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Chen et al.: Erigeron breviscapus for Treating Myocardial Ischemia

By using network pharmacology, molecular docking and molecular dynamics, active ingredients, targets and 
mechanisms of Erigeron breviscapus in treating myocardial ischaemia-reperfusion injury were elucidated. It 
was found that the target gene for Erigeron breviscapus crossed with the disease gene related to myocardial 
ischaemia-reperfusion injury after obtaining the drug components. According to those intersection results, 
cytoscape was used to obtain the hub genes. The hub genes were subjected to gene ontology enrichment 
and analyzed with the Kyoto Encyclopedia of Genes and Genomes. After molecular docking of the hub 
genes with the components of Erigeron breviscapus, the optimal docking result was selected for molecular 
dynamics simulation. The two main active ingredients (1-hydroxy-2,3,5-trimethoxyxanthone and scutevulin) 
of Erigeron breviscapus have 51 therapeutic targets related to myocardial ischaemia-reperfusion injury, 
including 6 key genes (epidermal growth factor receptor, estrogen receptor 1, matrix metalloproteinase, 
prostaglandin-endoperoxide synthase 2, heat shock protein 90 alpha family class A member 1 and serine/
threonine kinase 1). The signaling pathways mainly focus on inflammatory reactions. The results of molecular 
docking and molecular dynamics show that scutevulin closely and stably binds with estrogen receptor 1 and 
with prostaglandin-endoperoxide synthase 2. In the treatment of myocardial ischaemia-reperfusion injury, 
Erigeron breviscapus may act on target genes such as estrogen receptor and prostaglandin-endoperoxide 
synthase 2 that affect the signal pathway of inflammatory factors.

Key words: Erigeron breviscapus, myocardial ischaemia-reperfusion injury, network pharmacology, molecular 
docking, molecular dynamics simulation

In Myocardial Ischaemia-Reperfusion Injury (MIRI), 
the myocardial blood supply is interrupted for a short 
time and then restored to the ischaemic myocardium 
within a certain period of time, however, the resulting 
injury is more serious than that before blood supply 
recovery[1,2]. Clinically, MIRI occurs when an occluded 
coronary artery is recanalized. In some cases, blood 
pressure drops, cardiac insufficiency, arrhythmia and 
other problems, even sudden death can occur[3-6]. The 
effects of ischemia worsen after a period of blood 
perfusion restoration to the infarcted area. Studies on 
the mechanism of reperfusion injury have shown that 
oxygen free radicals[7], calcium overload[8], energy 
metabolism disorder of myocardial fibres[9], vascular 
endothelial cells[10], nitric oxide[11], neutrophils and 
apoptosis may all be involved in the pathogenesis 
of MIRI[12]. Prevention and mitigation of MIRI are 

key to surgical treatment of ischaemic heart disease 
and early reperfusion of thrombolysis or primary 
percutaneous coronary intervention is a common 
measure for clinical treatment of MIRI[13]. Therefore, 
it is necessary to study safer and more effective 
treatment interventions to reduce the clinical risk of 
MIRI and provide new treatment strategies.

Traditional Chinese Medicine (TCM) as an important 
field of global medicine, plays an irreplaceable role 
in the treatment of MIRI. Erigeron breviscapus, also 
known as Chrysanthemum morifolium, is abundant 
in Yunnan[14]. The medicine is the dry whole grass 
of Erigeron breviscapus, which is a composite plant. 
Recent studies have shown that Erigeron breviscapus 
has many pharmacological effects including- 
improves blood circulation[15], anti-inflammatory[16] 
and antioxidative effects[17]. Network pharmacology 
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is a promising method of TCM evaluation. Systems 
biology can be combined with pharmacokinetics and 
pharmacodynamics to study drugs, targets and their 
pharmacological activities. Therefore, in this study, 
computational tools and resources were used to 
study the pharmacological network of the effects of 
Erigeron breviscapus on MIRI to predict the active 
compounds and potential protein targets. Molecular 
docking and Molecular Dynamics (MD) assessments 
were used to detect the interactions between activated 
compounds and protein targets.

MATERIALS AND METHODS

Active component screening and targets:

High-throughput Experiment- and Reference-
guided database of TCM (HERB) (http://herb.ac.cn/) 
is an efficient network pharmacology resource. 
Its database contains 1241 gene targets and 494 
modern diseases affected by herbs (or ingredients)
[18]. In this study, the key words Erigeron breviscapus 
were entered into HERB to find the ingredients. To 
further understand the Absorption, Distribution, 
Metabolism and Excretion (ADME) characteristics 
of Erigeron breviscapus, the components of 
Erigeron breviscapus were predicted in Absorption, 
Distribution, Metabolism, Excretion and Toxicity lab 
(ADMETlab) 2.0 (https://admetmesh.scbdd.com/)[19]. 
The main indexes of ADME examined in this study 
were oral bioavailability (F %) (20 %)≥0-0.3 and 
Quantitative Estimate of Drug-likeness (QED)>0.67. 
F % is a reliable index to objectively evaluate the 
internal qualities of drugs that represents the speed 
and degree of drug absorption into the circulatory 
system. Drug-likeness represents the sum of the 
pharmacokinetic properties and safety of compounds, 
which is calculated by comparing the functional 
or physical properties of compounds with those of 
most known drugs. The chemical composition of 
Erigeron breviscapus found in the HERB database 
was submitted to the SwissTargetPrediction (http://
www.swisstargetprediction.ch/) tool to predict the 
targets of the components[20].

Mining of MIRI-related targets:

Targets related to MIRI were collected through 
the Online Mendelian Inheritance in Man (OMIM) 
database (https://www.omim.org/) and GeneCards 
database (https://www.genecards.org/). The targets 
of both the databases were uploaded to the Universal 
Protein resource (UniProt) database (http://

www.uniprot.org/) and the species was defined 
as “Homo sapiens” to obtain the corresponding 
gene information and correct the targets. Then, the 
targets corresponding to the compounds of Erigeron 
breviscapus and the targets related to MIRI were 
intersected to obtain the potential targets of the drug 
micro molecules.

Construction of herb-active ingredient-target 
interaction network:

The network of active ingredient targets of the 
TCM, Erigeron breviscapus was constructed by 
using Cytoscape 3.9.0 (http://cytoscape.org/), which 
can help visually display the pharmacological 
mechanisms[21].

Construction and analysis of a Protein-Protein 
Interaction (PPI) network:

The potential targets of the compounds in Erigeron 
breviscapus were introduced into the Search Tool 
for the Retrieval of Interacting Genes/Proteins 
(STRING) 11.0 database (https://string-db.org)[22], 
and the species was defined as “Homo sapiens” to 
construct the PPI network model. The confidence 
of the network was>0.4 and the unconnected nodes 
were hidden. The other parameters were set to the 
default values. Finally, a PPI network was obtained 
and the constructed network was downloaded in 
parallel Tab-Separated Values (TSV) file format 
and then imported into Cytoscape 3.9.0 software to 
visualize the PPI network. We used the Cytoscape 
app for Network Centrality Analysis (CytoNCA) 
plug-in tool in Cytoscape to analyze the protein 
targets in the complex bioinformatics unweighted 
network[23]. The analysis methods included the 
Degree Centrality (DC), Betweenness Centrality 
(BC), Closeness Centrality (CC), Eigenvector 
Centrality (EC), Information Centrality (IC), Local 
Average Connectivity (LAC), Subgraph Centrality 
(SC) and Normalized alpha (α)-Centrality (NC) 
methods. Target screening was based on the inclusion 
criteria of median values greater than the topological 
parameters and the nodes ultimately obtained were 
considered as the key nodes in this interactive 
network. 

Gene Ontology (GO) and Kyoto Encyclopedia of 
Genes and Genomes (KEGG) pathway enrichment:

With R packages such as org.Hs.eg.db and 
clusterProfiler[24], with p<0.05 as the screening 
condition, GO enrichment analysis and KEGG 
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signaling pathway analysis of the target functions in 
key nodes were carried out.

Molecular docking:

The crystal structures of the gene targets were 
obtained from the Research Collaboratory for 
Structural Bioinformatics Protein Data Bank (RCSB 
PDB) (https://www.rcsb.org/). The crystal water 
and complex small molecules were removed by 
Proprietary Molecular visualization system (PyMOL) 
2.4.1 software and then imported into AutoDock 
tools 1.5.6 software for hydrogenation and charging. 
The result was output in Protein Data Bank, Partial 
Charge and Atom Type (PDBQT) format. Small 
drug molecules were obtained from the PubChem 
database (https://pubchem.ncbi.nlm.nih.gov/) and 
imported into ChemBio3D Ultra 14.0 software and 
their energy was minimized. The Cavity-detection 
guided Blind Docking (CB-Dock) online tool was 
used for molecular docking (http://cao.labshare.
cn/cbdock//)[25]. The Vina fraction, a lower value 
of that indicates more stable binding of ligand to a 
receptor, which was used preliminarily to evaluate 
the compound-target binding activity. The complex 
was imported into Discovery Studio 2016 software 
and the distance of hydrogen bond and the number of 
pi bonds were calculated.

MD simulation:

The initial structures of the target proteins were 
obtained from the RCSB PDB. Through the 
Preparing PDB structure (Advanced Edition) 
scheme of Yin Fuyun's computing platform  
(https://cloud.yinfotek.com/), the LEaP modules of 
PDBFixer and AmberTools 20[26,27] were called to 
prepare the receptors and repair the missing residue 
atoms. Based on the electrostatic potential calculated 
by Gaussian 09W[28] at the Becke, 3-parameter, Lee-
Yang-Parr (B3LYP)/6-311G(d,p) level, the semi-
empirical with Bond Charge Correction (AM1-BCC) 
charges of small molecules were calculated by the 
Amber antechamber program[29].

On the Yin Fuyun computing platform, AmberTools 
20 was called to carry out MD simulation and the 
Assisted Model Building with Energy Refinement 
force field 2019 Stony Brook (AMBER ff19SB)
[30], General Amber Force Field (GAFF)[31] were 
used for proteins and small molecules, respectively. 
The Optimal Point Charge (OPC) water model and 
truncated octahedral water box with edge 10 were 
used for solvent treatment. Periodic Boundary 

Conditions (PBCs) were used and the net charge 
was neutralized with 0.15 mol Sodium chloride 
(NaCl). Nonbonding van der Waals interactions 
were calculated by the L-J 12-6 potential and the 
truncation value was 10 Å, while the long-range 
electrostatic force was treated with the Principal 
Manifold Estimation (PME)[32] algorithm. The 
SHAKE algorithm was used to constrain covalent 
bonds involving hydrogen atoms[33]. To eliminate 
unfavorable interatomic contact, first a binding force 
of 10.0 kcal/(mol Å2) was applied to the heavy atoms 
and the energy was minimized by the 2500-step 
steepest descent method and 2500-step conjugate 
gradient method. Then, the whole system was relaxed 
and the energy was minimized by the 10 000-step 
steepest descent method and 10 000-step conjugate 
gradient method. The temperature of the system was 
gradually raised to 300 K by 20 picosecond (ps) 
constant-Number (N), constant-Volume (V), and 
constant-Temperature (T) (NVT) simulation, after 
which the two-step equilibrium phase was carried 
out. First, 200 ps of constrained heavy atom constant-
Temperature, constant-Pressure ensemble (NPT) 
simulation was performed; next, 1 nanosecond (ns) 
of unconstrained NVT simulation was performed. 
A Berendsen hot bath was used to control the 
temperature at 300 K, a Monte Carlo pressure bath 
was used to control the pressure at 1 atm and the 
coupling constant and relaxation time were both 1 
ps. Finally, a 20 ns NVT simulation was carried out 
and the integration time step was 2 femtosecond (fs)
[34]. According to the following formula, a total of 
200 snapshots were extracted from MD trajectories 
and used to calculate the binding free energy (ΔGbind) 
of Molecular Mechanics Poisson-Boltzmann Surface 
Area (MMPBSA)[35]

ΔGbind=ΔGcomplex-(ΔGreceptor-ΔGligand)

RESULTS AND DISCUSSION
Active ingredients and target genes of Erigeron 
breviscapus were found. A total of 14 active 
ingredients of Erigeron breviscapus were found in 
the HERB database. Fourteen small molecules were 
predicted by ADME in ADMETlab 2.0 and two small 
molecules (1-hydroxy-2,3,5-trimethoxyxanthone 
and scutevulin) were finally screened according to 
F % (20 %)≥0-0.3 and QED>0.67. The targets of 
1-hydroxy-2,3,5-trimethoxyxanthone and scutevulin 
were predicted by the SwissTargetPrediction 
database.1-Hydroxy-2,3,5-trimethoxyxanthone 
had 81 target genes, and scutevulin had 100 target 
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genes. A total of 169 target genes were obtained by 
removing duplicate genes from the targets of the 
two compounds. Through the OMIM database and 
GeneCards database, 1153 targets related to MIRI 
were retrieved and 51 common target genes were 
obtained by crossing the potential target genes of 
1-hydroxy-2,3,5-trimethoxyxanthone and scutevulin 
(fig. 1). 

Further, compound-target network was predicted for 
which the protein interaction data of 51 targets was 
obtained by the STRING online analysis tool and 
were imported into Cytoscape software. The TCM-
active ingredient-target network including Erigeron 
breviscapus and its active ingredients is displayed, 
which contains 54 nodes and 298 edges in this 
network (fig. 2).

The analysis of key targets of Erigeron breviscapus 
was carried out. For this, the PPI network diagram 
of 51 targets was analyzed with the CytoNCA tool 
of Cytoscape software. The median values of BC, 
CC, DC, EC, IC, LAC, NC and SC were 55.37, 
0.48, 9.41, 0.11, 3.69, 4.39, 6.73 and 52547.14, 
respectively. Then, 16 key targets were obtained and 
a network diagram was constructed. When the same 
analysis method mentioned above was used, the 
median values of BC, CC, DC, EC, IC, LAC, NC and 
SC were 4.5, 0.78, 10.5, 0.24, 5.76, 7.40, 9.46 and 
4513.65 respectively, and ultimately, six key targets 
Epidermal Growth Factor Receptor (EGFR), Estrogen 
Receptor 1 (ESR1), Matrix Metalloproteinase 
(MMP9), Prostaglandin-Endoperoxide Synthase 2 
(PTGS2), Heat Shock Protein 90 Alpha Family Class 
A Member 1 (HSP90AA1) and Serine/Threonine 
Kinase 1 (AKT1) were obtained (fig. 3). 

GO and KEGG pathway enrichment analysis was 
evaluated in which GO enrichment analysis of the 
above six key targets showed that the main enriched 
Biological Process (BP) terms were the response to 
Ultraviolet A (UV-A), positive regulation of smooth 
muscle cell proliferation and positive regulation of 
peptidyl-serine phosphorylation. The Molecular 
Function (MF) terms were Adenosine Triphosphatase 
(ATPase) binding, protein phosphatase binding and 
phosphatase binding. The Cellular Component (CC) 
terms were ficolin-1-rich granule lumen, ficolin-1-
rich granule and transcription preinitiation complex 
(fig. 4). KEGG enrichment analysis revealed that these 
genes were significantly enriched in the Interleukin 
(IL)-17 signaling pathway, Tumor Necrosis Factor 

(TNF) signaling pathway, relaxin signaling pathway, 
Phosphoinositide-3-Kinase-Protein Kinase B (PI3K-
Akt) signaling pathway and Janus Kinase-Signal 
Transducers and Activators of Transcription (JAK-
STAT) signaling pathway (fig. 4).

Further, for molecular docking two active 
ingredients (1-hydroxy-2,3,5-trimethoxyxanthone 
and scutevulin) were predicted to bind with six 
key targets at different degrees (Table 1 and fig. 
5). A lower Vina score indicated that an interaction 
between compounds and receptors was stronger and 
more stable. Scutevulin had the strongest and most 
stable binding affinity for ESR1 and PTGS2.

As PTGS2 and ESR1 were the selected core targets, 
the binding of scutevulin with these two targets in 
the molecular docking assessment was superior. 
Therefore, we chose the docking conformations of 
PTGS2, scutevulin, ESR1 and scutevulin with low 
binding energy as the initial conformations for the MD 
simulation (fig. 6). The Root Mean Square Deviation 
(RMSD), which is an important basis to measure the 
stability of a system was calculated as the sum of all 
atomic deviations between the conformation and the 
target conformation at a certain moment. Low RMSD 
values of PTGS2 (0.57-1.29), scutevulin (0.78-1.75) 
and ESR1 (0.6-1.33) are shown in fig. 6. The results 
indicate that the molecular docking of scutevulin 
with PTGS2 or ESR1 is very stable. The MD 
trajectory was calculated by Molecular Mechanics 
with Generalised Born and Surface Area Solvation 
(MMGBSA) to study the binding energy of the 
small molecules and targets. Table 2 summarizes the 
results of the two complexes in the MD simulation. 
The results show that all binding free energies are 
less than zero, which indicates that the reaction can 
proceed spontaneously.

In recent years, the incidence of Coronary 
Atherosclerotic Heart Disease (CAHD) has 
increased year by year and the increased incidence 
is accompanied by an increase in mortality. 
Interventional therapy, one of the main methods used 
to treat CAHD can be associated with MIRI[36,37]. The 
occurrence of MIRI usually leads to poor prognosis 
and can even endanger the lives of patients. Therefore, 
safe and effective ways to prevent MIRI are urgently 
needed. Many network pharmacology-based studies 
have been performed to investigate the mechanisms 
of action of Erigeron breviscapus on cardiovascular 
diseases. 
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Fig. 2: Erigeron breviscapus-MIRI-potential target gene network

Fig. 1: Venn plot of 51 potential targets
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Fig. 4: GO enrichment and KEGG pathway enrichment analysis
Note: (  ): BP; (  ): CC; (  ): MF; (  ): KEGG

Fig. 3: Topological analysis of the intersecting targets between MIRI-related targets and targets of Erigeron breviscapus active compounds
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Molecule name Target 
name PDB ID Score 

(kcal/mol)
Cavity 
size

Centre Size

x y z x y z

1-Hydroxy-2,3,5-
trimethoxyxanthone

PTGS2 5F19 -8.4 1247 31.6 37.6 17.8 20 20 33

HSP90AA1 1BYQ -7 705 40.5 -48 64.6 20 20 20

Scutevulin

PTGS2 5F19 -9.1 5179 11.9 52.6 16.7 33 26 29

MMP9 1GKD -7.5 940 -2.4 22.3 16.7 20 31 20

HSP90AA1 1BYQ -7.4 705 40.5 -48 64.6 20 20 20

ESR1 1GWR -9 1719 9.96 2.37 -16.7 32 20 20

EGFR 1M14 -7.7 3283 29.1 9.37 50.3 32 35 20

AKT1 1UNP -6.1 206 24.9 -4.4 15.9 20 20 20

TABLE 1: MOLECULAR DOCKING RESULTS OF TARGETS AND THEIR ACTIVE COMPONENTS

Fig. 5: Comprehensive analysis of Erigeron breviscapus active compound-key target network with molecular docking
Note:  (  ): van der waals bond; (  ): Conventional hydrogen bond; (  ): Carbon hydrogen bond; (  ): pi-sigma bond; (  ): pi-pi 
T-shaped bond; (  ): Amide-pi bond; (  ): pi-Alkyl bond
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Previous studies have also revealed that scutellarin, 
a component of Erigeron breviscapus, which can 
protect against MIRI through its ingredient baicalein.  
Certain proteins may regulate oxidative stress and 
apoptosis induced by MIRI by enhancing Janus Kinase 
2/Signal Transducer and Activator of Transcription 3 
(JAK2/STAT3) prosurvival signaling[38]. Scutellarin 
also provides cardioprotection through its anti-
inflammatory effects. For example, it inhibits 
activation of the Nucleotide-binding domain, Leucine-
Rich-containing family, Pyrin domain-containing-3 

(NLRP3) inflammasome. Scutellarin's restriction of 
inflammatory bodies depends on activation of Akt 
and inhibition of mammalian Target of Rapamycin 
Complex 1 (mTORC1)[39]. In addition, the protective 
effect of scutellarin against hypoxia-reoxygenation 
injury of human cardiac microvascular endothelial 
cells is related to Eukaryotic translation Initiation 
Factor 6 (EIF6), Heat Shock Protein Family D 1 
(HSPD1) and Chaperonin-Containing T-Complex 
Protein 1 (TCP1) Subunit 6A (CCT6A)[40]. Wang et 
al. reported that Erigeron breviscapus can alleviate 

Complexes ∆Gvdw ∆Gele ∆Gpolar ∆Gnonpolar ∆Ggas ∆Gsolv ∆Gtotal

Scutevulin-PTGS2 -37.10±2.43 -11.82±3.54 26.05±2.28 -3.57±0.081 -48.93±3.24 22.48±2.29 -26.45±2.95

Scutevulin-ESR1 -37.95±2.37 -13.12±2.40 32.75±3.34 -3.60±0.074 -51.07±2.88 29.14±3.34 -21.93±3.47

Note: All energies are in kcal mol-1 with the standard deviation in parentheses (∆Gvdw): van der Waals energy; (∆Gele): Electrostatic energy; 
(∆Gpolar): Polar solvation energy; (∆Gnonpolar): Nonpolar solvation energy; (∆Ggas): Energy in gas phase; (∆Gsolv): Solvation energy; (∆Gtotal): 
Total binding free energy

TABLE 2: BINDING FREE ENERGY VALUES OF EACH COMPLEX AND VARIOUS ENERGY COMPONENTS

Fig. 6: RMSD of the composite system
Note: (  ): Ligand RMSD; (  ): Protein RMSD
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cardiac fibrosis, regulate myocardial contractility and 
protect cardiac function when cardiac remodelling is 
poor. It can also promote blood circulation and dilate 
blood vessels[41].

In this study, a variety of chemical components of 
Erigeron breviscapus were first screened, and after 
F % and drug-likeness screening, 1-hydroxy-2,3,5-
trimethoxyxanthone and scutevulin were identified 
as the research focuses. Protein interactions play 
important roles in key biological processes. In 
this study, the CytoNCA plug-in tool was used 
and identified six potential key targets (EGFR, 
ESR1, MMP9, PTGS2, HSP90AA1 and AKT1) of 
1-hydroxy-2,3,5-trimethoxyxanthone and scutevulin 
in the treatment of MIRI. The signaling pathways 
(IL-17 signaling pathway, TNF signaling pathway, 
relaxin signaling pathway, PI3K/Akt signaling 
pathway and JAK-STAT signaling pathway) 
associated with these six targets and MIRI have been 
reported. IL-17 plays a pathogenic role in MIRI, so 
inhibition of IL-17 can protect myocardial cells[42]. 
The reduction in cardiac ischaemia-reperfusion 
injury mediated by necrostin-1 is closely related to 
inhibition of the High-Mobility Group Box 1 Protein-
Interleukin-23/Interleukin-17 (HMGB1-IL-23/IL-
17) pathway[43]. Therefore, the protective effect of 
Erigeron breviscapus against MIRI may originate 
from IL-17 signaling pathways related to MMP9, 
PTGS2 and HSP90AA1. Nuclear Factor-Kappa B 
(NF-κB), a key factor regulating gene transcription, 
participates in the regulation of early defense and the 
inflammatory response[44,45]. Previous studies have 
shown that the NF-κB pathway plays a biological 
role in the production of Reactive Oxygen Species 
(ROS) and the infiltration of polymorphonuclear 
neutrophils during MIRI[46,47]. Relaxin is a pleiotropic 
and cardioprotective hormone that has been 
indicated to promote vasodilation and angiogenesis, 
improve ischaemia-reperfusion injury and regulate 
extracellular matrix renewal and remodelling[48,49]. 
Thus far, however, there has been little research on 
the effects of drugs on the relaxin signaling pathway. 
Our findings will provide a new direction for research 
on the mechanism of Erigeron breviscapus in MIRI 
protection. The PI3K-Akt signaling pathway, one of 
the most important signaling pathways regulating cell 
survival, is closely related to myocardial protection 
in MIRI[50,51]. Therefore, the role of the PI3K-Akt 
signaling pathway in MIRI has attracted much 
attention. The JAK-STAT signaling pathway plays 
key regulatory roles in cell growth, development, 

proliferation, apoptosis and necrosis[52]. After MIRI, 
the JAK-STAT signaling pathway can be activated 
quickly[53]. In particular, phosphorylation of JAK2 
and STAT3 is initiated to mediate cardiomyocyte 
apoptosis, which is also an important pathological 
mechanism of apoptosis after MIRI[54,55].

The results of molecular docking showed that the Vina 
fractions of scutevulin with PTGS2 and ESR1 were 
-9.1 and -9 kcal/mol, respectively, while the Vina 
fraction of 1-hydroxy-2,3,5-trimethoxyxanthone and 
PTGS2 was -8.4 kcal/mol. Generally, when the Vina 
value is <-7 kcal/mol, the intermolecular binding force 
is strong. 1-Hydroxy-2,3,5-trimethoxyxanthone and 
scutevulin, as the main active ingredients in Erigeron 
breviscapus, deserve further study in the context of 
MIRI treatment. Molecular docking further showed 
that the binding of scutevulin and PTGS2 and the 
binding of scutevulin and ESR1 were superior. The 
MD analysis also indicated that scutevulin might act 
on PTGS2 and ESR1 to treat MIRI. The results of 
the MD trajectory also showed that the binding of 
scutevulin with PTGS2 and the binding of scutevulin 
with ESR1 were most stable, with free energies of 
-26.45 kcal/mol and -21.93 kcal/mol, respectively. 
1-Hydroxy-2,3,5-trimethoxyxanthone also bound 
closely with PTGS2. Molecular docking and MD 
simulation are computational methods that simulate 
the ability of compounds to bind to target proteins 
and cannot be used to draw conclusions regarding 
stimulation or inhibition. Therefore, the results 
of molecular docking and MD analysis should 
be carefully interpreted when 1-hydroxy-2,3,5-
trimethoxyxanthone and scutevulin act on the same 
target, PTGS2.

This study was based on network pharmacology, 
molecular docking and MD simulation, which were 
used to perform a systematic analysis of the effects 
of Erigeron breviscapus in the treatment of MIRI. 
However, it should be noted that this study had 
some limitations. First, only potential targets of 
the components of Erigeron breviscapus have been 
detected thus far and these targets have not been 
proven to be related to MIRI. Second, verification 
of the results is needed to clarify the molecular 
mechanism of Erigeron breviscapus in MIRI 
treatment.

In summary, this study shows that 1-hydroxy-2,3,5-
trimethoxyxanthone and scutevulin may be the key 
active ingredients of Erigeron breviscapus in MIRI 
treatment. The potential targets corresponding to 
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the main components include EGFR, ESR1, MMP9, 
PTGS2, HSP90AA1 and AKT1. In addition, the effect 
of Erigeron breviscapus on MIRI may be achieved 
via regulation of the IL-17 signaling pathway. The 
molecular docking and MD simulation results show 
that both 1-hydroxy-2,3,5-trimethoxyxanthone and 
scutevulin have good affinity for the potential target 
PTGS2, which is worthy of further research in the 
future.
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