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Lipopolysaccharide exacerbates acute lung injury in mice by promoting
the migration of inflammatory cells via the CCRS pathway

ZHANG Ruiyu, LEI Yuxi, LIU Zhi, ZHAO Dongchi
Department of Pediatrics, Zhongnan Hospital of Wuhan University, Wuhan 430071, Hubei, China

Abstract

Objective: To investigate the role of CCR5 in acute lung injury (ALI) induced by lipopolysaccha-
ride (LPS) in mice. Methods: Gene sets were obtained from the GEO database, and the differential
expression of CCRS and its ligands was analyzed using R software. An acute lung injury model was
created in mice through tracheal instillation of LPS. After 24 hours, samples were collected for HE
staining to assess the pathological changes in lung tissue and to score them. The wet/dry weight ratio
of lung tissue was calculated, and Wright-Giemsa staining was used to evaluate the number of inflam-
matory cells in the bronchoalveolar lavage fluid (BALF) from each group of mice. The qRT-PCR and
Western blot techniques were employed to measure the expression levels of CCR5 mRNA and protein

in lung tissue. A cellular inflammation model was also developed, and Western Blot was used to as-
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sess CCRS protein expression. Additionally, a scratch assay was performed in vitro to evaluate the
migration ability of macrophages. Results: Bioinformatic analysis of the GSE18341 dataset (n=16) re-
vealed significant upregulation of CCR5 and its cognate ligands in lung tissues from both juvenile (21-
day-old) and adult (16-week-old) mice following LPS-induced acute lung injury (P<C0.05). These
findings demonstrated a critical role for CCR5 signaling in the pathogenesis of pulmonary injury. In
our animal models, comparative analysis showed LPS exposure resulted in lung injury in mice, signifi-
cantly increasing the wet/dry weight ratio and the number of inflammatory cells in BALF, along with
elevated CCR5 mRNA and protein levels in lung tissue (P<C0.05). Treatment with Maraviroc re-
duced L.PS-induced lung damage, lowered the wet/dry weight ratio, and decreased inflammatory cell
counts in BALF compared with the LPS group. In vitro, inhibiting CCR5 in macrophages diminished
their migration in response to LPS. Conclusion: CCRS5 is implicated in LPS-induced acute lung injury

in mice, and the CCRS inhibitor Maraviroc can reduce the migration of alveolar macrophages, thereby

mitigating acute lung injury.
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