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Abstract: This article will provide feedback and feedback on the role of sensitivity levels in the 

pathogenesis of allergic rhinitis and bronchial asthma of the group under study. Allergic rhinitis  and 

bronchial asthma are prevalent chronic inflammatory diseases that significantly impact the quality 

of life of millions of individuals worldwide. Both conditions are characterized by heightened 

immune responses to allergens, leading to inflammation of the respiratory tract. Recent research has 

shed light on the crucial role of Group 2 Innate Lymphoid Cells (ILC2s) in the pathogenesis of these 

diseases. Understanding the mechanisms by which ILC2s contribute to allergic rhinitis and bronchial 

asthma offers potential for novel therapeutic interventions. 
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Annotation 

ILC2s are a subset of innate lymphoid cells that lack antigen-specific receptors, distinguishing 

them from traditional adaptive immune cells like T and B cells. They are primarily located at mucosal 

surfaces, including the respiratory tract, where they act as early responders to environmental insults. 

ILC2s are particularly responsive to epithelial cell-derived cytokines such as interleukin-25 (IL-25), 

interleukin-33 (IL-33), and thymic stromal lymphopoietin (TSLP). Upon activation, ILC2s produce 

type 2 cytokines, including interleukin-5 (IL-5), interleukin-9 (IL-9), and interleukin-13 (IL-13), 

which are pivotal in orchestrating type 2 immune responses. 

Allergic rhinitis is characterized by symptoms such as nasal congestion, sneezing, itching, and 

rhinorrhea. These symptoms are primarily mediated by the inflammation of the nasal mucosa in 

response to allergens. ILC2s play a significant role in the early stages of allergic rhinitis by 

contributing to the type 2 immune response. Upon exposure to allergens, epithelial cells in the nasal 

mucosa release cytokines IL-25, IL-33, and TSLP. These cytokines are potent activators of ILC2s, 

prompting them to produce large amounts of IL-5 and IL-13. IL-5 promotes the recruitment and 

activation of eosinophils, a hallmark of allergic inflammation, while IL-13 contributes to goblet cell 

hyperplasia and mucus production, leading to nasal congestion and rhinorrhea. 

ILC2s interact with other immune cells to amplify the inflammatory response. For example, 
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IL-13 produced by ILC2s enhances the expression of adhesion molecules on endothelial cells, 

facilitating the migration of eosinophils and other leukocytes to the site of inflammation. Additionally, 

IL-5 and IL-9 can further stimulate mast cells and basophils, enhancing histamine release and 

exacerbating symptoms. 

In chronic allergic rhinitis, persistent activation of ILC2s can lead to ongoing inflammation 

and tissue remodeling. Chronic exposure to allergens results in sustained cytokine production by 

epithelial cells, perpetuating ILC2 activation and subsequent type 2 cytokine production. This 

continuous cycle contributes to the chronic nature of the disease, with long-term effects on nasal 

mucosa architecture and function. Bronchial asthma is a complex disease characterized by reversible 

airway obstruction, bronchial hyperreactivity, and chronic inflammation. ILC2s are crucial 

contributors to the pathogenesis of asthma through their ability to mediate and amplify type 2 immune 

responses in the lower airways. 

ILC2s interact with other immune cells to amplify the inflammatory response. For example, 

IL-13 produced by ILC2s enhances the expression of adhesion molecules on endothelial cells, 

facilitating the migration of eosinophils and other leukocytes to the site of inflammation. Additionally, 

IL-5 and IL-9 can further stimulate mast cells and basophils, enhancing histamine release and 

exacerbating symptoms. 

In chronic allergic rhinitis, persistent activation of ILC2s can lead to ongoing inflammation 

and tissue remodeling. Chronic exposure to allergens results in sustained cytokine production by 

epithelial cells, perpetuating ILC2 activation and subsequent type 2 cytokine production. This 

continuous cycle contributes to the chronic nature of the disease, with long-term effects on nasal 

mucosa architecture and function. 

Bronchial asthma is a complex disease characterized by reversible airway obstruction, 

bronchial hyperreactivity, and chronic inflammation. ILC2s are crucial contributors to the 

pathogenesis of asthma through their ability to mediate and amplify type 2 immune responses in the 

lower airways. 

Similar to allergic rhinitis, epithelial cell-derived cytokines (IL-25, IL-33, TSLP) activate 

ILC2s in the bronchial mucosa upon allergen exposure. Activated ILC2s secrete IL-5 and IL-13, 

driving eosinophilic inflammation and mucus hypersecretion. IL-13, in particular, plays a vital role 

in airway hyperreactivity by inducing bronchial smooth muscle contraction and increasing mucus 

production. 

ILC2s amplify the immune response by interacting with other immune cells. IL-5 produced 

by ILC2s promotes the differentiation and survival of eosinophils, leading to persistent eosinophilic 

inflammation. Additionally, IL-9 enhances mast cell accumulation and function, contributing to 

bronchoconstriction and airway inflammation. The interplay between ILC2s and dendritic cells can 

also influence the adaptive immune response, promoting Th2 cell differentiation and further 

exacerbating type 2 inflammation. 

ILC2s are implicated in asthma exacerbations, which are often triggered by viral infections or 

allergen exposure. During exacerbations, increased levels of IL-25, IL-33, and TSLP can lead to rapid 

ILC2 activation and an acute surge in type 2 cytokines. This results in heightened airway 

inflammation, bronchoconstriction, and mucus production, manifesting as severe asthma symptoms. 

Targeting ILC2s or their activating cytokines may thus offer a therapeutic strategy to prevent or 

mitigate asthma exacerbations. 

Chronic activation of ILC2s in asthma can contribute to airway remodeling, characterized by 

structural changes in the bronchial walls, including subepithelial fibrosis, smooth muscle 
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hypertrophy, and goblet cell hyperplasia. These changes are driven by persistent type 2 cytokine 

production, particularly IL-13, which influences fibroblast proliferation and extracellular matrix 

production. Airway remodeling leads to irreversible airflow limitation and a decline in lung function 

over time. 

ILC2 activation and function are finely tuned processes involving multiple signaling pathways 

and interactions with other cells. The primary cytokines that activate ILC2s—IL-25, IL-33, and 

TSLP—bind to their respective receptors on ILC2s. IL-33 signals through the ST2 receptor, IL-25 

through IL-17RB, and TSLP through the TSLPR complex. These signals activate downstream 

pathways such as NF-κB and MAPK, leading to the production of type 2 cytokines. Recent studies 

suggest that the nervous system can influence ILC2 function. Neurotransmitters and neuropeptides 

released from nerve endings in the respiratory tract can modulate ILC2 activity. For instance, 

vasoactive intestinal peptide (VIP) can enhance ILC2 cytokine production, linking neural signals to 

immune responses in allergic diseases. 

Metabolic processes within ILC2s also regulate their function. Glucose metabolism, fatty acid 

oxidation, and mitochondrial function influence ILC2 activation and cytokine production. Metabolic 

interventions targeting these pathways might offer new approaches to modulate ILC2 activity in 

allergic diseases. The microbiome, particularly in the gut and respiratory tract, can influence ILC2 

function. Commensal bacteria and their metabolites can shape ILC2 responses, suggesting that 

modulating the microbiome could impact allergic inflammation. 

The identification of ILC2s as key players in the pathogenesis of allergic rhinitis and bronchial 

asthma has opened new avenues for therapeutic interventions. Targeting ILC2s directly or their 

activating cytokines (IL-25, IL-33, TSLP) holds promise for reducing type 2 inflammation and 

alleviating disease symptoms. Monoclonal antibodies targeting IL-5 (e.g., mepolizumab, reslizumab) 

and IL-13 (e.g., lebrikizumab) have shown efficacy in reducing eosinophilic inflammation and 

improving clinical outcomes in asthma patients. These therapies may also benefit patients with severe 

allergic rhinitis by attenuating the underlying type 2 immune response. 

Inhibitors of IL-33 (e.g., etokimab) and TSLP (e.g., tezepelumab) are currently being 

investigated in clinical trials. By preventing the activation of ILC2s, these inhibitors aim to reduce 

type 2 cytokine production and mitigate inflammation in both allergic rhinitis and asthma. Direct 

modulation of ILC2 activity is another potential therapeutic strategy. Small molecules or biologics 

that inhibit ILC2 proliferation or cytokine production could provide targeted relief from type 2 

inflammation without broadly suppressing the immune system. 

Given the role of the microbiome in regulating ILC2 function, probiotics or prebiotics that 

enhance beneficial microbial populations might offer a novel approach to managing allergic diseases. 

This area of research is still in its early stages, but it holds potential for future therapeutic 

development. Targeting the neuroimmune interactions that influence ILC2 activity could provide 

another therapeutic avenue. Drugs that modulate neurotransmitter release or block their receptors on 

ILC2s could potentially reduce allergic inflammation. 

Continued research into the biology of ILC2s and their role in allergic diseases is essential for 

developing new therapeutic strategies. Understanding the precise mechanisms of ILC2 activation, the 

interplay with other immune cells, and the influence of external factors like the microbiome and 

nervous system will be critical. Advances in single-cell RNA sequencing, CRISPR-Cas9 gene editing, 

and in vivo imaging techniques are likely to provide deeper insights into ILC2 function and 

regulation. 
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Conclusion 

ILC2s play a central role in the pathogenesis of allergic rhinitis and bronchial asthma by 

driving type 2 immune responses and mediating chronic inflammation. Understanding the 

mechanisms underlying ILC2 activation and function offers valuable insights into disease pathology 

and highlights novel targets for therapeutic intervention. Continued research into ILC2 biology holds 

the promise of improving the management and outcomes of these common allergic diseases. Allergic 

rhinitis  and bronchial asthma are prevalent chronic inflammatory diseases that significantly impact 

the quality of life of millions of individuals worldwide. Both conditions are characterized by 

heightened immune responses to allergens, leading to inflammation of the respiratory tract. 
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