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Abstract:Bronchial asthma is a chronic inflammatory disease of the airways 

characterized by bronchoconstriction, airway hyperresponsiveness, and excessive 

mucus production. It results in episodic airflow obstruction and respiratory distress. 

This article explores the pathophysiological mechanisms underlying bronchial asthma, 

highlighting the role of immune responses, inflammation, and airway remodeling in 

disease progression. 
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1. Introduction 

Bronchial asthma is a common respiratory disorder affecting millions 

worldwide. It is characterized by recurrent episodes of wheezing, breathlessness, chest 

tightness, and coughing, primarily due to airway inflammation and obstruction. 

Understanding the pathophysiology of asthma is crucial for effective diagnosis and 

management. 

2. Pathophysiological Mechanisms of Bronchial Asthma 

2.1 Airway Inflammation 

Inflammation plays a central role in asthma pathogenesis. Inhaled allergens and 

irritants trigger immune responses involving eosinophils, mast cells, and T-helper 2 

(Th2) cells, leading to the release of inflammatory mediators such as histamine, 

leukotrienes, and cytokines. 

2.2 Bronchoconstriction and Airway Hyperresponsiveness 

Asthmatic airways exhibit heightened sensitivity to various triggers, leading to 

excessive bronchoconstriction. Smooth muscle contraction narrows the airways, 

causing acute respiratory symptoms. Increased cholinergic activity and decreased beta-

adrenergic response further contribute to airway narrowing. 

2.3 Mucus Hypersecretion 

Hypersecretion of mucus, driven by goblet cell hyperplasia and submucosal 

gland hypertrophy, results in airway obstruction. Thick mucus plugs can exacerbate 

airflow limitation and contribute to asthma exacerbations. 

2.4 Airway Remodeling 
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Chronic asthma leads to structural changes in the airways, including 

subepithelial fibrosis, smooth muscle hypertrophy, and angiogenesis. These changes 

contribute to persistent airflow limitation and reduced treatment responsiveness. 

3. Clinical Manifestations and Disease Progression 

Asthma symptoms vary in severity and frequency, ranging from mild 

intermittent episodes to severe persistent disease. Exacerbations are often triggered by 

allergens, infections, pollutants, and exercise. Severe asthma can lead to respiratory 

failure if left untreated. 

4. Treatment and Management Strategies 

Managing bronchial asthma involves a combination of pharmacological and 

non-pharmacological approaches: 

 Bronchodilators: Beta-agonists (e.g., salbutamol) relax airway smooth 

muscles. 

 Anti-inflammatory Medications: Inhaled corticosteroids reduce airway 

inflammation. 

 Leukotriene Modifiers: Montelukast helps in controlling inflammation 

and bronchoconstriction. 

 Immunotherapy: Monoclonal antibodies (e.g., omalizumab) target IgE 

to prevent allergic reactions. 

 Lifestyle Modifications: Avoidance of triggers, smoking cessation, and 

regular monitoring improve asthma control. 

5. Conclusion 

Bronchial asthma is a complex respiratory disorder involving immune 

dysregulation, inflammation, and airway remodeling. Early diagnosis and appropriate 

treatment are essential for preventing complications and improving patient outcomes. 
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