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Abstract: Objective To investigate the mechanism of Chuanbeimu (Fritillariae Cirrhosae Bulbus, FCB) anti-pulmonary fibrosis
based on spatial metabolomics technology combined with conventional pharmacological experiments. Methods Sixty SD rats were

randomly allocated into control group, model group, and high-, medium-, and low-dose FCB groups, with 12 rats in each group. Apart
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from the control group, all groups were subjected to tracheal injections of bleomycin to establish a rat model of pulmonary fibrosis.
The high-, medium-, and low-dose FCB groups received gavage administration of 0.36, 0.18, and 0.09 g/kg FCB powder solution,
respectively, for 28 consecutive days. The control and model groups were administered an equivalent volume of distilled water by
gavage. After the final administration, pathological analysis of rat lung tissue samples was conducted using hematoxylin-eosin and
Masson staining. Furthermore, spatial metabolomics analysis of the fibrotic areas in rat lung tissues from both the control group and
the medium-dose FCB group was performed using aerosol-assisted desorption electrospray ionization mass spectrometry imaging.
Based on the results of the metabolomics analysis, signal pathways with strong relevance were identified through bioinformatics
screening. The mechanism of FCB on epithelial-mesenchymal transition was then validated by measuring standard pharmacological
indices. The content of transforming growth factor-B1 (TGF-B1) in serum was measured using ELISA method. The content of
hydroxyproline in lung tissues was determined using a hydroxyproline assay kit. Additionally, the expression levels of proteins such
as Smad 2/3, p-Smad 2/3, E-cadherin, a-smooth muscle actin (a-SMA), protein kinase B (Akt) and p-Akt in lung tissues were quantified
using Western blotting analysis. Results In the spatial metabolomic analysis, a total of 71 differential metabolites were identified
along with their spatial information, which were enriched in eight metabolic pathways including arginine-proline metabolism and
mammalian target of rapamycin (mTOR) signaling pathway. Compared to the model group, after administration of FCB, there was a
reduction in inflammatory cell infiltration and fibrotic tissue proliferation in rat lung tissues, as well as a decline in collagen fiber
content. The contents of TGF-B1 in serum and hydroxyproline in lung tissues were decreased (P < 0.05). Moreover, there was a decrease
in the phosphorylation level of Smad2/3 and expression level of a-SMA in lung tissues (P < 0.05), while the expression level of E-
cadherin was increased (P < 0.05). Conclusion FCB can improve bleomycin-induced pulmonary fibrosis in rats to some extent. The
possible mechanism might be realized through regulating pathways associated with epithelial-mesenchymal transitions and inhibiting
the deposition of extracellular matrix.
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Fig. 1 Pathological section staining results of rat lung tissue
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