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DESCRIPTION
Bronchoconstriction refers to the narrowing of the airways 
in the lungs due to the tightening of the surrounding smooth 
muscle. This physiological process can significantly impede 
airflow and is a hallmark of various respiratory conditions, 
particularly asthma and Chronic Obstructive Pulmonary Disease 
(COPD). The mechanism of bronchoconstriction involves 
multiple factors, including neural, chemical, and inflammatory 
mediators. The autonomic nervous system, particularly the 
parasympathetic branch, plays a crucial role in regulating 
airway tone. Acetylcholine released from vagus nerve endings 
binds to muscarinic receptors on airway smooth muscle cells, 
causing contraction and subsequent narrowing of the airways. 
Additionally, various inflammatory mediators such as histamine, 
leukotriene, and prostaglandins, released by mast cells, 
eosinophils, and other immune cells during allergic reactions 
or infections, further contribute to bronchoconstriction. 
Histamine acts on H1 receptors, leading to smooth muscle 
contraction, while leukotrienes, particularly leukotriene D4, 
are potent bronchoconstrictors acting on cysteinyl leukotriene 
receptors. Environmental triggers such as allergens, 
pollutants, and cold air can exacerbate bronchoconstriction by 
activating these inflammatory pathways. In asthma, a chronic 
inflammatory disease characterized by hyperresponsive 
airways, exposure to allergens like pollen, dust mites, or pet 
dander can initiate an immune response, resulting in the 
release of IgE antibodies. This process is further amplified by 
the recruitment of other inflammatory cells such as eosinophils 
and T-helper 2 lymphocytes, which sustain and perpetuate 
the inflammatory response. In COPD, which encompasses 
chronic bronchitis and emphysema, bronchoconstriction 
is driven by chronic exposure to irritants such as cigarette 
smoke. This exposure leads to persistent inflammation, 
mucus hypersecretion, and remodeling of the airway 

structure. Neutrophils, macrophages, and CD8 T-lymphocytes 
predominantly mediate the inflammatory response in COPD, 
releasing proteases and reactive oxygen species that damage 
lung tissue and contribute to airway narrowing. The loss of 
elastic recoil in the lungs and increased mucus production 
further exacerbate airflow obstruction. Bronchoconstriction is 
not only a feature of chronic diseases but can also occur acutely 
in response to exercise (exercise-induced bronchoconstriction) 
or infections (virus-induced bronchoconstriction). Exercise-
induced bronchoconstriction occurs due to the loss of heat 
and moisture from the airway surface during vigorous 
activity, leading to hyperosmolarity of the airway lining fluid 
and subsequent release of bronchoconstrictive mediators. 
Virus-induced bronchoconstriction is commonly seen in 
respiratory viral infections like the common cold, where 
the infection induces inflammation and bronchial hyper 
reactivity. Management of bronchoconstriction involves both 
prevention and relief of acute symptoms. Long-term control 
strategies focus on reducing airway inflammation and hyper 
responsiveness. In severe cases, systemic corticosteroids may 
be administered to quickly reduce inflammation. Additionally, 
identifying and avoiding triggers, such as allergens or smoking 
cessation, is crucial for managing bronchoconstriction in both 
asthma and COPD. In conclusion, bronchoconstriction is a 
complex physiological response involving neural, chemical, and 
inflammatory pathways. It plays a central role in respiratory 
conditions like asthma and COPD, significantly impacting 
airflow and patient quality of life.
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