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 WHAT IS THE HUMAN MICROBIOTA AND THE MICROBIOME?  
 
Microbes live in and on us, mostly in a mutually beneficial relationship, and it has been estimated that close to 95% of these microbes 
are found in our gut, especially the large intestine. Our stomach and small intestine are more sparsely colonized. There are trillions of 
bacteria that until this century we knew very little about. With the technological advances in microbiology and gene sequencing, we are 

starting to better understand the functions of these microbes and the metabolites they produce. Following these interesting discoveries, 
the terms microbiota and microbiome have started to be used widely. 
 
The microbiota refers to the community of microorganisms, including bacteria, fungi, viruses and yeasts, present in a defined environment 
and residing on or within human tissues such as the skin, lung, oral mucosa, and the urogenital and gastrointestinal tracts. 

The microbiome represents the microbiota (and its genes) living in a given environment; it can be seen as a “living ecosystem”. 

WHY IS THE MICROBIOTA SO IMPORTANT?  
 
The impact of the microbiota on human health is far-reaching, from benefits to our digestive and immune system, to playing a key role 
influencing the interactions between our nervous system and the rest of the body. The microbiome represents a crucial interface between 
the environment we live in, the food we eat and our overall health.  

 

WHEN IS THE MICROBIOTA ESTABLISHED AND HOW DOES IT CHANGE THROUGHOUT 
LIFE? 
 
Immediately after birth, the gut of newborns starts to be colonized by microbes from contact with Mom’s stool, vagina, skin, breast milk 
and environment, which initially develops into a relatively simple community or ecosystem dominated by Bifidobacteria. The complexity 
of this community increases and evolves during the first 2 years of life before it is considered to be an established “adult type” of 
microbiota which is dominated by Firmicutes and Bacteroidetes. Even then the composition might regularly change based on our life 
experiences (diet changes, traveling, stress, smoking...) the microbiota overall is relatively stable. This might change at older age, when 
the diversity of the microbes present was noticed to decrease.  

 

MAIN FACTORS THAT INFLUENCE OUR MICROBIOTA COMPOSITION 
 
Many factors can affect the initial microbiota establishment as well as the composition and diversity later in life: 
 

Factors affecting microbiota in early life: 

− Full term or preterm delivery, 
− Vaginal or C-section delivery, 
− Breastfeeding or formula feeding, 
− Having pets. 

Factors affecting microbiota later in life: 

− Type of diet, 
− Eating fermented foods, 
− Consuming probiotics and prebiotics, 
− Using medications such as antibiotics and proton pump inhibitors, 
− Stress, 
− Smoking and alcohol consumption, 
− Physical activity, 
− Living in rural or urban areas, 
− Time spent indoors or outdoors. 
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MAIN BENEFICIAL ROLES OF THE MICROBIOTA IN HUMAN HEALTH 
 
Our microbiota plays a myriad of key roles including: 

− Digestion of food compounds that cannot be digested by our body (e.g., fibers), 
− Production of essential nutrients such as vitamins,  

− Synthesis of essential molecules such as short-chain fatty acids which have anti-inflammatory and gut barrier protection effects. 
− Improvement in the bioavailability of non-essential nutrients such as polyphenols, 
− Potential contribution to the homeostasis of host’s amino acids, 
− Elimination of toxic compounds, 
− Protection from pathogens by producing antimicrobial molecules and competing for space and resources, 
− Enhancement of the mucosal barrier in the digestive tract, 
− Maintenance of normal intestinal transit time flow of food and material in the gut and overall digestive health, 
− Maturation of immune system and cognitive development in early life, 
− Modulation of immune responses in the gut and throughout the body.  
− Production of hormones and neurotransmitters which are thought to have an impact on mood or appetite.  

 

HOW PROBIOTICS IMPACT THE MICROBIOME AND HUMAN HEALTH?  
 
The mechanisms of action of probiotics are complex and very often strain specific. Probiotic benefits are often a result of the interaction 
of the probiotic microbes with the resident microbiota and the host. These interactions can be metabolic, microbiological, physiological, 

endocrinological, neurological or immunological in nature, with different combinations thereof. Although scientists find it difficult to 
exactly define what a healthy microbiome is, studies show that certain probiotic microbes can help promote resilience and help normalize 
a gut microbiota that was disturbed by antibiotics or other stressors. In doing so, these microbes can improve health. 

 
Examples of some of the mechanisms by which probiotics can influence the gut microbiome include: 

− Cross feeding interactions where metabolic products from microorganisms can serve as food for others, 
− Changes in the gastrointestinal microenvironment (e.g., pH lowering), creating a more acidic ecosystem, less favorable to 

pathogenic (bad) microbes, 
− Competition with undesired microbes for nutrients and binding sites, 
− Production of strain-specific antimicrobial compounds, such as bacteriocins,  
− Reintroduce specific bacteria associated with health benefits, 
− Reduce harmful microbial metabolites, 
− Uptake and breakdown of carbohydrates, 
− Production and/or release of vitamins (e.g., Vitamin B and Vitamin K), antioxidants, polyphenols, and conjugated linoleic acids, 

− Development of the immune system during early life, 
− Support of normal healthy immunity during life, 
− Maintenance of gut barrier function, 
− Molecular signaling to other parts of our body by activation of receptors on the neurons that populate our digestive tract 
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WHAT IS THE FUTURE FOR PROBIOTICS AND THE MICROBIOME?  
 
Further understanding of the role of the human microbiome represents an opportunity to improve human health. It is plausible that in 
the future, we will use specific probiotics that are tailored to change specific body functions, providing specific health benefits.  
 

The next-generation probiotics should be selected for their ability to complement microbiome deficiencies or disturbances. In the future, 
we can conceive that each of us will also be able to tailor the use of specific microbes or specific probiotics to improve their personal 
microbiome and health needs; this could help address risk factors for different disorders at the earliest possible moment and potentially 
reduce the risk to develop a particular disease or halt its progression. For example, the discovery of key microbes and gut microbiota-
derived metabolic end products such as conjugated linoleic acids, neuro-mediators, hormones, bacteriocins, polyphenols, iron scavengers, 
vitamins, trimethylamine, short chain fatty acids, exopolysaccharides, lipoteichoic acids, and antioxidants will facilitate the design of this 
new generation of probiotics. More widespread use of gut microbiota profiling will make it easier to identify the individuals most likely to 
benefit from such probiotics. 
 

ADDITIONAL REFERENCES:  
 

Derrien, M., Veiga, P. Rethinking Diet to Aid Human–Microbe Symbiosis. Trends in Microbiology, February 2017, Vol. 25, No. 2. 
http://dx.doi.org/10.1016/j.tim.2016.09.011 
 
Wilkinson, J.E., Franzosa, E.A., Everett, C. et al. A framework for microbiome science in public health. Nat Med 27, 766–774 (2021). 
https://doi.org/10.1038/s41591-021-01258-0 
 
Cunningham, M. et al. Shaping the Future of Probiotics and Prebiotics. Review Trends Microbiol. 2021 Feb 4;S0966-842X(21)00005-6. 
doi: 10.1016/j.tim.2021.01.003. 
 
Audrey Rivière, Marija Selak, David Lantin, Frédéric Leroy and LucDeVuyst. Bifidobacteria and Butyrate-Producing Colon Bacteria: 
Importance and Strategies for Their Stimulation in the Human Gut. Frontiers in Microbiology. 2016; 7, 979. 
https://doi.org/10.3389/fmicb.2016.00979 

Rook GAW, Brunet LR. Microbes, Immunoregulation and the Gut. Gut 2005;54:317-320. DOI: 10.1136/gut.2004.053785 

Bloomfield SF, Rook GA, Scott EA, Shanahan F, Stanwell-Smith R, Turner P. Time to abandon the hygiene hypothesis: new perspectives 
on allergic disease, the human microbiome, infectious disease prevention and the role of targeted hygiene. Perspect Public Health. 
2016;136(4):213–224. doi: 10.1177/1757913916650225 

Martin, R. et al. Early-Life Events, Including Mode of Delivery and Type of Feeding, Siblings and Gender, Shape the Developing Gut 
Microbiota. PLoS One 11, e0158498 (2016). https://doi.org/10.1371/journal.pone.0158498 

Kato, K. et al. Age-Related Changes in the Composition of Gut Bifidobacterium Species. Curr. Microbiol. 2017;74, 987–995. 
DOI: 10.1007/s00284-017-1272-4 
Kleerebezem, M., Binda, S., Bron, P.A., Gross, G., Hill, C., van Hylckama Vlieg, J.E.T., Lebeer, S., Satokari, R. & Ouwehand, A.C. 
Understanding mode of action can drive the translational pipeline towards more reliable health benefits for probiotics. Current Opinion 
in Biotechnology 56, 55-60 (2019). https://doi.org/10.1016/j.copbio.2018.09.007 
 
Milani, C. et al. The First Microbial Colonizers of the Human Gut: Composition, Activities, and Health Implications of the Infant Gut 
Microbiota. Microbiol. Mol. Biol. 2017; Rev. 81. doi: 10.1128/MMBR.00036-17 

Yamada, C. et al. Molecular Insight into Evolution of Symbiosis between Breast-Fed Infants and a Member of the Human Gut 
Microbiome Bifidobacterium longum. Cell Chem. Biol. 2017; 24, 515–524. DOI: 10.1016/j.chembiol.2017.03.012 

 
 

© 2021 International Probiotics Association 
All rights reserved. Any unauthorized copying, alteration, distribution, transmission, display, or other use of this material is prohibited. 

 

http://dx.doi.org/10.1016/j.tim.2016.09.011
https://doi.org/10.1038/s41591-021-01258-0
doi:%2010.1016/j.tim.2021.01.003
https://doi.org/10.3389/fmicb.2016.00979
https://doi.org/10.1136/gut.2004.053785
doi:%2010.1177/1757913916650225
https://doi.org/10.1371/journal.pone.0158498
https://doi.org/10.1371/journal.pone.0158498
https://doi.org/10.1007/s00284-017-1272-4
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=20&term=Kleerebezem+M&cauthor_id=30296737
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=20&term=Binda+S&cauthor_id=30296737
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=20&term=Bron+PA&cauthor_id=30296737
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=20&term=Gross+G&cauthor_id=30296737
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=20&term=Hill+C&cauthor_id=30296737
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=20&term=van+Hylckama+Vlieg+JE&cauthor_id=30296737
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=20&term=Lebeer+S&cauthor_id=30296737
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=20&term=Satokari+R&cauthor_id=30296737
https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=20&term=Ouwehand+AC&cauthor_id=30296737
https://doi.org/10.1016/j.copbio.2018.09.007
https://doi.org/10.1016/j.copbio.2018.09.007
https://dx.doi.org/10.1128%2FMMBR.00036-17
https://doi.org/10.1016/j.chembiol.2017.03.012


 

 

 
 

 
 

 

 
 

The Global Voice of 
Probiotics®

 
 
 
 

 

 

Probiotics are  unique  food  and  dietary  supplement  ingredients. The 

World Health Organization defines these beneficial bacteria as  “live 

microorganisms which, when administered in adequate amounts, confer 

a health benefit to the host.” As live microorganisms, probiotics require 

special handling and other considerations to ensure the safety, quality, 

and efficacy of finished products. 
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