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We have known that microbes exist and are present in our everyday environment since the
microscope was invented in the 17" century, but it was not until the 19" century that microbes
were identified as agents of infectious diseases. As improvements in human hygiene were made
and microbial studies advanced, researchers started to make connections between
microorganisms and human health, as well as identify ways to prevent disease. The hygiene
hypothesis, first proposed by Dr. David Strachan in 1958, states that exposure to diverse
microorganisms in the early years of life can contribute to a strong immune system that can
differentiate between harmful and harmless substances. This led to an understanding of the
symbiotic relationship between the host and microbiota where the microbes are given a habitat
and nutrients while the host is provided with resistance to infection. (Okada, 2010).

Microbes that inhabit the human body are critical to the development of the immune system and
maintaining health within the body. The immune system is a complex system with numerous
components that works to maintain the body’s ability to fight off pathogenic microorganisms
including bacteria, viruses, fungi, and parasites. The innate immune system provides protection
via physical barriers such as skin and mucosal membranes, as well as chemical barriers in the
form of antimicrobial proteins and innate immune cells, including granulocytes, macrophages,
and natural killer cells. The human body harbors 10'* microbial cells each with different genetic
makeup that can influence the immune system. Every human has their own personal microbiome
that begins accumulating microbes from the very first day of life. Our microbiomes within us
reflect how our bodies perform physiological processes and fight off infection. Microbiomes
with high diversity correlate with high metabolic health and strong immune systems, which is
consistent with the hygiene hypothesis (Colella, 2023).

The large intestine and colon are two regions that contain a functionally and metabolically
diverse collection of phyla, including Firmicutes, Bacteroidetes, Actinobacteria, Proteobacteria,
Fusobacteria, Verrucomicrobia, with Firmicutes and Bacteroidetes representing 90% of the
microbial composition (Rinninella, 2019). Culture-independent mechanisms such as sequencing
of genes that are conserved across many phyla allow for a deeper analysis of microbial function
and composition (Dekaboruah, 2020). The collection of microbes that inhabit the gastrointestinal
tract provide many benefits to the host health such as digestion of macromolecules, production of
nutrients, detoxification, protections against pathogens, and immune system maintenance (Hsin-
Jung, 2012). (Wiertsema, 2021). With immune cells, such as B and T lymphocytes, and intestinal
microbiota sharing the gut environment, it establishes interplay between the microbes, the
intestinal epithelial layer, and the local mucosal immune system. Studies have shown the gut
microbiome can influence the immune system via promotion of differentiation of the T cell
population. In germ free animals, T lymphocytes that typically provide cellular-level immunity
by attacking foreign cells, were absent. Recolonization of microbes showed establishment of T
cells and immune responses. (Hsin-Jung, 2012).

Upon the introduction of the hygiene hypothesis to society and science, an understanding
emerged that a diverse gut microbiome can help maintain immune homeostasis and maturation
and development of various immune cell types in the gut. Overall, the intricate connections made
between immune system health and a microbiologically diverse gut should be emphasized in our
community so that everyone is aware of the implications and benefits microorganisms pose to
our immune system and overall health.
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