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based on transcriptomics, and the selected genes were verified by real-time fluorescence quantitative PCR (qQRT-PCR). Methods A
total of 27 mice were randomly divided into three groups (9 mice in each group): control group, model (LPS, 3.5 mg-kg™') group, and
berberine (10 mg-kg ™) group. The model group and the berberine group were intranasally administered LPS solution prepared with
0.9% sodium chloride solution using a pipette, while the control group was administered the same volume of 0.9% sodium chloride
solution. The mice were gently shaken to ensure uniform distribution of the solution. The administration was performed once a day for
seven consecutive days. The mice were sacrificed and lung tissues were collected. Hematoxylin-eosin (HE) staining was used to
observe the pathological changes in lung tissues. Transcriptomics was conducted, and the clustering situation was determined by
analyzing the correlation of gene expression levels between samples. Differentially expressed genes were precisely screened based on
fold change and g value. GO enrichment analysis and KEGG enrichment analysis were performed on the differentially expressed genes.
The STRING database was used to analyze the network interaction of differentially expressed mRNAs. The mRNA expression levels
of myosin binding protein H (Mybph), myosin light chain kinase 2 (Mylk2), and chemokine (CC motif) receptor 3 (Ccr3) in the lower
lobe of the right lung were detected by qRT-PCR. Results Compared with the model group, the pathological damage of lung tissue
in the berberine group was significantly improved. The alveolar perimeter per unit area, the number of alveoli per unit area, the alveolar
area per unit area, and the percentage of alveolar area significantly increased (P < 0.001), while the fibrosis score and inflammation
score significantly decreased (P < 0.001). Transcriptomics correlation analysis indicated that the gene expression in the berberine group
was similar to that in the control group and significantly different from that in the model group. The two comparison groups, control
group vs. model group and model group vs. berberine group, jointly regulated 274 genes. Compared with the control group, the model
group upregulated 227 genes and downregulated 47 genes, and berberine could restore the expression of these genes to a level close to
that of the control group. GO enrichment analysis showed that the jointly regulated processes by the control group vs model group and
model group vs berberine group included inflammatory response, G protein-coupled receptor signaling pathway, immune response,
cell adhesion, phosphorylation, cytoplasm, plasma membrane, protein binding, nucleotide binding, and ATP binding, etc. KEGG
analysis results focused on focal adhesion, regulation of actin cytoskeleton, cytokine-cytokine receptor interaction, calcium signaling
pathway, and chemokine signaling pathway, etc. The common genes in the GO and KEGG enrichment analysis of the interaction
network of differentially expressed mRNAs were Mybph, Mylk2, and Ccr3. The results of qRT-PCR validation indicated that there was
no statistically significant difference in the expression of Mybph and Mylk2 among the three treatment groups. Compared with the
control group, the expression level of Ccr3 mRNA in the model group was significantly increased (P < 0.001); Compared with the
model group, berberine could significantly reduce the expression of Ccr3 (P < 0.001). Conclusion Berberine may alleviate LPS-
induced lung injury by inhibiting the expression of Ccr3.
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Table 1 PCR primers

HE K FRARST EA 55 —3) S FIPI(5°—3)
Cer3 NM_009914.4 TCCAGAGGGTGAAGAAGACAGC GCTGTGAAAAGCAGAAAAAAGG
Mybph NM_001357515.1 GCAGCCACTAAGCCTGAACC GGATTCACAGGCACCCATTCT

NM_001081044.2
NM_008084.2

CACTGGGCACTTGGTGAAGATAA
CCTCGTCCCGTAGACAAAATG

CACTGGGCACTTGGTGAAGATAA
TGAGGTCAATGAAGGGGTCGT
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Fig. 4 GO enriched bubble plot (A, B) and classification bar chart (C, D)
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