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Commentary

DESCRIPTION

The human microbiome refers to the vast collection of microorganisms,
including bacteria, viruses, fungi and other microbes, that reside in and
on our bodies. These microorganisms play a major role in various
physiological processes such as digestion, immune function, and the
maintenance of skin integrity. Recent research has highlighted the
profound impact of environmental factors on the composition of the
microbiome and consequently, on human health. Factors such as diet,
antibiotics, pollution, hygiene and lifestyle choices have been shown to
influence microbiome diversity and stability, which in turn can affect an

individual's susceptibility to diseases and overall health outcomes.

Diet plays a crucial role in shaping the human microbiome, influencing gut
health and immune function. Fiber-rich foods, fruits, vegetables, and
fermented foods support beneficial microbial diversity, improving gut
health. In contrast, diets high in processed foods, sugars, and unhealthy
fats disrupt this balance, leading to dysbiosis, which is linked to chronic
conditions like obesity, diabetes, and Inflammatory Bowel Disease (IBD).
A high-fiber diet promotes beneficial bacteria such as Bifidobacteria and
Lactobacillus, while diets high in animal fats can increase harmful
bacteria like Bilophila. Fiber-fermenting bacteria produce Short-Chain
Fatty Acids (SCFAs), which protect the gut and reduce inflammation.
Antibiotics are essential for treating infections, but their overuse can
disrupt the balance of the microbiome, harming beneficial bacteria
alongside harmful ones. This disruption can reduce microbial diversity and
allow opportunistic pathogens, like Clostridium difficile, to thrive, leading
to conditions like gastrointestinal infections. Long-term microbiome
imbalances from antibiotics are linked to increased risks of allergies,
asthma, and autoimmune diseases, especially in children. Efforts are
underway to minimize these effects, including targeted antibiotic

therapies and the use of probiotics to restore microbial health.
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Environmental pollution also impacts the microbiome, with high levels of pollutants like particulate matter and
nitrogen dioxide linked to reduced microbial diversity and increased inflammation. Pollution affects not only gut
bacteria but also the skin and respiratory microbiomes, contributing to diseases such as asthma, respiratory
infections, and autoimmune disorders. The "hygiene hypothesis" suggests that a lack of early microbial exposure due

to over-sanitization may contribute to the rise in allergies and immune diseases.

In addition, lifestyle factors such as stress, sleep, and physical activity influence microbiome health. Chronic stress
can disrupt the gut-brain axis, increasing inflammation, while exercise and adequate sleep support microbial diversity
and overall health. Together, environmental factors, antibiotic use, diet, and lifestyle choices shape the microbiome,

highlighting the importance of balanced living to maintain microbial health and reduce disease risks.
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