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DESCRIPTION
Eosinophils are a specialized type of white blood cell belonging to 
the granulocyte family, playing crucial roles in the immune 
system, particularly in responses to parasitic infections and 
allergic reactions. These cells account for approximately 1%-4%of 
the total circulating white blood cells in healthy individuals. 
Despite their relatively low abundance, eosinophils possess 
unique functions that significantly impact both immune defence 
and tissue homeostasis.

Development and characteristics of eosinophils 

Eosinophils originate from hematopoietic stem cells in the bone 
marrow, where they undergo several stages of maturation. Their 
development is regulated by various cytokines, including 
Interleukin-5 (IL-5), which plays a pivotal role in promoting 
eosinophil differentiation, survival, and activation. Once 
matured, eosinophils are released into the bloodstream and have 
a lifespan of several days, extending further when they migrate 
into tissues, particularly during inflammatory responses.

Eosinophils are characterized by their distinct bilobed nucleus 
and the presence of large granules filled with cytotoxic proteins 
and mediators. These granules contain enzymes such as Major 
Basic Protein (MBP), Eosinophil Peroxidase (EPO), and 
Eosinophil Cationic Protein (ECP), which are instrumental in 
combating pathogens and modulating inflammatory responses.

Functions of eosinophils

Eosinophils are primarily known for their role in defending the 
body against parasitic infections, particularly helminths (worms). 
However, their functions extend beyond just fighting parasites.

Antiparasitic activity: Upon activation, eosinophils release 
cytotoxic granules that contain proteins capable of damaging the 
membranes of parasites. This response is particularly important 
in combating helminth infections, where eosinophils can induce 
significant tissue damage to eliminate the invading organisms.

Allergic reactions: Eosinophils play a central role in allergic 
conditions such as asthma, hay fever, and atopic dermatitis. 
During allergic reactions, eosinophils are recruited to the site of

inflammation, where they release pro-inflammatory mediators, 
contributing to the characteristic symptoms of allergies, such as 
tissue swelling and mucus production.

Regulation of inflammation: Eosinophils release a variety of 
cytokines and chemokines that modulate the activity of other 
immune cells. For instance, they can influence T-cell responses, 
promoting the differentiation of naive T cells into T-helper type 
2 (Th2) cells, which further enhances eosinophilic inflammation 
and contributes to allergic responses.

Tissue repair: Emerging evidence suggests that eosinophils also 
play a role in tissue repair and remodeling. They can produce 
growth factors and other mediators that promote healing, 
making those important players in maintaining tissue 
homeostasis.

Eosinophils in health and disease

While eosinophils are essential for immune defense, their 
dysregulation can lead to various pathological conditions. 
Eosinophilia, defined as an elevated eosinophil count in the 
blood, can occur in response to infections, allergies, 
autoimmune diseases, and certain malignancies.

In allergic diseases, excessive eosinophil activation and 
recruitment can contribute to chronic inflammation and tissue 
damage. In asthma, for example, eosinophils infiltrate the 
airways, leading to airway hyper reactivity and obstruction. 
Additionally, conditions such as eosinophilic esophagitis and 
hyper eosinophilia syndrome highlight the detrimental effects of 
uncontrolled eosinophil activation on tissue function.

Conversely, eosinopenia, or a decreased eosinophil count, can 
occur in various clinical situations, including acute infections 
and stress responses. Understanding the balance of eosinophil 
activation and regulation is critical for developing targeted 
therapeutic strategies in eosinophil-related diseases.

Clinical implications and future directions

Eosinophils have collected  attention in recent years due to their 
involvement in various diseases and the development of targeted 
therapies. Monoclonal antibodies targeting IL-5, such as
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infections, mediating allergic responses, and contributing to 
tissue repair. While essential for health, their dysregulation can 
lead to significant clinical challenges. As research continues to 
resolve  the complexities of eosinophil biology, the potential for 
developing novel therapeutic interventions to assemble their 
protective functions while mitigating their pathogenic effects 
holds potential for improving patient outcomes in eosinophil-
related diseases.
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mepolizumab and reslizumab, have shown potential in treating 
eosinophil-driven conditions like asthma and Eosinophilic 
Granulomatosis with Poly-Angiitis (EGPA).

Continued research into the multifaceted roles of eosinophils 
will enhance our understanding of their functions in health and 
disease. Advances in technologies such as single-cell sequencing 
and imaging techniques are expected to provide deeper insights 
into eosinophil heterogeneity, activation states, and their 
interactions with other immune cells.

CONCLUSION
Eosinophils are indispensable components of the immune 
system, playing critical roles in defending against parasitic
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