                                                      conclusions

Rats exposed repeatedly to inhalation of cadmium and COPD patients share some of the pathological changes that characterize the most the natural disease, especially neutrophilic pulmonary inflammation, the increased MMPs activity and an airspace enlargement, suggesting that this model might be of interest for testing the anti-inflammatory drugs aiming to prevent the inflammatory process and the development of emphysema.

Formoterol and ipratropium bromide are largely used in clinical therapy for patients with lung diseases as asthma and COPD because of their well known bronchodilator effects. In the present study, both drugs administrated alone have significantly reduced the airway obstruction induced by single and repeated cadmium inhalations in rats, however no additive or synergistic bronchodilator effect has been observed.

In accordance with previous in vitro studies and data obtained in experimental animals with acute pulmonary inflammation induced by various agents, formoterol and ipratropium have partially controlled the progression of acute pulmonary inflammation related to a single dose of cadmium exposure. The reversing of protective effects of formoterol by propranolol has confirmed the involvement of β2-adrenoceptors. The increased MMP-9 activity in BALF has been significantly inhibited by both bronchodilators administrated separately. Given the role of MMPs in these animals, the anti-inflammatory effects of formoterol and ipratropium could thus be related to the inhibition of MMP-9 activity. 

Despite the relative loss of activity of formoterol during the 5-week exposure to cadmium, this drug has protected the lungs against inflammation and airspace enlargement. By contrast, ipratropium bromide has totally lost its anti-inflammatory properties while remaining an efficient bronchodilator. However, its combination with an inefficient concentration of formoterol has induced a synergistic inhibition of the neutrophilic inflammation and airspace enlargement. The inhibition of MMP-9 activity in BALF by formoterol alone or combined with ipratropium might be one of the mechanisms related to their protective roles. No desensitization of β2-adrenoceptors and muscarinic receptors in airway smooth muscles and in the inflammatory cells has occurred during the course of the experiment.
