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Mechanism of Sanqgi Mixture for intervention in hepatic ischemia reperfusion
injury based on network pharmacology
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Abstract: Objective Through network pharmacology, the network relationship between the active component of Sangi Mixture, the
target of hepatic ischemia- reperfusion injury (HIRI), and biological pathway was constructed to explore the key target and mechanism
of effect of Sangi Mixture on HIRI. Method Through literature research at home and abroad, Traditional Chinese Medicine Systems
Pharmacology (TCMSP) platform, Pharm Mapper, Swiss Target Prediction and other servers, oral availability (OB) and drug-likeness
(DL) were selected as the limited conditions to collect the relevant targets for Sangi Mixture for intervention in HIRI. The OMIM
database was used to screen and collate HIRI related genes and protein targets. Excel table was used to merge and sort the intersection
between disease and targets through Cytoscape3.7.2 software plug-ins Network Analyzer, with topological parameters
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(degree) > 5 (average degrees of freedom 4.5) for the filter to find the core targets; And the intersection targets were imported to the
server STRING, and with Confidence Score of 0.85 or higher for the filter conditions to build the core protein interactions (Hub-PPI)
network. The intersection target was introduced into FunRich 3.0 software for biological process and biological pathway analysis, and
Cytoscape3.7.2 was used to construct the network of “traditional Chinese medicine-active ingredient-HIRI target-biological pathway”.
Result Sangi mixture could reduce the expression of Aspartate aminotransferase (AST) and glutamate transaminase (ALT) in HIRI
mice (P < 0.01). After screening, 45 active components of Sangi Mixture were obtained, corresponding to 3 273 targets, and the main
compounds included ursolic acid, oleanolic acid, brucine, quercetin, ginsenoside F2, paeoniflorin, etc. Among the 196 targets obtained
by HIRI, 46 targets were intersected with components, including 11-p-hydroxysteroid dehydrogenase (HSD11B1), adenosine receptor
A3 (ADORAB3), cyclooxygenase 2 (PTGS2), adenosine receptor A1 (ADORAL), protein kinase C-¢ (PKC), etc. With the STRING
server setting the qualified condition of Confidence Score > 0.85, the PPI network with high Confidence was obtained and clustered
into three categories through cluster processing. Five biological processes including protein metabolism, signal transduction, negative
regulation of enzyme activity, inflammatory response and transmembrane receptor protein tyrosine kinase signal pathway were
analyzed by FunRich software (P < 0.05). 16 biological pathways including integrin-linked kinase signal, TNF receptor signaling
pathway, P38 mitogen-activated protein kinase signaling pathway, and TRAIL signaling pathway (P < 0.01). Conclusion It is
preliminarily discussed that Sangi Mixture intervenes HIRI through the interaction of multiple components and multiple targets, as well
as the regulation of multiple biological pathways and biological processes. However, the key core targets and the specific regulation
mechanism still need further experimental verification.

Key words: Panax notoginseng (Burk.) F. H. Chen; Cornus officinalis Sieb. et Zucc.; Paeonia lactiflora Pall.; Sangi Mixture; network
pharmacology; biological pathways; database; target; hepatic ischemia reperfusion injury; ursolic acid; oleanolic acid; brucine;

quercetin; ginsenoside F2; paeoniflorin
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Table 1 Effect of Sangi Mixture on ALT and AST in HIRI
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ZH 5 T AST/(IU-L™Y) ALT/(IU-L
(mg-g™)
BFER 125,557+ 36.612 31.057+ 6.692
HIRI 7 1 076.929+316.926™ 686.314 +256.300™
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HE\EFARALLE: "P<0.01; SHERALLE. #P<0.01
P < 0.01 vs sham group; **P < 0.01 vs model group
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Table 2 Basic information of core compounds of Sangi Mixture
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Table 3 Important target protein and topological parameter information of HIRI

EHA ID A SRR E
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Fig. 5 Heat map of activity of active compounds in Sangi Mixture
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Table 4 Basic information of hub compounds in Sanqi mixture
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