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Abstract: Objective To investigate the molecular mechanisms underlying silica-induced pulmonary fibro-
sis, with a focus on the role of neutrophil extracellular traps (NETs), and to evaluate the therapeutic efficacy
Methods

model was established using male C57BL/6 mice randomly allocated into five groups ( n =5 per group): D Ve-

of Protein kinase C inhibitor (1LXS196) administered at different time windows. A murine silicosis
hicle group (Veh group) : intranasal instillation of 60 ul. normal saline; @ Silica-exposed group (CS group) :
intranasal instillation of 60 pL silica suspension (12 mg/60 p1.); @ Treatment groups: protein kinase C inhibi-
tor LXS196 (15 mg/kg * d, intraperitoneal injection for 2 consecutive days) administered at different time
points post-silica exposure: Days 1~2 (LXS 1 d group), Days 5~6 (LXS 5 d group), and Days 12~13 (LXS
12 d group). Physiological status was assessed by monitoring body weight changes and pulmonary function pa-
rameters. At the experimental endpoint, mice were euthanized and lung tissues were harvested for histopatho-
logical analysis (HE, Masson staining) to evaluate inflammation and fibrosis severity, and immunofluorescence
co-staining was performed to detect changes in NETs expression. Western Blot quantified protein expression
levels of key proteins such as MPO, CitH3, a-SMA, and TGF-B1 in lung tissues.
Veh group, CS group mice exhibited delayed body weight recovery ( P <{0.05) and impaired respiratory func-

Results Compared to the
tion. The LLXS 5 d group demonstrated the most significant improvements in body weight and pulmonary func-
tion post-treatment ( P <C0. 05). Histopathological analysis revealed that silica exposure markedly exacerbated
pulmonary inflammation and fibrosis progression ( P <{0. 001), with therapeutic intervention initiated at day 5
showing maximal efficacy ( P <{0. 05). Molecular mechanism studies showed that the expression levels of in-
flammation- and fibrosis-related proteins such as MPO, CitH3, «-SMA, and TGF-81 in lung tissues of mice in
the CS group were significantly upregulated ( P <Z0. 05), while LLXS196 treatment significantly inhibited the
expression levels of these indicators ( P <{0.05). Conclusion Silica exposure induces severe pulmonary tox-
icity by triggering robust inflammatory responses and NETs formation. LLXS196 administration reduces NETs
release and mitigates silicosis-associated pulmonary fibrosis, with optimal efficacy observed during the acute
phase (Days 5~6 post-exposure, LXS 5 d group). These findings provide a novel experimental basis for eluci-
dating the molecular mechanisms of silica-induced pulmonary fibrosis and offer new therapeutic strategies for
the treatment of silicosis-associated pulmonary fibrosis.
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