Pentoxifylline inhibits chlorine-induced lung injury via improving oxidative stress and hypoxia
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Abstract
Statement of the Problem: Chlorine is a common agent which is widely used in industrial manufacturing. Due to the features of highly irritative and reactive, inhaled chlorine may induce damage to the eye, oral mucous membrane, lung, and even result to acute lung injury (ALI) or acute respiratory distress syndrome (ARDS). However, there is still no specific antidote. Pentoxifylline (PTX), the nonselective phosphodiesterase inhibitor, is commonly used to treat intermittent claudication and peripheral vascular diseases. Recent evidence showed that PTX inhibits ROS generation and improves hypoxia in various models. In this study, we hypothesized that chlorine can induce reactive oxygen species (ROS) accumulation and hypoxia. Administration with PTX may mitigate ALI induced by chlorine through inhibiting oxidative stress and improving hypoxia. 
Methodology and Theoretical Orientation: Twenty-four male Sprague-Dawley rats weighing 220 ± 20g were randomly divided into four groups. Except for negative and positive group, other groups were administrated with PTX (100mg/kg, 0.1mL/100g) at 30 min before and at 15 min after chlorine exposure (400 ppm×5min). The negative and positive groups were administrated with 0.9% NaCl at the same time. At 3 h after chlorine exposure, histopathological analysis was carried out. The reactive oxygen species (ROS) accumulation was measured by Dihydroethidium (DHE) stain. The protective effect of PTX was evaluated by lactate dehydrogenase (LDH). The expression of oxidative stress markers, such as MDA, SOD, L-glutathione (GSH) and oxidized glutathione (GSSG), were observed in serum. The hypoxia-related molecules were examined by western blotting assay.
Findings: At 3h after chlorine gas exposure, there appeared marked histopathological changes in the lung, including macrophage and neutrophile granulocyte inﬁltration and edema emerging in bronchiolar and pulmonary alveolar. The level of ROS was higher than that in positive group. In addition, the levels of LDH, MDA, SOD, GSSG and the expression of E-cadherin increased significantly (P<0.05) compared with negative group. GSH and GSH/GSSG ratio was lower than that in negative group (P<0.05). and the expressions of SOD 1, CAT, HIF-1α, VEGF and occludin were significantly elevated in positive group (P<0.05). After treatment with PTX, significant protective effects were shown (P<0.05), except for SOD activity. 
Conclusion & Significance: The current study showed that chlorine exposure may induce oxidative stress and PTX can alleviate ALI induced by chlorine via inhibiting oxidative stress and improving hypoxia. 
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