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Effects and mechanisms of Periplaneta americana extract

on ameliorating silica — induced lung tissue injury in mice
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Abstract: Objective  To investigate the ameliorative effect and underlying molecular mechanism of Periplaneta americana
extract (PAK) on silica — induced lung tissue injury in mice, so as to provide ideas and experimental evidence for the
prevention and treatment of silicosis. Methods A silica — induced mouse model of silicosis was established. Using in vivo
animal experiments combined with pathological staining, immunohistochemistry, toxicological evaluation of major organs,
transcriptome sequencing, quantitative reverse transcription polymerase chain reaction (qRT — PCR) , and 16S ribosomal DNA
high — throughput sequencing, we systematically evaluated the efficacy and underlying mechanisms of Periplaneta americana
extract in ameliorating silica — induced pulmonary lesions. Results At the experimental dose of 400 mg/kg/d, PAK alleviated
inflammatory injury and collagen deposition in lung tissue of mouse models, and downregulated the expression of fibrosis —
related proteins, with no obvious organ toxicity observed at this dose. Transcriptomic analysis revealed that PAK targeted 149
silica — induced toxicological genes, which were mainly enriched in inflammatory pathways such as the IL — 17 pathway.
Further qRTPCR assays confirmed that PAK inhibited the [l17a/f mediated inflammatory pathway and downregulated the
expression of Tnf —a, 1l6 and other proinflammatory factors. Meanwhile, PAK increased the relative abundance of beneficial
bacteria including Akkermansia, and ameliorated intestinal flora dysbiosis in silicosis mice, which may be associated with the

attenuation of lung tissue damage. Conclusion ~ PAK can inhibit the IL17 signaling pathway and improve intestinal flora,
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thereby alleviating silicainduced pulmonary inflammation and injury, which provides a reference for further research on PAK

and the clinical diagnosis and treatment of pneumoconiosis.

Keywords: Silicosis; Pneumonia and pulmonary fibrosis; IL — 17 signaling pathway ; Gut microbiota; Periplaneta americana

extract
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Fig.1 PAK ameliorates silica — induced mouse lung injury
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Fig.2 Effects of PAK intervention on body weight and major organs in mice
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Fig.3 PAK reduces silica — induced extracellular matrix deposition in mouse lung tissue
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