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Description

Autoimmune diseases, in which the immune system 
mistakenly targets and attacks the body’s own tissues, 
represent a significant and growing challenge in modern 
medicine. Conditions such as rheumatoid arthritis, 
lupus, and multiple sclerosis affect millions worldwide, 
causing a range of symptoms and long-term health issues. 
Evolutionary biology offers valuable insights into the 
origins and mechanisms of autoimmune diseases, helping to 
elucidate why these conditions arise and how they might be 
managed more effectively. Autoimmune diseases arise when 
the immune system, designed to protect against infections 
and foreign threats, begins attacking the body’s own cells. 
From an evolutionary perspective, understanding why such 
dysfunction occurs requires examining the immune system’s 
evolutionary development and the trade-offs that may have 
led to these conditions. The human immune system evolved 
to detect and eliminate pathogens, including bacteria, viruses, 
and parasites. This system relies on a delicate balance between 
recognizing and attacking foreign invaders while tolerating 
the body’s own tissues. Evolution has favored robust immune 
responses to combat infectious diseases, but this increased 
immune activity can occasionally lead to errors, such as 
attacking self-antigens, resulting in autoimmune conditions. 
Some theories suggest that autoimmune diseases might be 
an unintended consequence of evolutionary adaptations. For 
instance, strong immune responses evolved to protect against 
high rates of infectious diseases in ancestral environments. 
In modern times, with reduced exposure to many pathogens 
due to improved sanitation and medical advancements, 
the same immune system mechanisms might contribute 
to autoimmune diseases. This trade-off highlights how 

evolutionary pressures have shaped immune system function, 
potentially increasing susceptibility to autoimmune disorders 
in contemporary settings. Genetics play a crucial role in 
autoimmune diseases, with several key insights emerging 
from evolutionary studies. Research has identified numerous 
genetic variants associated with autoimmune diseases. Some 
of these variants are related to immune system regulation 
and self-tolerance. For example, the HLA (human leukocyte 
antigen) gene complex is involved in presenting antigens to 
immune cells and has been linked to various autoimmune 
diseases. Understanding how these genetic variants evolved 
and their role in immune system function can provide 
insights into why certain individuals are more susceptible to 
autoimmune conditions. Evolutionary biology emphasizes 
the importance of genetic diversity in populations. High 
genetic diversity can enhance the immune system’s ability to 
recognize a wide range of pathogens but might also contribute 
to the risk of autoimmune diseases. For instance, certain 
genetic variants that offer protection against infections might 
increase the likelihood of autoimmune responses. Studying 
these genetic interactions helps clarify the balance between 
immune protection and self-tolerance. In addition to genetic 
factors, environmental influences play a significant role in 
autoimmune diseases. The concept of evolutionary mismatch 
is particularly relevant here. Modern environmental factors, 
including diet, pollution, and lifestyle changes, can interact 
with genetic predispositions to trigger autoimmune diseases.
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