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Mechanism of Tongmai Jiangtang Capsules in treatment of diabetic nephropathy
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Abstract: Objective To systematically elucidate the active components, potential targets, and signaling pathways of Tongmai
Jiangtang Capsules in treatment of diabetic nephropathy by using network pharmacology and molecular docking, and to provide a
theoretical basis for its clinical application. Methods Active components and targets of Tongmai Jiangtang Capsules were screened
from TCMSP, ETCM, HERB, and other databases. Diabetic nephropathy-related targets were retrieved from GeneCards and OMIM,
and the intersection was taken to obtain potential therapeutic targets. PPI network was constructed using the STRING database and
Cytoscape, and core targets were identified through topological analysis. GO and KEGG enrichment analyses were performed via the
DAVID database. A “drug-component-target-disease” network was constructed to identify core active components. Molecular docking

was conducted with AutoDock Vina for validation. Results A total of 135 active components of Tongmai Jiangtang Capsules were
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obtained, along with 304 potential therapeutic targets. PPI network topology analysis identified ten core targets: Aktl, TP53, TNF, IL-
6, CASP3, IL-1B, HIF-1A, NF-kB, STAT3, and TGF-Bl. GO and KEGG enrichment analyses revealed that the targets were
significantly enriched in the AGE-RAGE signaling pathway, IL-17 signaling pathway, lipid and atherosclerosis pathway, HIF-1
signaling pathway, and others, mainly involving inflammatory response, oxidative stress, apoptosis, and fibrosis regulation. Quercetin,
luteolin, berberine, tanshinone 114, baicalin, kaempferol, formononetin, calycosin, isorhamnetin, and ferulic acid were identified as the
core components. Molecular docking showed that the binding energies of all core component has strong binding affinity. Conclusion
Tongmai Jiangtang Capsules may exert anti-inflammatory, antioxidant, anti-apoptotic, and anti-fibrotic effects by acting on key targets
such as Aktl, TNF, IL-6, HIF-1A, and TGF-B1 through core components like quercetin, luteolin, and berberine, synergistically
modulating the AGE-RAGE, PI3K/Akt, HIF-1, IL-17, and other signaling pathways.

Key words: Tongmai Jiangtang Capsules; network pharmacology; molecular docking; diabetic nephropathy; quercetin; luteolin;
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Table 1 Basic information of potential active components of Tongmai Jiangtang Capsules
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Fig.1 Venn diagram of common targets of Tongmai Fig. 2 PPI network of Tongmai Jiangtang Capsules in

Jiangtang Capsules and diabetic nephropathy treatment of diabetic nephropathy
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Table 2 Score table of core target analysis of Tongmai Jiangtang Capsules in treatment of diabetic nephropathy

A degree i A ¥rhaotE BEETPOME L degree {# AHROME RO
TNF 100.00 120.31 0.97 PPARG 96.00 97.19 0.94
MTOR 81.00 50.90 0.82 EGFR 91.00 84.55 0.90
RELA 75.00 26.39 0.79 ERBB2 74.00 46.23 0.78
CCL2 82.00 52.46 0.83 TP53 101.00 122.32 0.98
TGFB1 90.00 71.83 0.89 EGF 83.00 56.19 0.84
SIRT1 82.00 55.65 0.83 STAT3 97.00 99.11 0.94
MYC 88.00 66.92 0.87 MAPK3 94.00 103.61 0.92
AKT1 100.00 123.22 0.97 CCND1 80.00 46.66 0.82
HIF1A 97.00 97.50 0.94 NFKB1 97.00 98.14 0.94
ESR1 92.00 85.00 0.90 TLR4 83.00 57.08 0.84
IL-6 102.00 130.65 0.99 CXCL8 80.00 50.14 0.82
Bcl-2 96.00 97.41 0.94 VCAM1 69.00 31.69 0.75
Bcl-2L1 75.00 33.12 0.79 ICAM1 76.00 37.58 0.79
JUN 99.00 113.10 0.96 IL-1A 79.00 42.69 0.81
MMP9 95.00 94.23 0.93 IL-2 69.00 24.65 0.75
PTEN 84.00 53.35 0.84 MMP2 76.00 36.18 0.79
IL-4 69.00 23.98 0.75 PTGS2 94.00 89.66 0.92
FN1 85.00 63.52 0.85 IL-10 82.00 53.95 0.83
NFKBIA 77.00 32.11 0.80 FOS 83.00 44.15 0.84
HSP90AAL 83.00 61.95 0.84 NFE2L2 70.00 30.71 0.76
STAT1 77.00 34.06 0.80 IL-1B 99.00 116.99 0.96
GSK3B 83.00 65.35 0.84 IFNG 85.00 60.12 0.85
CASP8 72.00 24.50 0.77 HMOX1 76.00 39.18 0.79
CASP3 99.00 110.85 0.96
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“Drug-component-target-disease” network diagram
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