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Abstract: 
Acute lung injury (ALI) mainly occurs as increased permeability of lung tissue and 
pleural effusion. Inhaled anesthetic sevoflurane has been demonstrated to alleviate lung 
permeability by upregulating junction proteins after ischemia-reperfusion. However, the 
exact mechanisms of its protective effect on reperfusion injury remain elusive. The aim 
of this study was to assess possible preconditioning with sevoflurane in an in vitro model 
of lipopolysaccharide (LPS)-induced barrier dysfunction in human lung microvascular 
endothelial cells (HMVEC-Ls). In this study, HMVEC-Ls were exposed to minimum 
alveolar concentration of sevoflurane for 2 h. LPS significantly increased the 
permeability of HMVEC-L. Moreover, the distribution of junction protein, vascular 
endothelial (VE)-cadherin, in cell-cell junction area and the total expression in 
HMVEC-Ls were significantly decreased by LPS treatment. However, the abnormal 
distribution and decreased expression of VE-cadherin and hyperpermeability of 
HMVEC-Ls were significantly reversed by pretreatment with sevoflurane. Furthermore, 
LPS-induced activation of the RhoA/ROCK signaling pathway was significantly 
inhibited with sevoflurane. Such activation, abnormal distribution and decreased 
expression of VE-cadherin and hyperpermeability of HMVEC-Ls were significantly 
inhibited with sevoflurane pretreatment or knockdown of RhoA or ROCK-2. In 
conclusion, sevoflurane prevented LPS-induced rupture of HMVEC-L monolayers by 
suppressing the RhoA/ROCK-mediated VE-cadherin signaling pathway. Our results may 
explain, at least in part, some beneficial effects of sevoflurane on pulmonary dysfunction 
such as ischemia-reperfusion injury. 
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