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Abstract: Objective To explore the active compounds and integrative mechanism of Apocynum venetum L.
leaves (AVL) in treatment of hyperlipidemia by using network pharmacology and molecular docking. Methods
According to Traditional Chinese Medicine System Pharmacology Technology Platform (TCMSP) database, SuperPred
webserver, Swiss Target Prediction, STITCH and PharmMapper database, the potential active ingredients of AVL
were screened and the potential targets of action were predicted. The targets of hyperlipidemia were obtained from
OMIM, Drug Bank and GeneCard databases, and the compound-target—disease interaction network was built using
Cytoscape3.7.2. The protein—protein interaction network was erected in the STRING database and visualized through
Cytoscape. Then, Cytoscape and Bioconductor databases were respectively utilized for performing GO and KEGG
pathway enrichment analysis on the intersectional targets. Finally, molecular docking was used for preliminary

verification. Results 28 active ingredients including hyperoside, quercetin and kaempferol in AVL, as well as
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129 potential targets, such as serine/threonine protein kinase (AKT1), tumor P53 (TP53) and mitogen activated
protein kinase 3 (MAPK3/ERK1) were screened out. GO analysis found that the potential targets of AVL in
treatment of hyperlipidemia were mainly involved in biological processes including response to stress, lipid
metabolism and steroid metabolism. KEGG pathway analysis mainly involved fluid shear stress and atherosclerosis,
IL-17 signaling pathway and AGE-RAGE signaling pathway, etc. The molecular docking results indicated that the
potential active ingredients could bind stably to key proteins such as AKT1, TP53 and MARK3. Conclusion This
study preliminarily explained the mechanism of AVL in the treatment of hyperlipidemia. We found that AVL exerts

anti—hyperlipidemia activity through regulating lipid biosynthesis, inflammatory response and oxidative stress.

Keywords: Hyperlipidemia; Apocynum wvenetum L. leaves; network pharmacology; molecular docking; lipid

biosynthesis; regulation of inflamatory response; oxidative stress
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Figure 1 Vann diagram of intersecetion gene of AVL targets and

hyperlipidemia related targets
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AVL in the treatment of hyperlipidemia
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Figure 3 PPI network of AVL-hyperlipidemia—keygenes
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Table 3 Topological parameters of key target proteins of AVL in the treatment of hyperlipidemia
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Figure 4 Go analysis of the intersection targets of AVL in the treatment of hyperlipidemia
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Figure 5 Enrichment analysis of KEGG pathways for the intersection targets of AVL in the treatment of hyperlipidemia
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Table 4 KEGG signaling pathways of intersection targets of AVL in the treatment of hyperlipidemia

KEGG ID KEGG Term Pl Genes ID

hsa05418 ARBTG5k 1.15%10™"° MAPK10/HSP9OAA 1/MAPKS8/MAPK 14/MMP2/PIK3R 1/PTK2/MMPY/AKT1/SELE/NFKB1/PIK3CA/TP53/
HokEaE L NFE2L2/BCL2/HMOX 1

hsa04657 1L-17 {5 5l 7.12x10™° GSK3B/MAPK10/HSP9OAA 1/MAPKS8/MAPK 14/L.CN2/MMP3/MMP9/PTGS2/MMP1/MAPK3/NFKB1/CSF2

hsa04668 TNF {5518 % 6.46x10° MAPK10/MAPK8/MAPK 14/MMP3/PIK3R 1/MMP9/AKT1/SELE/PTGS2/MAPK3/NFKB1/PIK3CA/CSF2

hsa04933 AGE-RAGE {55l 1.75x10° MAPK10/MAPK8/MAPK14/MMP2/PIK3R1/AKT1/SELE/CDK4/MAPK3/NFKB1/PIK3CA/BCL2

hsa04926 Bt 21553 1.34x107 EGFR/MAPK10/MAPK8/MAPK 14/MMP2/PIK3R 1/MMP9/AKT1/MMP1/MAPK3/NFKB1/PIK3CA

hsa04066 HIF-1 {5538 i 429107 EGFR/HK1/INSR/PIK3R1/AKT1/HIF1A/MAPK3/NFKB1/PIK3CA/BCL2/HMOX 1

hsa04664 FeeRI {5530 i 4.98x107 MAPK10/MAPK8/MAPK14/ALOX5/PIK3R1/AKT1/MAPK3/PIK3CA/CSF2

hsa04930 VEGF {5538 % 1.83x10° MAPK14/PIK3R1/PTK2/AKT1/PTGS2/HSPB1/MAPK3/PIK3CA

Kaposi

sarcom ciated
herpesvirus

infection

S \FI\ id shear
atherosClerosis

Sphingolipid”~
si g
pathway

Fc gpsilog RI
sin
/ pathway
T cell receptor
si g
pathway

e ORGSO AURIE, ey AR
El 6 FmARA (AVL) 5 R I fE B AR 53— 38 2 — i B 0 4%

Figure 6 Components—targets—pathways network of AVL against hyperlipidemia
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Figure 7 Molecular docking diagram of the key target proteins and compound with the lowest binding energy after docking of AVL in

the treatment of hyperlipidemia
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