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Chronic obstructive pulmonary disease: 

anticholinergic treatment reduces airway 

inflammation and fibrosis 
 

Increased cholinergic activity in chronic obstructive pulmonary 

disease (COPD) contributes not only to airflow limitation but may 

also play a key role in the inflammation and airway remodelling that 

is associated with the disease. 

According to a Dutch study published ahead of print in the 

European Respiratory Journal, anticholinergic treatment of COPD 

may confer much more than just symptomatic relief; in the animal 

model, inhalation of a long-acting anticholinergic was found to 

reduce inflammation, airway fibrosis, vascular changes and the 

number of mucus-producing cells in the lung. 

  

In chronic obstructive pulmonary disease (COPD), the stimulation of 

muscarinic acetylcholine receptors leads to an increase in the bronchial 

muscular tone and ultimately to bronchial constriction. The chronic 

limitation of airflow is thus accompanied by what is called an increased 

cholinergic tone. The precise role of acetylcholine, the neurotransmitter 

involved, in the development and progression of COPD is currently 

unknown: “Endogenous acetylcholine, acting through muscarinic 

receptors, may play a major role in pulmonary inflammation as well as in 
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airway remodelling in COPD”, explains Dr Tonio Pera of the 

Department of Molecular Pharmacology, University Centre for 

Pharmacy in Groningen, the Netherlands. 

The mainstay treatment for obstructive pulmonary disease includes the 

use of bronchodilators that imitate the action of the hormone adrenaline 

in the lungs (β2−sympathomimetics) and anticholinergics that inhibit the 

parasympathetic nervous system. The latter prevent the neurotransmitter 

acetylcholine from binding to muscarinic receptors in the smooth muscle 

of the airways, thereby preventing bronchoconstriction. In addition, there 

is recent evidence that acetylcholine is also produced by non-neuronal 

cells in the airways and may activate muscarinic receptors expressed in 

both structural and inflammatory cells. 

In the present study, researchers created an animal model of COPD in 

guinea pigs by instilling lipopolysaccharides (LPS) intranasally twice 

weekly for a period of 12 weeks. LPS is a component of the outer wall of 

Gram-negative bacteria and a contaminant of organic dusts, 

environmental pollution and tobacco smoke and has been associated with 

the development of COPD. In addition, LPS may play an important role 

in bacterial infection-induced exacerbations of COPD, which contribute 

to the progression of the disease, the authors explain.  

Subsequently the animals were treated against COPD by inhalation of the 

long-acting muscarinic receptor antagonist tiotropium.  

The researchers found possible additional non-bronchodilator 

mechanisms of action to explain the beneficial effect of anticholinergics 

on airway function. The treatment with tiotropium was found to have a 

profound anti-inflammatory effect evidenced by a reduced number of 

neutrophils after treatment. In addition, tiotropium inhibited 

lipopolysaccharide-induced fibrotic changes in the lungs causing 

thickening of the airway wall, as well as an increase in mucus-producing 

cells and remodelling of the airway vessels.  

“Recently, results of the UPLIFT trial have demonstrated that tiotropium 

treatment of patients with COPD reduces the number of exacerbations, 

the incidence of respiratory and cardiac adverse events as well as 

mortality. A prespecified subgroup analysis also showed that in GOLD 

stage II COPD, tiotropium treatment reduces the rate of decline of lung 

function. Although the mechanisms underlying these effects remain to be 

established, data from this study suggest that anti-inflammatory and anti-

remodeling properties of the drug could be involved”, the authors 

conclude. 
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