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ameliorates diabetic nephropathy (DN), and to screen and validate its possible key molecular targets.
Methods A DN model was established using db/db mice, and 100 mg/(kg*d) DHM was administered via
gavage 5 d per week for totally 10 weeks.
evaluate the effects of DHM. GSE161885 and GSE270526 datasets were obtained from the Gene Expression
Omnibus (GEO) database and analyzed in combination with the GeneCards database to screen for DN-related

Renal morphological changes were observed after staining to

differentially expressed genes (DEGs). Protein-protein interaction (PPI) network and molecular docking were
employed to predict potential DHM targets. Western blotting and immunofluorescence staining were
performed to detect the effects of DHM on pyroptosis-related pathways in the renal tissues of db/db mice and
in high glucose (HG)-induced human renal tubular epithelial cells (HK-2). The specific NLR family pyrin
domain containing protein 3 (NLRP3) inhibitor MCC950 was also used to validate the predicted mechanism.
Results  In vivo experiments showed that DHM significantly ameliorated renal pathological damage in db/db
mice, alleviated glomerular hypertrophy and mesangial expansion, and markedly reduced Paller scores (P<
0.001).
muscle actin (a-SMA), fibronectin, and collagen 1 in renal tissues. Western blot results showed that the
expression levels of collagen I, collagen I, a-SMA, and transforming growth factor beta 1 (TGF-B1) were
significantly decreased (P<0.05). A total of 16 DN-related DEGs were identified. Enrichment analysis

revealed that these genes were primarily enriched in pathways such as viral protein interactions, cytokine-

Immunofluorescence staining revealed significantly weakened fluorescence signals for o -smooth

cytokine receptor interaction, and the AGE-RAGE signaling pathway in diabetic complications, and were
primarily involved in gene functions such as the positive regulation of lymphocyte-mediated immunity, positive
regulation of adaptive immune response, and chemokine activity. Molecular docking confirmed NLRP3 as a
potential target of DHM. [In vivo validation showed that DHM significantly down-regulated gasdermin-D
(GSDMD) fluorescence signals and inhibited the expression of pyroptosis-related proteins including NLRP3,
Caspase 1, Cleaved-Caspase 1, interleukin 18 (IL-18), and GSDMD (P<0.05). In wvitro studies further
confirmed that both DHM and the specific NLRP3 inhibitor MCC950 alleviate high glucose-induced fibrosis
and pyroptosis in HIC-2 cells. Conclusion DHM can ameliorate the progression of DN, and its mechanism
is related to inhibiting NLRP3 inflammasome-mediated pyroptosis, thereby alleviating renal inflammation and
fibrosis.
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A': Blood glucose levels in each group (n=6); B: Urinary protein (UP) levels in each group (n=5); C: Serum creatinine (Scr) levels
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Figure 1 DHM lowers blood glucose and ameliorates renal dysfunction in db/db mice (¥+s)
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A: HE and PAS staining of renal tissues in each group; B: Quantification of Paller score in each group; C: Quantification of PAS-

positive area percentage in each group

E 2 DHM X db/db /N5 AERR B H R B #ME (=3, x+s)
Figure 2 Effects of DHM on renal histopathological changes in db/db mice (n=3,%+s)
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A': Masson staining of renal tissue in each group; B and C: Immunofluorescence staining of renal tissue in each group

FN/Col- I /DAPI Magnified Collagen I Fibronectin

B3 DHM X db/db /R 1§ AER IR 2 I B R0 (n=3 , vs)
Figure 3 Effects of DHM on renal pathological changes in db/db mice (n=3,x+s)
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A: Western blot analysis of protein expression levels of Collagen 1 , Collagen Il , a-SMA and TGF-B1 in each group;
B~E: Statistical analysis of expression levels of Collagen I (B), Collagen Il (C), «-SMA (D) and TGF-B1 (E)

4 DHM %t db/db /MR BE ST 480 1B X B BRI RN (n=4 , x+s)

Figure 4 Effects of DHM on renal fibrosis-related protein expression in db/db mice (n=4,x+s)
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A and B: PCA clustering analysis and volcano plot of the GSE161885 dataset; C and D: PCA clustering analysis and volcano plot of
the GSE270526 dataset; E: Venn diagram of intersection genes from GSE161885, GSE270526, and DN database
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Figure 5 Identification of DN-related genes through integrated analysis of datasets and database
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A and B: Heatmaps of the intersection genes in the GSE161885 and GSE270526 datasets; C: KEGG pathway enrichment
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Figure 6 Heatmap and enrichment analysis of intersection genes
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A and B: PPI network analysis of the intersection genes; C~L: Molecular docking of top 10 genes in the PPI network
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Figure 7 PPI network and molecular docking analysis of the intersection genes
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A: Representative images of immunofluorescence staining of the kidneys in each group (n=3); B: LDH activity levels in the

kidneys of each group (n=5)
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Figure 8 Renal immunofluorescence staining and LDH release level in each group of mice (i+s)
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A': Western blot analysis of protein expression in each group; B~H: Relative expression levels of related proteins
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Figure 9 Western blot analysis of renal pyroptosis in each group of mice (n=4,x+s)
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Figure 10 Western blot analysis of fibrosis in HK-2 cells
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A: Western blot analysis of protein expression in each group; B~F: Relative expression levels of related proteins. G: LDH level in
cell supernatant of each group

11 HK-24R&ETER S EFERLDHKE
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A: Western blot analysis of protein expression in each group; B~H: Relative expression levels of related proteins
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Figure 12 Western blot analysis of pyroptosis and fibrosis levels in HK-2 cells
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