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Abstract

Objective: To explore the pharmacodynamic material basis and molecular mechanism of Salvia milti-
orrhiza (Danshen) in improving acute pancreatitis (AP) using network pharmacology. Methods:
Based on network pharmacology, this study systematically investigated the active components, po-
tential targets, and pathway mechanisms of Salvia miltiorrhiza for treating AP. Firstly, the active
components of Salvia miltiorrhiza and their corresponding targets were screened using the TCMSP
and Swiss Target Prediction databases. AP disease targets were retrieved from the GeneCards and
OMIM databases. Venny 2.1 was used to identify the intersection targets between the drug and the
disease. Cytoscape 3.9.2 was employed to construct a “Component-Target” network. A protein-pro-
tein interaction (PPI) network was built using the STRING platform to screen core targets. R lan-
guage was applied for Gene Ontology (GO) functional enrichment analysis and Kyoto Encyclopedia
of Genes and Genomes (KEGG) pathway enrichment analysis of the intersection targets. Results: A
total of 54 active components of Salvia miltiorrhiza were screened, corresponding to 61 targets.
Intersection with AP disease targets yielded 59 common targets. PPI network analysis identified 13
core targets, including RELA, IL6, CASP3, BCL2, and GSK3B. GO enrichment analysis indicated that
the targets were significantly enriched in biological processes such as regulation of the inflamma-
tory response and apoptotic processes. KEGG pathway analysis revealed that the therapeutic effects
involve synergistic actions through the PI3K-AKT signaling pathway, p53 signaling pathway, and
neuroactive ligand-receptor interaction pathway. Molecular docking studies revealed that all bind-
ing energies between the hub targets and the ingredients were less than -5 kcal/mol. Conclusion:
Salvia miltiorrhiza may exert its therapeutic effect on AP by multi-component synergy regulating
cytokine storm, apoptoticimbalance, and neurogenic inflammation, reflecting the characteristics of
“multi-target and multi-pathway” integrated regulation. This study provides a molecular basis for
the integrated traditional Chinese and Western medicine application of Salvia miltiorrhiza in treat-
ing AP.
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Figure 1. Venn diagram of the intersection between drug
targets and disease action sites
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Figure 3. PPI network of potential therapeutic targets of
Salvia miltiorrhiza
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Figure 4. List of core targets

4. #DEBRER

3.6. GO IHREE&E 04TM KEGG @R EE ST

3.6.1. GO ThHREE N #h

SR 59 25 - PORACERL A, T R BAFEAT GO 2T & 70 #r, B P<0.01 fE9bR
#E, KIL T ES e DNA 25 53R TiE PR RNA BEEEETE. #haid i - 2Aamtk. 2 R EamE .
G HAMBPZ RS ESE, WA 5.

DNA-binding transcgiption .
RNA polymerﬁg?ﬁgggyﬁg
DNA-binding transcription ‘
factotsyimaiitio
neurotransmitter receptor
neurotransmitter rquﬁ’l’(’)‘f
activity

ubiquitin-like protein .

ligase binding

nuclear receptor activity
Count

@ 5o
@ s
. 10.0

inding
G protein-coupled amine ™Y . 125
receptor activity
acetylcholine receptor
activity
nuclear steroid receptor
neurotransmitter reaxstvtity
activity involved in
regulation of postsynaptic
memBABREBIRANRY
G protein-coupled
neurotransmitter receptor
G protein-coupled sefSAM
receptor activity

ligand-activated
transcription factor activity

steroid binding
transcription coreg_ula_tor

p.adjust
0.00020

0.00015

0.00010

0.00005

serotonin receptor activity

transcription coactivator
binding

__core promoter
seqyeRiReRRcIDKL piring
activity involved in ]

apoptotic process

0.05 0.10 0.15 0.20
GeneRatio

Figure S. Bubble chart for GO enrichment analysis
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Figure 6. Bubble chart for KEGG pathway enrichment analysis
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