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Introduction
Endometriosis is a chronic and often debilitating condition 

characterized by the growth of endometrial tissue outside the uterus. 
While the exact cause of endometriosis remains elusive, researchers 
increasingly recognize the intricate interplay between the immune 
system and the development of this disorder. Immune cells play a 
crucial role in maintaining the body's defense against foreign 
invaders and abnormal cells, but in the case of endometriosis, their 
function becomes more complex. The immune system comprises 
various cells, including macrophages, T cells, B cells, and Natural 
Killer (NK) cells, working together to protect the body. In 
endometriosis, these immune cells are implicated in both the 
progression and control of the disease. Chronic inflammation is a 
hallmark of endometriosis. Immune cells, particularly macrophages, 
contribute to the inflammatory milieu by releasing cytokines and other 
inflammatory mediators. This chronic inflammation creates an 
environment that supports the survival and growth of endometrial 
cells outside the uterus.

The immune system typically surveils the body for abnormal cells 
and eliminates them. However, in endometriosis, this surveillance 
mechanism appears compromised. Altered function of NK cells, 
whose primary role is to recognize and destroy abnormal cells, has 
been observed in women with endometriosis. This impaired 
surveillance may allow endometrial cells to implant and proliferate in 
ectopic locations. Chemokines and other signaling molecules play a 
role in attracting immune cells to the sites of endometriotic lesions. 
The recruitment of immune cells contributes to the inflammatory 
response and can influence the progression of the disease. 
Understanding the signaling pathways involved in immune cell 
recruitment is crucial for developing targeted therapies.

Description
Some immune cells in the endometriotic microenvironment release 

factors that suppress the immune response, creating a favorable 
environment for the survival of ectopic  endometrial  cells.  Regulatory 

T cells (Tregs), for instance, exert immunosuppressive effects and 
may contribute to the persistence of endometriotic lesions. Emerging 
evidence suggests a potential autoimmune component in 
endometriosis. Immune cells may recognize endometrial tissue as 
foreign, leading to an autoimmune response and further perpetuating 
the chronic inflammation associated with the disease. Understanding 
the complex role of immune cells in endometriosis is crucial for 
developing targeted and effective therapeutic strategies. Several 
approaches are being explored:

Targeting specific immune pathways involved in the inflammatory 
response may help regulate the immune system and reduce the 
chronic inflammation associated with endometriosis. 
Immunomodulatory drugs are being investigated for their potential in 
managing the symptoms and progression of the disease. Given the 
prominent role of inflammation in endometriosis, anti-inflammatory 
medications are commonly prescribed to alleviate pain and 
discomfort. Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and 
corticosteroids are examples of medications used to modulate the 
inflammatory response. Hormonal treatments, such as hormonal 
contraceptives, GnRH agonists, and aromatase inhibitors, aim to 
suppress estrogen production and, in turn, mitigate the growth of 
endometrial tissue. These therapies indirectly influence immune cell 
activity by altering the hormonal environment. Investigating and 
targeting the specific chemokines and signaling pathways involved in 
immune cell recruitment to endometriotic lesions could be a 
promising avenue for therapeutic development.

Endometriosis is a multifaceted disorder influenced by a complex 
interplay of genetic, hormonal, and immunological factors. 
Understanding the intricate role of immune cells in the development 
and progression of endometriosis is a critical step toward developing 
more effective and targeted treatments. As research in this field 
continues to expand, the hope is that new therapeutic strategies will 
emerge, offering relief to the millions of individuals worldwide 
affected by this enigmatic condition. The relationship between the 
immune system and endometriosis is not one-sided. While immune 
cells contribute to the inflammatory environment that supports 
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endometriotic lesion growth, the presence of endometriotic tissue 
can, in turn, affect immune cell function. For instance, endometriotic 
lesions produce factors that attract immune cells, perpetuating the 
inflammatory cycle.

Macrophages, a type of immune cell, play a dual role in 
endometriosis. They release pro-inflammatory signals that contribute 
to the chronic inflammation, but they also support angiogenesis, the 
formation of new blood vessels. Angiogenesis is crucial for the 
survival and growth of endometriotic lesions, as it ensures a steady 
supply of nutrients and oxygen. Targeting macrophage activity may 
provide a novel approach to disrupting the blood supply to 
endometriotic lesions. The intricate network of cytokines, small 
proteins involved in cell signaling, plays a pivotal role in the crosstalk 
between immune cells and endometriotic tissue. Pro-inflammatory 
cytokines like Interleukin-6 (IL-6) and Tumor Necrosis Factor-Alpha 
(TNF-α) are elevated in women with endometriosis. Modulating 
cytokine signaling pathways is a potential avenue for therapeutic 
intervention.

Autoimmune mechanisms in endometriosis may involve the 
immune system mistaking endometrial tissue for a foreign invader. 
Molecular mimicry, where endometrial proteins resemble those of 
pathogens, could trigger an autoimmune response. Unraveling the 
complexities of these mechanisms may provide insights into the 
autoimmune aspects of endometriosis and inform targeted therapies. 
Epigenetic changes, alterations in gene expression without changes 
to the underlying DNA sequence, have been implicated in 
endometriosis. Immune cells may undergo epigenetic modifications 
that influence their function in the endometriotic microenvironment. 
Understanding these changes could lead to the development of 
therapies that reverse or mitigate the altered immune response.

Conclusion
Genetic predisposition also plays a role in shaping the immune 

response in endometriosis. Certain genetic variations are associated 
with an increased risk of developing the condition. Investigating the 
interplay between genetic factors and immune cell function may 
uncover novel therapeutic targets. While significant progress has 
been made in understanding the role of immune cells in 
endometriosis, many challenges and unanswered questions remain. 
These include the need for more comprehensive studies on the 
specific immune cell subtypes involved, the factors influencing their 
recruitment and activation, and the long-term effects of chronic 
inflammation on immune function. Additionally, the heterogeneity of 
endometriosis among individuals poses a challenge to developing 
universally effective treatments. Personalized medicine approaches, 
considering the unique immunological profiles of patients, may be 
essential for achieving optimal therapeutic outcomes. The complex 
interplay between immune cells and endometriosis sheds light on the 
multifaceted nature of this enigmatic disorder. Advances in our 
understanding of these interactions hold promise for the development 
of targeted and effective therapies that address the root causes of 
endometriosis, offering hope for improved quality of life for those 
affected by this condition. As research in this field progresses, it is 
anticipated that a more nuanced understanding of the immune 
system's role in endometriosis will pave the way for innovative and 
personalized treatment approaches.

How to cite this article: Harada, Pavlova. "The Complex Role of Immune Cells in 
Endometriosis Development." J Immuno 10 (2025) : 267

Harada P J Immuno, Volume 10:1, 2025

Page 2 of 2


	Contents
	The Complex Role of Immune Cells in Endometriosis Development
	Introduction
	Description
	Conclusion


