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Abstract : Objective  To investigate the therapeutic efficacy and underlying mechanism of ZSP1603, a novel independently
developed small — molecule tyrosine kinase inhibitor, against lung tissue injury in silicotic mice, so as to provide an
experimental basis for clinical research on the treatment of silicosis. Methods Based on the molecular toxicological network
induced by silica dust, molecular docking was performed to predict the potential targets and mechanisms of ZSP1603 in
alleviating silica dust — mediated respiratory toxicities. A silica — induced mouse silicosis model was established. Pathological
staining, immunohistochemistry and multi — omics analyses were comprehensively applied to evaluate the protective effects and
molecular mechanisms of ZSP1603 on silica — associated silicosis — like lesions in mice. Results A total of 50 intersecting
genes were identified between the pharmacological targets of ZSP1603 and the toxicity — related genes triggered by silica dust,
which were mainly enriched in signaling pathways associated with inflammation, oxidative stress and fibrosis. Long — term
administration of ZSP1603 at the experimental dose (60 mg/kg) significantly ameliorated silica — induced pulmonary
inflammation, lung tissue damage and collagen deposition (at 12 weeks, the Szapiel and Ashcroft scores in the ZSP1603 group
were significantly lower than those in the model group,P <0.01) , and downregulated the expression of proteins related to silica
toxicity (the expression levels of Collagen 1, Collagen IlI, o —SMA, FN, TNF - «, IL -6, and IL — 1B were significantly
downregulated compared to the model group,P <0.001). Moreover, ZSP1603 effectively corrected the gut microbiota dysbiosis
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in silicotic mice. In addition, no obvious systemic in vivo toxicity was observed following treatment with the experimental dose

of ZSP1603. Conclusion

The novel tyrosine kinase inhibitor ZSP1603 alleviates silicosis — related inflammation and fibrosis

in a mouse silicosis model. These findings provide a reference for the research and development of therapeutic agents for the

secondary and tertiary prevention and clinical intervention of silicosis.
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