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Experimental study of dexmedetomidine activating PI3K/Akt pathway to
improve LPS-induced acute lung injury in rats
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Abstract: Objective To investigate the effect of dexmedetomidine (Dex) on LPS-induced acute lung injury (ALI) in rats, and to explore
the possible mechanism of PI3K/Akt signaling pathway changes. Methods Eighty SD rats were randomly divided into five groups:
control group, model group, Dex low-dose group, Dex high-dose group and Dex + LY294002 group. After 24 h of modeling, the lung
tissues were separated. Histopathological sections were observed to examine the degree of pulmonary edema and microvascular
permeability. Western blotting was used to detect the expression of Akt, its phosphorylated protein and mitochondrial apoptotic
signal-related protein. The levels of cytochrome C, membrane potential and ATP in mitochondria were examined. The morphology of
mitochondria was observed by electron microscopy. The apoptosis of lung cells was detected by flow cytometry. The ROS level in cells
was detected by DCFH-DA probe fluorescence microscopy. Results  After 24 h of LPS infusion, the pathological sections showed obvious
ALLI characteristics. Dex could significantly improve the pathological characteristics of LPS-mediated AL at the dose of 50 ug/kg. Compared
with the control group, the relative expression of p-Akt (Thr308) and p-Akt (Ser473) did not change significantly in model group, but
increased significantly in Dex group (P < 0.05), and the expression level of p-Akt (Thr308) and p-Akt (Ser473) in Dex + LY294002 group was
significantly lower than that in the Dex group (P < 0.05). The relative expression of Bax and Bcl-2 protein in model group was significantly
higher and lower than that in control group (P < 0.05). The expression of Bax and Bcl-2 protein in Dex group was lower and higher than that in
model group, while that in Dex +LY294002 group was higher and lower. The apoptotic rates of lung tissue in control group, model group, Dex
group and Dex +LY294002 group were 2.4%, 19.5%, 6.7% and 13.1% respectively, the changes of ROS levels in each group were
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in good agreement with the apoptosis of lung cells. Conclusion Dex can alleviate LPS-mediated apoptosis of lung tissue and
mitochondrial apoptosis by activating PI3K/AKkt signaling pathway, and then improve ALI to play a protective role in lung.
Key words: dexmedetomidine; acute lung injury; PI3K/Akt pathway; cell apoptosis
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Fig. 4 Effect of Dex on protein expression of p-Akt (Thr308) and p-Akt (Ser473) in lung tissue (X £s, n = 12)
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Fig. 5 Effect of Dex on injury of mitochondrion in lung tissue ( X £s, n = 12)
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