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Mechanism of Danhong Injection in the Treatment of Acute Cerebral Infarction Based on
Network Pharmacology and Molecular Docking*

MAO Liuying', LI Jiayi*>, MA Lina', GUO Yuanyuan', GU Yuanyuan', HE Ting', CAO Junling’
(1. Dept. of Pharmacy, Oriental Hospital of Beijing University of Chinese Medicine, Beijing 100078,
Chinaj 2. Dept. of Pharmacy, Dongzhimen Hospital of Beijing University of Chinese Medicine, Beijing
100700, China; 3. Luoyang Hospital of Dongzhimen Hospital of Beijing University of Chinese
Medicine, Henan Luoyang 471002, China)

ABSTRACT OBJECTIVE: To probe into the therapeutic target and molecular mechanism of Danhong injection in
the treatment of acute cerebral infarction ( ACI) based on network pharmacology and molecular docking. METHODS ;
Active components of Danhong injection were retrieved from the traditional Chinese medicine systems pharmacology
database and analysis platform, and the potential targets were predicted through the Swiss Target Prediction platform.
GEO2R was used to analyze the differential genes of ACI, and the potential targets of ACI were screened in
GeneCards, Online Mendelian Inheritance in Man and DisGeNET database. The protein-protein interaction network
was constructed by using STRING platform, and the potential key targets were screened through network topology
calculation by Cytoscape software. Functional enrichment analysis of gene ontology and pathway enrichment analysis of
Kyoto encyclopedia of genes and genomes (KEGG) were performed by using R language. The network of traditional
Chinese medicine-active component-target-signaling pathway-disease was constructed. RESULTS: A total of 77 active
components of Danhong injection and 709 corresponding gene targets were screened. Meanwhile, 3 466 differential
genes and 2 102 related targets in ACI were screened. There were 34 potential targets of Danhong injection in the
treatment of ACI, among which the key targets were CXCL8, ITGB1, ACE and KDR. The KEGG pathway enrichment

analysis result was mainly associated with Vascular smooth muscle contraction, Renin secretion, Renin-angiotensin
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system, Regulation of actin cytoskeleton and other signaling pathways. Molecular docking results confirmed the crucial

active components of Danhong injeicton in the treatment of ACI might be miltirone II and dehydrotanshinone II A.

CONCLUSIONS ; Danhong injection act on ACI through multi-component, multi-target and multi-pathway synergistic

mechanisms, which may be closely related to vascular smooth muscle contraction, renin secretion, platelet activation

and other mechanisms.

KEYWORDS Danhong injection; Acute cerebral infarction; Network pharmacology; Molecular docking
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Tab 1 Binding energy of mlecular docking between active components of Danhong injection and target

e s GG (1/mol)
miltirone [l ITGB1 -8.9
luteolin KDR -9.7
quercetin KDR -8.2
kaempferol KDR -9.8
sugiol KDR -9.0
dehydrotanshinone I A KDR -10.9
6-hydroxykaempferol KDR -1.0
baicalein KDR -9.7
quercetagetin KDR -8.5
2-isopropyl-8-methylphenanthrene-3 ,4-dione KDR -1.4
2-(4-hydroxy-3-methoxyphenyl ) -5-( 3-hydroxypropyl) -7-methoxy-3-benzofurancarboxaldehyde KDR -6.0
2-(4-hydroxy-3-methoxyphenyl ) -3-( 3-hydroxypropyl ) -7-methoxy-3-benzofurancarboxaldehyde KDR -6.6
sclareol KDR -10.2
cryptotanshinone KDR -10.4
microstegiol KDR -8.7
miltionone 1l KDR -10.6
NSC 122421 KDR -9.3
(68)-6-( hydroxymethyl ) -1,6-dimethyl-8,, 9-dihydro-7H-naphtho| 8, 7-g | benzofuran-10,, 11-dione KDR -9.9
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Fig 6 Schematic diagram of molecular docking between
ITGB1 and miltirone II
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Fig 7 Schematic diagram of molecular docking between
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