Antioxidants Inhibit Neutrophil Elastase-induced Mucous Cell Metaplasia
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Rationale:  Mucous cell metaplasia (MCM) and neutrophil-predominant airway inflammation are common pathological features of chronic inflammatory airway diseases.  Neutrophil elastase (NE), an inflammatory protease found at high concentrations in the airway of CF and COPD subjects, upregulates MUC5AC, a major secreted respiratory tract mucin, and induces mucous cell metaplasia in a mouse model.  NE-induced upregulation of MUC5AC is mediated by reactive oxygen species (ROS) in airway epithelial cells.  We hypothesize that NE-generated ROS are required for NE-induced mucous cell metaplasia in mice.   

Methods:  We exposed C57BL6 mice to N-acetylcysteine or control vehicle in drinking water, 1 week prior to and during 1 week of treatment with NE or control vehicle via intratracheal aspiration as we have previously reported (AJP-Lung 287:L1293, 2004).  On days 8 and 11, lung tissues and bronchoalveolar lavage (BAL) samples were obtained and evaluated for the presence of inflammation and MCM.  Inflammation was evaluated by BAL cell counts and cytokine quantitation by multiplex assay.  MCM was evaluated by histological mucus grading of the airways with Alcian blue/periodic acid-Schiff staining.  

Results:  After NE treatment, mice demonstrated an increase in neutrophils on day 8, which persisted on day 11.  In addition, there was an increase in eosinophils on day 11.  Both of these effects were attenuated in N-acetylcysteine-treated mice.  After NE treatment, both IL-5 and MCP-1 levels were elevated on day 8 in control-treated mice vs. N-acetylcysteine-treated mice.  MCM was induced in NE-treated animals; but MCM remodeling was greater in control-treated mice compared to N-acetylcysteine-treated mice.  

Conclusions:  NE aspiration results in an inflammatory response, and induction of MCM; inhibition of ROS with oral N-acetylcysteine, decreased NE-induced inflammation and MCM.  We are currently evaluating the mechanism of how ROS mediate NE-induced MCM remodeling.
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