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OPINION 

Physiology to disease: Eosinophils 
Carol Carol

the last stage of eosinophil differentiation. Eosinophils are visible in 
various organs during physiological settings, when they perform a 
variety of homeostatic duties. ILC-2 activity, which in turn responds 
to fluctuations in energy intake and to circadian cycles, controls basal 
levels of eosinophils. Eosinophils are immune cells that invade 
primary and secondary lymphoid organs such the thymus, lymph 
nodes, and spleen as well as Peyer's patches in the gut. They may help 
other immune cells mature and find their way to these locations. 
Eosinophils maintain a physiological balance between T-helper and T-
regulatory responses in the gut and the lungs and assist plasma cells 
survive in the bone marrow and the gut. Eosinophils have 
immunomodulatory purposes in addition to supporting the 
functional integrity of nonlymphoid organs including adipose tissue 
and being necessary for the mammary gland to mature to its full 
potential. Although their potential homeostatic role in the normal 
uterus is less understood, eosinophils can also be found there. 
Inflammatory eosinophils migrate to nonphysiological homing 
regions as a result of primary or secondary increases in the quantity of 
circulating eosinophils and inflammation-induced increases in the 
production of eotaxins, IL5, or other chemoattractants. The 
recruitment of eosinophils by mast cells and T lymphocytes in these 
situations gains increasing significance. Additionally, ILC-2, which 
are important for eosinophil trafficking in physiology, are probably 
also coopted to direct eosinophils at inflammatory sites under 
pathological circumstances. Due to its involvement in up to one-third 
of individuals with eosinophilic granulomatosis with polyangiitis, the 
heart is one of the preferred sites for eosinophil inflammation. 

Many more tissues, including the skin, oesophageal mucosa, biliary 
tract, central or peripheral nerves, and blood vessel walls, may 
develop into problematic targets for eosinophil infiltration in a 
variety of illnesses. In times of inflammation, eosinophils spread 
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ABSTRACT 
The scientific community is becoming increasingly interested in 
eosinophils, despite the fact that they are the second least represented 
granulocyte subpopulation in blood circulation, because of their 
intricate pathophysiological role in a variety of local and systemic 
inflammatory diseases, cancer, and thrombosis. Eosinophils are essential

 for the management of parasite infections, but mounting data 
indicates that they also play a critical defensive role against bacterial, 
viral, and HIV pathogens. On the other hand, eosinophils' capacity to 
mount a vigorous defence against invasive pathogens by releasing a wide 
range of chemicals might prove harmful to the host tissues and 
dysregulate hemostasis.molecular abnormalities. Because the synthesis 
of the alpha chain is unaffected, there is an uneven amount of globin 
chain production, which results in an abundance of chains .
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INTRODUCTION 
"golden age" of eosinophil-targeted drugs has arrived as a resultAof the growing understanding of eosinophil biological 

behaviour, which is causing fundamental shifts in accepted paradigms 
for the classification and diagnosis of various allergy and autoimmune 
illnesses. We give a thorough update on the pathophysiological 
function of eosinophils in host defence, inflammation, and cancer in 
this review and talk about potential clinical ramifications in light of 
current treatment developments. 
Up to 6% of the bone marrow's resident nucleated cells are 
eosinophils, which are regularly counted as part of the total number 
of blood cells. The term "eosinophilia" is used when the absolute 
eosinophil count surpasses 450 cells/l–500 cells/l. Blood 
hypereosinophilia is often defined using a threshold of 1500 cells/l. 
A Hypereosinophilic Syndrome (HES) is defined as the association of 
blood hypereosinophilia with documented eosinophil-related organ 
damage in the absence of other potential confounders, although 
clinically silent instances are typically referred to as 
hypereosinophiliae of uncertain significance (HEUS). Primary (or 
intrinsic) hypereosinophilia is a phrase used to describe a condition 
in which the underlying cause is an overt haematological malignancy 
or proliferative disorder characterised by neoplastic eosinophils. All 
instances of secondary (or extrinsic) hypereosinophilia, which 
includes lymphoid malignancies, parasite infections, and 
inflammatory conditions, are known to drive eosinophil growth. 
Idiopathic hypereosinophilia may be a temporary classification for all 
conditions for which there is no apparent underlying cause. 

In the bone marrow, eosinophil formation and maturation take place 
over the course of about a week when myeloid precursors are exposed 
to IL3, GM-CSF, and IL5. The latter is particularly important since it 
serves as a catalyst for eosinophil migration into the bloodstream and 
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preferentially to upper and lower airways. A clinical-pathogenic 
connection between the development of eosinophilic inflammation 
in the nasal and sinus mucosa and in the lungs has also been 
demonstrated in this context, giving rise to the idea of unified airways 
disease. Contrary to their neutrophil homonyms, eosinophil main 
granules are filled with the hydrophobic protein galectin-10 during 
the promyelocytic stage of development. Galectin-10, also known as 
CLC protein, is responsible for the development of Charcot-Leyden 
Crystals (CLC) in tissues and biological fluids from individuals with 
eosinophil inflammation. 

The eosinophilic acidophilic stain pattern is caused by the specialised 
or crystalloid granules, which are larger than the primary granules 
and equipped with a wide variety of cytotoxic basic 
proteins. Nonrenewable reserves of a key basic protein are added to 
the crystal core of the particular granules (MBP). By interfering 
with the electrical homeostasis of the cell surface, MBP causes 
membrane permeability and so exerts cytotoxicity. MBP is 
also a critical degranulation trigger for mast cells. Eosinophil-
Derived Neurotoxin (EDN) and Eosinophil Cationic Protein (ECP) 
are ribonucleases that play a part in viral infections and are 
members of a highly variable gene family. While MBP has been 
found to have neuroprotective properties, EDN and ECP have both 
been shown to be neurotoxic. 

A third intracellular compartment called lipid bodies is responsible 
for producing arachidonic acid derivatives such leukotrienes and 
prostaglandins, which are known to contribute to the 
pathophysiology of acute hypersensitivity reactions and airway 
inflammation. 

Several behavioural traits from their granulocytic ancestry are still 
present in eosinophils despite functional specialisation that has 
occurred through time. Due to the number of neutrophils in the 
circulating blood and at the sites of inflammation, these common 
characteristics have been first and best characterised in neutrophils, 
although eosinophils are also beginning to exhibit them. 


