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[Abstract] Objective To observe the therapeutic effects of different doses of methylprednisolone (MP) on smoke
inhalation-induced acute lung injury (SI-ALI) in rats, and to explore the changes in the expression of aquaporins (AQPs) and the
underlying mechanisms for alleviating lung injury. Methods A total of 86 healthy adult male Sprague-Dawley (SD) rats were
randomly divided into five groups: control group (n=6), smoke inhalation injury (SI) group (n=20), low-dose MP group (LMP, SI+
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0.4 mg/kg MP, n=20), medium-dose MP group (MMP, SI+4 mg/kg MP, n=20), and high-dose MP group (HMP, SI+ 40 mg/kg MP,
n=20). A model of smoke inhalation-induced lung injury was established. The survival status of the rats in each group was monitored.
Lung tissues were collected 24 hours after injury to determine the wet-to-dry (W/D) ratio of the lung tissues, arterial oxygen partial
pressure (Pa0,), and the expression levels of inflammatory cytokines TNF-a and IL-6. The degree of lung injury was evaluated using
HE staining, and the mRNA and protein expression levels of AQP1 and AQPS in the lung tissues were detected. Results Compared
with control group, the survival rate of the rats in SI group was significantly decreased (P<0.05); compared with SI group, the survival
rates of the rats in MMP and HMP groups were significantly increased (P<0.05). Compared with control group, the PaO, of the Rats
in SI group was significantly decreased (P<0.05), and the wet-to-dry (W/D) ratio and lung injury scores were significantly increased
(P<0.05). Compared with SI group, the PaO, of the rats in LMP, MMP, and HMP groups (P<0.05) was significantly increased (P<0.05),
and the lung W/D ratio and injury scores in MMP and HMP groups were significantly decreased (P<0.05). ELISA results showed that
compared with control group, the serum concentrations of TNF-a and IL-6 in SI group were significantly increased (P<0.05);
compared with SI group, the concentrations of TNF-a and IL-6 in MMP and HMP groups were significantly decreased (P<0.05). HE
staining revealed that the alveolar structure of the rats in SI group was severely damaged; compared with SI group, the damage to the
alveolar structure in MMP and HMP groups was alleviated. Real-time PCR and Western blotting analysis results showed that
compared with control group, the mRNA and protein expression levels of AQP1 and AQPS in lung tissues in SI group were
significantly decreased (P<0.05); however, compared with SI group, these levels in LMP, MMP, and HMP groups were significantly
increased (P<0.05). Conclusions Smoke inhalation can induce acute lung injury in rats and down-regulate the expression levels of

AQP1 and AQPS in the lung tissues. Methylprednisolone can alleviate pulmonary edema and tissue damage in rats caused by smoke

inhalation, and induce the up-regulation of the expression of AQP1 and AQPS.
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