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[ Abstract | Objective: In this study, a network pharmacology-based method was applied to analyze the
mechanism of modified Erzhiwan combined with epimedium in treatment of atherosclerosis. Method: The
compounds and targets of modified Erzhiwan combined with epimedium were screened in traditional Chinese
medicine (TCM) systems pharmacology database and analysis platform (TCMSP) and bioinformatics analysis tool
for molecular mechanism of TCM (BATMAN-TCM). Mang related databases were applied to find the target-related
to atherosclerosis. The common targets of modified Erzhiwan combined with epimedium and atherosclerosis were got
by venn diagrams. Cytoscape 3. 6.1 was used to construct ingredients-disease-targets networks. Then protein-

protein interaction ( PPI) analysis of ingredients-disease-targets was builed in STRING database, and was
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visualized by Cytoscape 3.6.1, then important modules were analyzed with Moleculaar complex detection
(MCODE). Biological information annotation databases ( DAVID) was used to carry on gene ontology (GO)
analysis and enrichment analysis of gene encyclopedia kyoto encyclopedia of genes and genomes ( KEGG) pathway.
Result: A total of 38 active ingredients and 266 potential targets of modified Erzhiwan combined with epimedium
were obtained from TCMSP and BATMAN-TCM, 254 atherosclerosis-related targets were retrieved from disease
database. Then 52 common targets were obtained and 14 core genes were screened. Biological processes were
related to inflammatory response, regulation of insulin secretion, positive regulation of nitric oxide biosynthetic
process, etc. The biological pathways mainly included tumor necrosis factor signaling pathway, NF-kappa B
(NF-kB) signaling pathway, peroxisome proliferators-activated receptors signaling pathway and so on.
Conclusion; Modified Erzhiwan combined with epimedium may play the anti-atherosclerosis role by estrogen-like

effect through attach estrogen receptor, inhibiting inflammation and improving insulin resistance, which may provide

guidance for further experimental research.
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Table 1 Basic information of top 10 compounds of modified Erzhiwan combined with epimedium

Molecule 1D AR’ 0B DL ik
MO1.005212 olitoriside_qt 103.23 0.78 T
MOL003402 demethylwedelolactone 72.13 0.43 AR
MOL005190 eriodictyol 71.79 0.24 it
MOL002975 butin 69. 94 0.21 B
MOL005211 olitoriside 65. 45 0.23 ¥
MOL000622 magnograndiolide 63.71 0.19 EE
MOL004367 olivil 62.23 0. 41 g
MOL004388 6-hydroxy-11, 12-dimethoxy-2, 2-dimethyl-1, 8-dioxo-2, 3, 4, 8-tetrahydro-1H- 60. 64 0. 66 PR W
isochromeno[ 3 ,4-h ] isoquinolin-2-ium

MOL004576 taxifolin 57.84 0.27 i ¥
MOL003389 3'-0-methylorobol 57.41 0.27 R
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Fig. 1 Genes target set of modified Erzhiwan combined with

epimedium-AS-gene
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Fig.2 Interaction diagram of compounds and disease targets
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Fig.3 PPI network diagram of modified Erzhiwan combined with

epimedium-AS-gene
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Fig.4 Interaction module of modified Erzhiwan combined with epimedium-AS-gene based on MCODE

- 178 -



526 B4 3 M)
2020 4£2 A

RESEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26 ,No. 3
Feb. ,2020

R2 MEZEAPPINETRARBESHER

Table 2 Clustering analysis results of modified Erzhiwan combined with epimedium PPI network node

e s . A -
(e R whn | BAE @mnn
a 40 A 2 (IL) -10, il 88 R BE B (TNF) | 1L-6, IL-18, IL-1a, B L F 2(CCL2) , 6571 g -
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b LB R 2 M (RXRA) , — S (L A 45 i (NOS2) |, 5k 480 £k Wy 6 s 484 5 9 40 Z 1K 3 3 3
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c AR F-8, (TGF-B, ), f2 A K W F 2 (1GF2) , A £F ¥ il J% 800 4 400 1) 570 1 3 3
(SERPINEL )
3 MKZEA-AS-EEMEYF TR
Table 3 Biological processes of modified Erzhiwan combined with epimedium-AS-gene
2 SR Mg BH/A r
BP 2 [ B3 R A S H {5 5 38 % (steroid hormone mediated signaling pathway) 4 3.10 x10 73
BP Mg 24/ 3 19 15 5 #% (lipopolysaccharide-mediated signaling pathway) 4 4.50 x 10 ~°
BP F: % 8 4 B H1 2 (removal of superoxide radicals) 3 6.80 x10 ~*
BP 20 i %t 1 22485 B9 52 ( cellular response to lipopolysaccharide) 4 8.30 x10 ~*
BP 20 60 PR F 43 9 B BR8] Y5 ( positive regulation of cytokine secretion) 3 9.90 x10~*
BP — Ak U A B TR B B Y ( positive regulation of nitric oxide biosynthetic process) 3 1.40 x 10 73
BP P45 J 55 2543 W (regulation of insulin secretion) 3 1.80 x10 ~*
BP H I B {55 14 5 (protein kinase B signaling) 3 4.00 x10 73
BP AR 30 R (glucose metabolic process) 3 4.70 x 10 73
BP A ]2 I (inflammatory response ) 5 6.20 x10 ~*
CC 20 i #b 55 7] (extracellular space) 20 3.60 x10 "2
cC 2 g 7] 3 i ( extracellular matrix) 5 2.90 x10°*
cC 1% (extracellular matrix) 17 1.80 x10 3
CC 1% YL A2, J7i ( nucleus) 4 6.60 x 10 3
cC J JIE Z ( nuclear chromatin) 4 9.00 x10 73
cC 41 Jf 4 IX 5, ( extracellular region ) 6 1.50 x10 72
MF 2% [ B 384 2% 52 1R T 4 (steroid hormone receptor activity) 6 2.00 x10 ¢
MF 21 M X 5 1% P (eytokine activity) 7 8.60 x 10 ~°
MF 2 [ 45 4 (steroid binding) 3 2.80 x10?
MF JIFL [ i O -k 34 7 % it % % ( cholesterol O-acyltransferase activity ) 2 8.30 x 10 ~*
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Fig.5 Biological pathways of modified Erzhiwan combined with
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