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Abstract

Asthma is a chronic inflammatory disease of the airways
characterized by airway hyperreactivity, inflammation and
remodeling. Recent studies have underlined the critical role of
airway epithelial cells in the pathogenesis and progression of
asthma. This review describes the role of airway epithelium, its
response to environmental insults and how it communicates
with other cell types involved in asthma. Further, it will discuss
how epithelial cell dysfunction worsens asthma and what
potential therapy targets may exist within epithelial pathways.
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Introduction

Asthma is a very complex respiratory illness and it continues to
affect many people worldwide. The disease's hallmark symptoms are
wheezing, breathlessness and coughing in episodic Dbouts.
Conventionally, the center of attention in asthma research has been
immune cells and inflammation. However, the airway epithelium, the
first line of defense against inhaled environmental triggers, has
become an essential player in asthma pathogenesis. The manuscript
discusses the dissection of the role of airway epithelial cells in asthma,
focusing on their contributions to the initiation and progression of the
disease and potential avenues of therapy.

Airway epithelium: Structure and function

Anatomy of the airway epithelium: The airway epithelium is a
pseudostratified columnar epithelium lining the airways. It includes
ciliated, goblet, basal and neuroendocrine cells. The epithelial layer
provides the physical barrier and participates actively in mucociliary
clearance, pathogen recognition and local immunoreactivity [1].

Barrier function epithelial: Tight junctions connect -cells,
preventing harmful particles and pathogens from penetrating the
epithelium. Compromise in tight junctions can lead to increased
permeability of the epithelium or underlying tissue, exposing it to
allergens and irritants [2].
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Epithelial cell response to environmental triggers

Allergens and irritants: Stimulation of airway epithelial cells by
allergens, such as pollen or dust mites and irritants, such as tobacco
smoke or air pollution, leads to their activation. Their activation
involves the release of pro-inflammatory cytokines, chemokines and
growth factors that will attract and activate immune cells.

Activation of the epithelium: Allergen-driven epithelial activation
produces and releases cytokines like IL-33, IL-25 and Thymic Stromal
Lymphopoietin (TSLP), which contribute to developing Th2-driven
inflammation. It also activates Porcine Reproductive and Respiratory
Syndrome (PRRs), including Toll-like Receptors (TLRs), on the
surface of epithelial cells, further amplifying the inflammatory
response [3,4].

Airway epithelial dysfunction in asthma

Disruption of the epithelial barrier: The epithelium is usually
disrupted in asthmatic patients, predisposing them to airway hyper
reactivity and allergens [5]. Epithelial shedding and apoptosis lead to
barrier dysfunction and increased asthma symptoms.

Epithelial remodeling: Long-term asthma may also lead to some
structural features in the airway epithelium, including increased goblet
cell hyperplasia and subepithelial fibrosis. These features are
associated with mucus hypersecretion and airway narrowing,
characteristic features of asthma [6].

Interaction between the epithelium and the immune cells

Cells interact with many immune cells, including mast cells,
eosinophils and T lymphocytes. This, in turn, affects the profile of
cytokines and chemokines produced by epithelial cells, which, through
an autocrine inflammatory feedback loop, influences immune cell
activation and recruitment [2].

Epithelial derived mediators: Mediators flow from the epithelium
include extracellular matrix components and growth factors
contributing to airway remodeling and inflammation [7].

Therapeutic implications

Targeting epithelial dysfunction: Restoration of epithelial barrier
function and reduction in inflammation are considered approaches.
Barrier repair agents and anti-inflammatory drugs are included in this
process. Modifying epithelial cell responses to allergens and other
irritants may provide new approaches to asthma management [8].

Novel therapies: Research now includes treatments targeted at the
epithelium, such as those inhibiting cytokine release or inducing
mechanisms protecting against epithelial injury. Various biological
targeting specific epithelial derived mediators are under investigation
for their potential in alleviating asthma symptoms.

Conclusion

The airway epithelium is at the forefront of the structural changes
within the asthmatic airways and significantly contributes to the
pathogenesis and progression of asthma. Understanding how epithelial
cells contribute to asthma provides insights into possible therapeutic
strategies. Further studies are needed regarding the interaction
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between epithelial cells and the immune system to determine new
therapeutic options for asthma.
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