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Exploration on Potential Mechanism of Ginkgo Biloba in the Treatment of Cerebral Infarction
Based on Network Pharmacology*

JIA Youran', ZHANG Shuquan®, QIN Sheng’( 1. College of Traditional Chinese Medicine, Shandong
University of Traditional Chinese Medicine, Jinan 250000, China; 2. Dept. of Encephalopathy, Tai’
an Hospital of Traditional Chinese Medicine, Shandong Tai’ an 271000, China; 3. College of

Integrated Traditional Chinese and Western Medicine, Jining Medical University, Shandong Jining
272067, China)

ABSTRACT OBJECTIVE: To probe into the potential mechanism of Ginkgo biloba in the treatment of cerebral
infarction( CI) based on the method of network pharmacology. METHODS: Through the Traditional Chinese Medicine
System Pharmacology Database and Analysis Platform, the highly active chemical components of Ginkgo biloba were
screened and the potential targets were predicted; the Cl-related targets were retrieved by GeneCards, OMIM,
DisGeNET, Therapeutic Targets Database and Drugbank database. The potential targets of active ingredients of Ginkgo
biloba were converted by Uniprot database and intersected with Cl-related targets to obtain the relevant targets of
Ginkgo biloba for the treatment of CI. The protein-protein interaction network map was constructed to screen the core
genes by using STRING 11. 0 database, the gene ontology function enrichment analysis and Kyoto gene and genomic
encyclopedia pathway enrichment analysis were performed on the active targets of Ginkgo biloba for the treatment of CI
by using Metascape software, and finally the molecular docking verification was performed with the help of software
such as Auto Dock Tools. RESULTS: Totally 10 active chemical components, 122 active component targets and 1 109
Cl-related targets of Ginkgo biloba were detected; 43 potential targets of Ginkgo biloba for the treatment of CI were
obtained after the intersection. The core active ingredients including B-sitosterol, sesamin, stigmasterol, his[ (2S)-2-
ethylhexyl ] benzene-1, 2-dicarboxylate, isopimelanocycline and cgenkwanin were mainly act on the core target of
prostaglandin endoperoxide synthase 2 ( PTGS2), and treated CI through calcium signaling pathway, adrenergic
signaling pathway in toxoplasmosis and cardiac myocytes, phosphatidylinositol-3-kinase/protein kinase B ( PI3K-Akt)
signaling pathway, with the main function of improving blood circulation. Results of molecular docking showed that the

core active ingredients could bind well to the core targets. CONCLUSIONS: Ginkgo biloba may act on PTGS2 and
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other related targets through [-sitosterol, stigmasterol and sesamin, participate in inflammation, oxidation and

apoptosis through the calcium signaling, PI3K-Akt signaling and other pathways, thus exerting the pharmacological

effects of multi-component, multi-target and multi-pathway in the treatment of CI.

KEYWORDS Network pharmacology; Ginkgo biloba; Cerebral infarction; Molecular docking
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Tab 1 Active chemical components of Ginkgo biloba
for the treatment of CI
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Fig 7 GO functional enrichment analysis of Ginkgo biloba for the treatment of CI
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Fig 8 KEGG pathway enrichment analysis of Ginkgo biloba for the treatment of CI
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Tab 2 Results of KEGG pathway enrichment analysis of Ginkgo biloba for the treatment of CI

KEGG gk 0 lg(P) Hxi

hsa04020 Calcium signaling pathway 11 -14.54 ADRAIB;ADRATA;ADRBI; ADRB2; CHRMI ; CHRM2; CHRM3 ; DRD1; HTR2A ; NOS2;NOS3
ko05145 Toxoplasmosis 9 -13.01 BCL2;CASP3;CASP8; CASP9; MAPK14;IL10;NOS2; PIK3CG; TGFBI
ko04261 Adrenergic signaling in cardiomyocytes 8 -10.32 ADRAI1B;ADRA1A; ADRB1;ADRB2;BCL2; MAPK14;PIK3CG;SCNSA
hsa05140 Leishmania infection 6 -8.86 MAPK14;1L10;JUN;NOS2; PTGS2; TGFBI

hsa01522 Endocrine resistance 6 -8. 13 BAX;CCND1;BCL2;MAPK14;ESR1;JUN

hsa04725 Cholinergic synapse 6 -7.66 BCL2;CHRM1;CHRM2;CHRM3;CHRM4;PIK3CG

ko05205 Proteoglycans in cancer 7 -7.63 CCNDI1;CASP3;MAPK14;ESR1;KDR; PLAU; TGFBI
hsa04370 VEGF signaling pathway 5 -1.51 CASP9; MAPK14;KDR;NOS3;PTGS2

ko04151 PI3K-Akt signaling pathway 8 -7.36 CCND1;BCL2;CASP9; CHRM1; CHRM2 ;KDR ; NOS3; PIK3CG
hsa05222 Small cell lung cancer 5 -6.73 CCNDI1;BCL2;CASP9;NOS2; PTGS2

hsa04726 Serotonergic synapse 5 -5.98 CASP3;HTR2A; PTGS1;PTGS2;SLCoA4

hsa04064 NF-kappa B signaling pathway 4 -4.66 BCL2;EHHADH;; PLAU; PTGS2

hsa00071 Fatty acid metabolism 3 -4.38 ACADM;ADHIC; EHHADH

ko05030 Cocaine addiction 3 -4.24 DRD1;JUN;SLC6A3

ko05321 Inflammatory bowel disease (IBD) 3 -3.87 IL10;JUN; TGFBI

ko04152 AMPK signaling pathway 3 -3.09 ADRAITA;CCNDI;PPARG

hsa05202 Transcriptional misregulation in cancer 3 -2.43 BAX;PLAU;PPARG
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Fig 9 Network diagram of “active components of Ginkgo biloba-CI target-signaling pathway”
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Fig 10 Diagram of molecular docking model
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