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Introduction/Aim: Toll-like receptor 7 (TLR7) is an intracellular pattern recognition receptor that is crucial for immune responses to single-stranded RNA viruses. The role of TLR7 in pathogenesis of chronic obstructive pulmonary disease (COPD) is unknown. We aimed to characterize the role of TLR7 in experimental and human COPD.

Methods: Wild-type (WT) or TLR7-deficient (TLR7−/−) BALB/c mice were subjected to an 8-week nose-only cigarette smoke (CS)-induced model of experimental COPD. Other groups of WT mice were treated acutely (during the last 2 weeks of CS-exposure) or chronically (8 weeks without CS-exposure) with a synthetic TLR7 agonist (imiquimod, 50 µg in 50 μL saline, intranasally, 5×/week). To determine the therapeutic potential of targeting TLR7, WT mice were treated with neutralizing monoclonal antibody (4 mg/kg, intravenously, once a week). TLR7 expression was assessed in pre-existing microarray data from COPD patients and non-COPD subjects.

Results: TLR7 mRNA expression was increased in lung of CS-exposed mice and lung samples from human COPD patients. Immunohistochemistry confirmed that TLR7 was expressed on small airway epithelial and parenchyma-associated inflammatory cells in CS-exposed mice. In TLR7−/− mice, CS-induced weight loss was reduced, whilst pulmonary inflammation was not altered. CS-exposed TLR7−/− mice had reduced emphysema-like alveolar enlargement and improved lung function. Concurrent with the alveolar enlargement, CS-induced apoptosis in lungs was significantly reduced in TLR7−/− mice. Consistent with these observations, mice treated acutely or chronically with the TLR7 agonist had increased emphysema-like alveolar enlargement and alveolar epithelial cell apoptosis. There was a synergistic effect of CS-exposure and agonist treatment on alveolar enlargement. Importantly, treatment with neutralizing anti-TLR7 antibody significantly reduced emphysema-like alveolar enlargement and apoptosis.

Conclusions: Our study is the first to show that TLR7 plays an important role in the pathogenesis of COPD, and immunomodulation of the TLR7 signalling pathway may be a new therapeutic target for emphysema.
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