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IL17 Pathway involves moderating pulmonary hypertension, a common complication of COPD, in 
statins therapy in smoking rats
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Smoking and atmospheric pollution are major causes of COPD affecting public health. Lack of effective treatments leads 
to COPD and later on causes Pulmonary Hypertension. Statins, lipid lower drugs, are reported to be beneficial to COPD 

patients. However, the mechanism remains unknown. Here, we establish a smoking model with rats. Increase of mean linear 
intercept and decrease of mean alveolar number are seen in smoking rats (P<0.01). Neutrophils, lymphocytes, especially 
macrophage pullulate in bronchoalveolar lavage fluid. Infiltration of immune cells is substantially observed in the lungs of 
smoking rats. IL-17, RORγt and IL-21 positive cells manifold in bronchial epithelium and alveolar septa and walls of smoking 
rats in immunohistochemistry staining. The mRNA expression of IL-17, RORγt and IL-21 are increased in smoking group 
(P<0.01). The impair of lung function of smoking rats is demonstrated by significant subtraction of forced expiratory volume 
in 0.3 second vs. forced vital capacity, decrease of lung dynamic compliance and increase of resistance of inspiratory and 
expiratory. Pulmonary artery hypertension in smoking rats is determined by dramatically elevating pulmonary artery pressure. 
Statins therapy reverses increase of neutrophils, especially macrophage, but not lymphocytes. Expression of IL-17, RORγt and 
IL-21 in lung of smoking rats is significantly reduced by Statins at both protein and mRNA level (P<0.05). Surprisingly, although 
pathological changes and damage of lung function caused by smoking are slightly improved, the mPAP is largely reduced by 
Statins therapy in smoking rats. This study suggests that IL-17, IL21 and RORγt play an important role in the progression of 
COPD in smoking rats. Statins can relieve the PAH in smoking rats, probably through reducing the expression of IL17 and its 
mediators. Statins have a great potential in application for COPD patients complicating with pulmonary hypertension.
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