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ARTICLE INFO ABSTRACT

Keywords: Aims: Acute lung injury (ALL) is an acute inflammatory disorder. However, the precise mechanisms underlying
Acute lung injury the pathology of ALI remain elusive. An increasing evidence suggests the role of the gut-microbiota axis in the

Microbiota
ARDS

LPS

Lung-gut axis

pathology of lung injury. This study aimed to investigate whether antibiotic-induced microbiome depletion could
affect ALI in mice after lipopolysaccharide (LPS) administration.

Main methods: The effects of antibiotic cocktail (ABX) on ALI in the mice after intratracheally administration of
LPS (5 mg/kg) were examined. Furthermore, 16s rRNA analysis and measurement of short-chain fatty acids in
feces samples and metabolomics analysis of blood samples were performed.

Key findings: LPS significantly increased the interleukin-6 (IL-6) levels in the bronchoalveolar lavage fluid (BALF)
of water-treated mice. Interestingly, an ABX significantly attenuated the LPS-induced increase in IL-6 in BALF
and lung injury scores. Furthermore, ABX and/or LPS treatment markedly altered the o- and p-diversity of the gut
microbiota. There were significant differences in the o- and p-diversity of the water + LPS group and ABX + LPS
group. LEfSe analysis identified Enterococusfaecalis, Clostriumtertium, and Bacteroidescaecimyris as potential mi-
crobial markers for ABX + LPS group. Untargeted metabolomics analysis identified several plasma metabolites
responsible for discriminating water + LPS group from ABX + LPS group. There were correlations between the
relative abundance of the microbiome and plasma metabolites. Integrative network analysis showed correlations
between IL-6 levels in BALF and several gut microbes (or plasma metabolites).

Significance: These data suggest that ABX-induced microbiome depletion could protect against LPS-induced ALI
via the gut-microbiota-lung axis.

1. Introduction incidence of ALI in the United States was 78.9 per 100,000 persons-

years, and the in-hospital mortality rate was 38.5 % [1]. Although in-

Acute lung injury (ALI) is a critical illness syndrome of acute respi- flammatory injuries to the endothelium and epithelium plays a major

ratory failure causing a substantial morbidity and mortality. Patients role in the pathogenesis of AL its precise pathogenesis remains unclear
who recovered from ALI have long-term adverse effects on their quality [2,3].

of life. A prospective, population-based cohort study showed that the Multiple evidence suggest that the gut microbiome plays an

Abbreviations: ABX, antibiotic cocktail; ALI, acute lung injury; BALF, bronchoalveolar lavage fluid; LPS, lipopolysaccharide; SCFAs, short chain fatty acids.
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