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ALDH2 attenuates LPS-induced increase of brain microvascular endothelial cell

permeability by promoting fusion and inhibiting fission of the mitochondria
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Abstract: Objective To investigate the effect of aldehyde dehydrogenase 2 (ALDH2) on lipopolysaccharide (LPS)-induced
damage of mouse brain microvascular endothelial barrier and explore the role of mitochondrial fusion and fission in
maintaining the integrity of endothelial barrier. Methods Mouse brain microvascular endothelial cells were treated with 1 ug/
mL LPS for 24 h with or without pretreatment with 20 umol/mL Alda-1 (a ALDH2 agonist) for 1 h. The changes in cell viability
were assessed using cell counting Kit-8 (CCKS8) assay, and the cell permeability was evaluated using transendothelial cell
resistance (TEER) and FITC-Dextran assay. The level of oxidative stress in the cells was assessed by detecting the levels of
malondialdehyde (MDA) and superoxide dismutase (SOD), and the content of reactive oxygen species (ROS) was detected
using a superoxide anion fluorescent probe (DHE). Western blotting was performed to detect the expressions of ALDH2, tight
junction proteins ZO-1 and occludin, and mitochondrial fusion- and division-related proteins Mfn2, OPA1, Drpl and Fisl.
Results Compared with the untreated cells, the cells treated with LPS showed significantly decreased TEER, increased FITC-
dextran leakage, MDA content and ROS production, decreased SOD activity expressions of ALDH2, ZO-1, occludin, Mfn2 and
OPAl, and increased expressions of Drpl and Fisl (P<0.05). Pretreatment with Alda-1 prior to LPS exposure strongly
suppressed the increase of endothelial cell membrane permeability, reduced ROS production, increased the expressions of
ALDH2, ZO-1, occludin, OPA1 and Mfn2, and lowered the expressions of Drpl and Fisl (P<0.05). Conclusion ALDH2 can
alleviate LPS-induced damage of brain microvascular endothelial cell barrier by inhibiting the mitochondrial ROS production
and promoting mitochondrial fusion and inhibiting mitochondrial fission.
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Fig.1 Viability of brain microvascular endothelial cells treated with different concentrations of LPS (A), Alda-1 (B) and both (C).
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