pubmed.ncbi.nlm.nih.gov/24892638/
https://pubmed.ncbi.nlm.nih.gov/24892638/
https://pubmed.ncbi.nlm.nih.gov/36211431/
https://pubmed.ncbi.nlm.nih.gov/36211431/
https://pubmed.ncbi.nlm.nih.gov/36211431/
https://pubmed.ncbi.nlm.nih.gov/28393285/
https://pubmed.ncbi.nlm.nih.gov/28393285/
https://pubmed.ncbi.nlm.nih.gov/28393285/
https://pubmed.ncbi.nlm.nih.gov/34450312/
https://pubmed.ncbi.nlm.nih.gov/34450312/
https://pubmed.ncbi.nlm.nih.gov/34450312/
https://pubmed.ncbi.nlm.nih.gov/35326422/
https://pubmed.ncbi.nlm.nih.gov/35326422/
https://pubmed.ncbi.nlm.nih.gov/35906678/
https://pubmed.ncbi.nlm.nih.gov/35906678/
https://pubmed.ncbi.nlm.nih.gov/27848961/
https://pubmed.ncbi.nlm.nih.gov/27848961/
https://pubmed.ncbi.nlm.nih.gov/31649646/
https://pubmed.ncbi.nlm.nih.gov/31649646/
https://pubmed.ncbi.nlm.nih.gov/31649646/
https://pubmed.ncbi.nlm.nih.gov/24679531/
https://pubmed.ncbi.nlm.nih.gov/24679531/
https://pubmed.ncbi.nlm.nih.gov/30487175/
https://pubmed.ncbi.nlm.nih.gov/30487175/
https://pubmed.ncbi.nlm.nih.gov/30487175/
https://pubmed.ncbi.nlm.nih.gov/31430948/
https://pubmed.ncbi.nlm.nih.gov/31430948/
https://pubmed.ncbi.nlm.nih.gov/31430948/
https://pubmed.ncbi.nlm.nih.gov/29687647/
https://pubmed.ncbi.nlm.nih.gov/29687647/
https://pubmed.ncbi.nlm.nih.gov/29687647/
https://pubmed.ncbi.nlm.nih.gov/36145079/
https://pubmed.ncbi.nlm.nih.gov/36145079/
https://pubmed.ncbi.nlm.nih.gov/36145079/
https://pubmed.ncbi.nlm.nih.gov/23778796/
https://pubmed.ncbi.nlm.nih.gov/23778796/
https://pubmed.ncbi.nlm.nih.gov/29899036/
https://pubmed.ncbi.nlm.nih.gov/29899036/
https://pubmed.ncbi.nlm.nih.gov/28956703/
https://pubmed.ncbi.nlm.nih.gov/28956703/
https://pubmed.ncbi.nlm.nih.gov/28956703/
https://pubmed.ncbi.nlm.nih.gov/32433595/
https://pubmed.ncbi.nlm.nih.gov/32433595/
https://www.sciencedirect.com/science/article/abs/pii/S0065250416300605
https://www.sciencedirect.com/science/article/abs/pii/S0065250416300605
https://www.sciencedirect.com/science/article/abs/pii/S0065250416300605
https://pubmed.ncbi.nlm.nih.gov/32295104/
https://pubmed.ncbi.nlm.nih.gov/32295104/
https://pubmed.ncbi.nlm.nih.gov/32295104/
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00607/full
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00607/full
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00607/full


636

Gastro Med Res Copyright © Álvaro Zamudio Tiburcio

GMR.000658.7(2).2022

31.	Wu HJ, Wu E (2012) The role of gut microbiota in immune homeostasis 
and Autoimmunity. Gut Microbes 3(1): 4-14. 

32.	Chambers ES, Preston T, Frost G, Morrison DJ (2018) Role of gut 
microbiota-generated short-chain fatty acids in metabolic and 
cardiovascular health. Curr Nutr Rep 7(4): 198-206. 

33.	Ratzke C, Gore J (2018) Modifying and reacting to the environmental pH 
can drive bacterial interactions. PLoS Biol 16(3): e2004248. 

34.	Peck BCE, Shanahan MT, Singh AP, Sethupathy P (2017) Gut microbial 
influences on the mammalian intestinal stem cell niche. Stem Cells Int 
2017: 5604727.

35.	Coates M, Lee MJ, Norton D, MacLeod AS (2019) The skin and intestinal 
microbiota and their specific innate immune systems. Front Immunol 
10: 2950. 

36.	Mamgain G, Patra P, Naithani M, Nath UK (2021) The role of microbiota 
in the development of cancer tumour cells and lymphoma of B and T 
Cells. Cureus 13(10): e19047. 

37.	Silva YP, Bernardi A, Frozza RF (2020) The role of short-chain fatty acids 
from gut microbiota in gut-brain communication. Front Endocrinol 
11:25.

38.	Cerk K, Aguilera-Gómez M (2022) Microbiota analysis for risk 
assessment: Evaluation of hazardous dietary substances and its 
potential role on the gut microbiome variability and dysbiosis.

39.	Russel JT, Zhou Y, Weinstock GM, Bubier JA (2021) The gut microbiome 
and substances use disorder. Front Neurosci 15: 725500.

40.	Al Bander Z, Nitert MD, Mousa A, Naderpoor N (2020) The gut microbiota 
and inflammation: An overview. Int J Environ Res Public Health 17(20): 
7618.

41.	Ronan V, Yeasin R, Claud EC (2021) Childhood development and 
the microbiome-the intestinal microbiota in maintenance of 
health and development of disease during childhood development. 
Gastroenterology 160(2): 495-506. 

42.	Zheng D, Liwinski T, Elinav E (2020) Interaction between microbiota and 
immunity in health and disease. Cell Res 30(6): 492-506.

43.	Pickard JM, Zeng MY, Caruso R, Núñez G (2017) Gut microbiota: Role in 
pathogen colonization, immune responses, and inflammatory disease. 
Immunol Rev 279(1): 70-89.

44.	Fluitman KS, De Clercq NC, Keijser JF, Visser M, Nieuwdorp M, et al. 
(2017) The intestinal microbiota, energy balance, and malnutrition: 
Emphasis on the role of short-chain fatty acids. Expert Rev Endocrinol 
Metab 12(3): 215-226. 

45.	Muniz LR, Knosp C, Yeretssian G (2012) Intestinal antimicrobial peptides 
during homeostasis, infection and disease. Front Immunol 3: 310.

46.	Kaur H, Azmal Ali S, Yan F (2022) Interactions between the gut 
microbiota-derived functional factors and intestinal epithelial cells 
- implication in the microbiota-host mutualism. Front Immunol 13: 
1006081. 

47.	Yoshii K, Hosomi K, Sawane K, Kunisawa J (2019) Metabolism of dietary 
and microbial Vitamin B family in the regulation of host immunity. Front 
Nutr 6: 48. 

48.	Wiertsema SP, Van Bergernhenegouwen J, Garsse J, Knippels MJ (2021) 
The interplay between the gut microbiome and immune system in the 
context of infectious diseases throughout life and the role of nutrition in 
optimizing treatment strategies. Nutrients 13(3): 886.

https://pubmed.ncbi.nlm.nih.gov/22356853/
https://pubmed.ncbi.nlm.nih.gov/22356853/
https://pubmed.ncbi.nlm.nih.gov/30264354/
https://pubmed.ncbi.nlm.nih.gov/30264354/
https://pubmed.ncbi.nlm.nih.gov/30264354/
https://pubmed.ncbi.nlm.nih.gov/29538378/
https://pubmed.ncbi.nlm.nih.gov/29538378/
https://pubmed.ncbi.nlm.nih.gov/28904533/
https://pubmed.ncbi.nlm.nih.gov/28904533/
https://pubmed.ncbi.nlm.nih.gov/28904533/
https://www.frontiersin.org/articles/10.3389/fimmu.2019.02950/full
https://www.frontiersin.org/articles/10.3389/fimmu.2019.02950/full
https://www.frontiersin.org/articles/10.3389/fimmu.2019.02950/full
https://pubmed.ncbi.nlm.nih.gov/34853760/
https://pubmed.ncbi.nlm.nih.gov/34853760/
https://pubmed.ncbi.nlm.nih.gov/34853760/
https://pubmed.ncbi.nlm.nih.gov/32082260/
https://pubmed.ncbi.nlm.nih.gov/32082260/
https://pubmed.ncbi.nlm.nih.gov/32082260/
https://www.efsa.europa.eu/en/efsajournal/pub/e200404
https://www.efsa.europa.eu/en/efsajournal/pub/e200404
https://www.efsa.europa.eu/en/efsajournal/pub/e200404
https://pubmed.ncbi.nlm.nih.gov/34531718/
https://pubmed.ncbi.nlm.nih.gov/34531718/
https://pubmed.ncbi.nlm.nih.gov/33086688/
https://pubmed.ncbi.nlm.nih.gov/33086688/
https://pubmed.ncbi.nlm.nih.gov/33086688/
https://pubmed.ncbi.nlm.nih.gov/33307032/
https://pubmed.ncbi.nlm.nih.gov/33307032/
https://pubmed.ncbi.nlm.nih.gov/33307032/
https://pubmed.ncbi.nlm.nih.gov/33307032/
https://pubmed.ncbi.nlm.nih.gov/32433595/
https://pubmed.ncbi.nlm.nih.gov/32433595/
https://pubmed.ncbi.nlm.nih.gov/28856738/
https://pubmed.ncbi.nlm.nih.gov/28856738/
https://pubmed.ncbi.nlm.nih.gov/28856738/
https://pubmed.ncbi.nlm.nih.gov/30063458/
https://pubmed.ncbi.nlm.nih.gov/30063458/
https://pubmed.ncbi.nlm.nih.gov/30063458/
https://pubmed.ncbi.nlm.nih.gov/30063458/
https://pubmed.ncbi.nlm.nih.gov/23087688/
https://pubmed.ncbi.nlm.nih.gov/23087688/
https://pubmed.ncbi.nlm.nih.gov/36159834/
https://pubmed.ncbi.nlm.nih.gov/36159834/
https://pubmed.ncbi.nlm.nih.gov/36159834/
https://pubmed.ncbi.nlm.nih.gov/36159834/
https://pubmed.ncbi.nlm.nih.gov/31058161/
https://pubmed.ncbi.nlm.nih.gov/31058161/
https://pubmed.ncbi.nlm.nih.gov/31058161/
https://pubmed.ncbi.nlm.nih.gov/33803407/
https://pubmed.ncbi.nlm.nih.gov/33803407/
https://pubmed.ncbi.nlm.nih.gov/33803407/
https://pubmed.ncbi.nlm.nih.gov/33803407/

