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Over the last several decades, First World nations have experienced a rise in allergies, asthma, and all other autoimmune disorders (Bloomfield et al., 2016). This rise has caused concern by researchers prompting them to examine how modern environments influence the immune system. One commonly discussed explanation is the hygiene hypothesis which proposes that poor exposure to microbes early in life leads to an undertrained immune system that is much more likely to overreact to harmless substances (Alexandre‑Silva et al., 2018). Public health research suggests that highly clean/sanitized home environments limit microbial diversity in a way that could alter the immune system and increase susceptibility to inflammatory disease (Bloomfield et al., 2016). A closely related explanation to the rise in auto immune diseases is the Old Friend’s hypothesis, which argues that humans evolved alongside specific environmental microbes that are essential for regulating inflammation and developing proper immune responses; the loss of these organisms in modern settings could contribute to overactive immune responses (Rook, 2023). Together, these hypotheses shape the foundation of understanding how different childhood upbringings shape immune development and white blood cell function. Because white blood cells (WBC’s) play important roles in innate and adaptive immunity, observing how diversity in one’s microbiome affects WBCs behavior could offer insights into the mechanisms causing modern immune disorders.
Hygiene Hypothesis
	The Hygiene Hypothesis proposes that reduced exposure to microbes during early childhood leads to underdeveloped immune system that is likely to overreact to harmless antigens. Early microbial encounters play a critical role in shaping immune tolerance (Alexandre-Silva et al., 2018), and poor exposure could harm the development of regulatory pathways that normally prevent inflammatory responses. This is supported by public health research showing that highly sanitized home environments limit microbial diversity in ways that change the way the immune system matures and increases risk to autoimmune conditions (Bloomfield et al., 2016). Inadequate variability in a microbiome may also cause WBCs, especially eosinophils, basophils, and mast cells to overreact to non-harmful environmental conditions. According to the Unit 10 slides, eosinophils play an important role in allergic reactions and asthma, while basophils release histamine and contribute to inflammation. When the immune system lacks this early “training” many of these cells could become hyperreactive, leading to heightened allergy and autoimmune rates seen in modern, sanitized environments. Therefore, the hygiene hypothesis helps explain how reduced microbial exposure can push WBC function away from homeostasis and contribute to an increased risk to autoimmune disorders.
The Old Friends Hypothesis
The Old Friends Hypothesis expands on the hygiene hypothesis by speculating that humans evolved alongside specific environmental microbes that were essential for regulation of inflammation and developing proper immune tolerance. These “old friends” include environmental mycobacteria, helminths, and other diverse organism that historically shaped the human immune system by supporting regulatory pathways that prevent inappropriate inflammatory responses (Rook, 2023). In modern first world environments, contact with organisms is largely reduced due to urbanization, processed water systems, and decreased interaction with outdoor environments; this may impair the development of regulatory T cells and other mechanisms that keep immune activity balanced (Rook, 2023). The loss of microbial diversity can lead to abnormal WBC activity, especially in cells involved in inflammatory response like macrophages and T lymphocytes. According to Unit 10 slides, T cells play an important role in adaptive immunity, and disruptions in their regulations can contribute to autoimmune disorders and chronic inflammation. Thus, the Old Friends Hypothesis provides an evolutionary explanation for the increased rate of autoimmune disorders in developed countries.
Hygiene Hypothesis vs. Old Friends Hypothesis
 Although the Hygiene Hypothesis and the Old Friends Hypothesis both try to explain the rise of autoimmune diseases in first world nations, they differ in the root cause. The Hygiene Hypothesis focuses on the idea that reduced exposure to a diverse microbiome during early childhood leads to an undertrained immune system that is more likely to overreact to harmless antigens (Alexandre-Silva et al., 2018). In contrast, the Old Friends Hypothesis argues that the problem is not general cleanliness, but loss of the microbial partners that evolved alongside us. These “old friends” shaped our immune regulation and tolerance (Rook, 2023). While both hypotheses show the importance of microbial exposure, the hygiene hypothesis centers on insufficient immune training, whereas the Old Friends Hypothesis emphasizes the absence of key organisms needed to develop regulatory pathways (Rook, 2023). These differences have important implications for WBC function; the Hygiene Hypothesis predicts hyperactivity in cells like eosinophils and basophils, while the Old Friends Hypothesis points to abnormal activity in macrophages and T lymphocytes involved in controlling inflammation. Together, these perspectives suggest how important exposure to a diverse microbiome can be to reduce chance of immune imbalances in the body. 
Conclusion
Altogether, the Hygiene Hypothesis and the Old Friends Hypothesis have complementary explanations for the rise of autoimmune and allergic diseases in modern, first world countries. Both hypotheses highlight the importance of early microbial exposure but differ in whether the primary issue is reduced microbial diversity or the loss of specific evolutionary microbial friends. Despite the differences, each hypothesis shows how disruptions in microbial contact can alter WBC function, leading to hyperactive, poor regulation, and increased chance of inflammatory and autoimmune conditions. Understanding these mechanism shows the importance of microbial diversity in shaping the immune systems development and maintaining homeostasis. As modern environments continue to limit exposure to what could be beneficial microbes, these hypotheses provide good insight into the biological and environmental factors contributing to immune disorders. 
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