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Abstract

Background
In this study, Herb-Symptom analysis of Erchen Decoction combined Xiebai Powder (ECXB) prescription
was conducted based on the SymMap platform, and the synergistic mechanism of this prescription in the
treatment of chronic obstructive pulmonary disease (COPD) was explored by network pharmacology and
molecular docking method.

Methods
The SymMap platform was used to collect information related to Traditional Chinese Medicine (TCM)
symptoms and Modern Medicine (MM) symptoms prescribed by ECXB, and the “Herb-TCM Symptoms”
network and “Herb-MM symptoms” network were drawn for Herb-Symptom analysis. TCMSP database
was used to screen the active ingredients and corresponding targets of ECXB. GeneCards database was
used to screen Chronic obstructive pulmonary disease related targets, which were mapped to the
predicted targets of ECXB to obtain the action targets of ECXB in the treatment of Chronic obstructive
pulmonary disease. Cytoscape software was used to construct the “Drug-ingredient-target” network.
Protein-protein Interaction (PPI) network was analyzed by STRING database, and the core targets were
obtained. DAVID database was used for Gene Ontology (GO) analysis and Kyoto Encyclopedia of Gene
and Genome (KEGG) pathway enrichment analysis.

Results
Herb-Symptom analysis showed that ECXB prescription drugs had similar symptoms with COPD patients.
Network pharmacology obtained 170 active ingredients with 137 corresponding targets, and 7002
Chronic obstructive pulmonary disease action targets were obtained. 120 ECXB treating chronic
obstructive pulmonary disease joint action targets were obtained by intersection mapping, among which
the core targets include MAPK8, ESR1, TP53, MAPK3, JUN, RELA, MAPK1, and AKT1. The GO enrichment
analysis results indicated that ECXB mainly participates in response to drug, response to nutrient levels,
response to extracellular stimulus, response to oxygen levels, and other biological processes. The
pathway analysis showed that ECXB treating Chronic obstructive pulmonary disease by regulating
hepatitis B, pathways in cancer, TNF signaling pathway, and so on.

Conclusions
This study analyzed the medication rule of ECXB prescription in the treatment of COPD from a new
perspective, and found that the symptoms of TCM treatment with ECXB prescription were similar to those
of Modern medicine treatment, and that ECXB could treat COPD through multi-component, multi-target,
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and multi-pathway synergistic effects, providing a scienti�c basis for further study on the mechanism of
ECXB treatment of chronic obstructive pulmonary disease. It also provides new ideas for drug
development.

1. Introduction
Chronic obstructive pulmonary disease (COPD) is a common chronic respiratory disease, which is mainly
characterized by incomplete reversible air�ow restriction. The latest epidemiological data showed that the
number of patients with COPD in China is close to 100 million [1], and the prevalence rate increases with
age, which is a serious public health problem.

COPD belongs to the category of “lung swelling” in Traditional Chinese Medicine (TCM), and TCM has
unique advantages in the treatment of COPD. Ma Jing [2] found that based on syndrome differentiation
and treatment, TCM carries out individual conditioning for COPD patients to improve immunity and lung
ventilation, and combines with western medicine to reduce toxicity and increase e�ciency. Studies have
shown that Erchen Decoction (ECXB) has a signi�cant therapeutic effect on COPD [3, 4]. Erchen
Decoction originates from Formularies of the Bureau of People's Welfare Pharmacy, which is composed
of Pinelliae rhizome, Citri reticulatae pericarpium, Poria, Glycyrrhizae radix et rhizome. This prescription
has the e�cacy of drying dampness and resolving phlegm, rectifying qi and harmonizing the center, and
is a common prescription in TCM for respiratory system and digestive system [5]. Xiebai Powder
originates from Key to Therapeutics of Children's Diseases, which has the e�cacy of clearing away lung
heat, relieving cough and asthma, and is able to attend lung heat and qi counter�ow syndrome. The
prescription of Mori cortex, Lycii Cortex clear the lung heat and suppress cough, Glycyrrhizae radix et
rhizome, Rice invigorates spleen and replenish qi [6]. However, the main material basis, action target and
in-depth molecular biological synergistic mechanism of the combination of the two prescriptions have
not been clearly de�ned.

In this study, SymMap platform was used to analyze the relationship between ECXB prescription
treatment symptoms and COPD symptoms, network pharmacology and molecular docking methods were
used to explore the possible target of ECXB in the prevention and treatment of COPD, and the therapeutic
mechanism of ECXB in the treatment of COPD was preliminarily revealed, providing a basis for the follow-
up veri�cation experiment and clinical application of it. The research work�ow is shown in Fig. 1.

2. Materials And Methods

2.1 “Herb-symptom” network construction
SymMap platform was used to collect TCM symptoms and Modern Medicine (MM) symptoms related
information of Pinelliae rhizome, Citri reticulatae pericarpium, Poria, Glycyrrhizae radix et rhizome, Lycii
cortex, and Mori cortex in the prescription of ECXB. The network of “Herb - TCM symptoms” and the
network of “Herb - MM symptoms” were drawn using Cytoscape.
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2.2 Collection of active ingredients and target prediction
The active ingredients of ECXB were searched by the TCM Systems Pharmacology Database and
Analysis Platform (TCMSP, https://old.tcmsp-e.com/tcmsp.php) [7]. The active ingredients were obtained
with OB (oral bioavailability) ≥ 30% and DL (drug-likeness) ≥ 0.18 as the screening conditions. OB
represents the speed and degree of absorption of Chinese medicinal in human circulation. DL represents
the similarity of the compound to a known drug. Using the PubChem database
(https://pubchem.ncbi.nlm.nih.gov/) [8], the SMILE number corresponding to the active ingredients
screened from TCMSP database was downloaded. And the SMILE structure of active ingredients was
uploaded to Swiss Target Prediction database (http://www.swisstargetprediction.ch/) [9] for target
prediction, and the predicted targets of active ingredients were obtained and integrated. UniProt database
(https://www.uniprot.org/) [10] was used for standardized and uni�ed processing of target names, and
the species was limited to “HUMAN”.

2.3 Collection of disease target and intersection target
prediction
By taking “Chronic obstructive pulmonary diseases” as the keyword, the related targets were searched in
GeneCards database (https://www.genecards.org) [11]. The predicted targets of ECXB were mapped to
the related targets of COPD, and the common targets of ECXB in the treatment of COPD were obtained
and further visualized by Venn diagram.

2.4 “Drug-ingredient-target” network and core active
ingredients screening
The common targets of ECXB in the treatment of COPD were imported into Cytoscape 3.7.2 software, and
the network diagram of “drug-ingredient-target” was constructed, and the core active ingredients were
screened according to the degree value ranking.

2.5 PPI network construction and core target screening
The intersection target of ECXB in the treatment of COPD was imported into STRING online website
(https://cn.string-db.org/) [12], and the protein type was set as “Homo sapiens”, the highest con�dence
parameter score was greater than 0.7, and other parameters were set as default values. The core network
of ECXB for the treatment of COPD protein interaction was constructed, and the TSV �le was exported.
Node1, node2, and combined score in the TSV �le were imported into Cytoscape software, mapping
interaction networks, and screening core protein targets.

2.6 GO enrichment and KEGG pathway analysis
Using DAVID database (https://david.ncifcrf.gov/) [13, 14] for ECXB in the treatment of COPD targets for
Gene Ontology (GO) analysis and Kyoto Encyclopedia of Gene and Genome (KEGG) pathway analysis,
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mapping histogram and bubbles by using Bioinformatics online platform
(http://www.bioinformatics.com.cn/).

2.7 Molecular docking veri�cation
In the PDB database (https://www.rcsb.org/) [15], the crystal structure of the core target protein was
selected and its “PDB” format �le was downloaded. The core active ingredients in “2D SDF” structure was
downloaded in the PubChem database (https://pubchem.ncbi.nlm.nih.gov/) and was imported into
Chem3D 18.0 for its optimization. The PDB �le of the ligand molecule was imported into AutoDock Tools
and was processed with AutoDock Tools, and saved as a PDBQT format �le for later use. AutoDock4 was
used to dock the processed active ingredients with the core target protein. Using the minimum binding
energy as the docking result of target protein and ligand, the Pymol software was used for observation
and mapping.

3. Results

3.1 “Herb-Symptom” network analysis
According to the information related to TCM symptoms and MM symptoms of diseases treated by ECXB
prescription drugs collected on SymMap platform, a total of 258 TCM symptoms were obtained,
including in 93 Pinelliae rhizome, 54 in Citri reticulatae pericarpium, 84 in Poria, 116 in Glycyrrhizae radix
et rhizome, 16 in Lycii cortex, and 16 in Mori cortex, as shown in Fig. 2. There were 207 symptoms in
Modern medicine, including 104 in Pinelliae rhizome, 37 in Citri reticulatae pericarpium, 81 in Poria, 33 in
Glycyrrhizae radix et rhizome, 16 in Lycii cortex, and 21 in Mori cortex, as shown in Fig. 3. Symptom
analysis of ECXB prescription Herb -TCM Symptom - MM symptom and main COPD symptom (see
Table 1).



Page 6/26

Table 1
Herb-TCM symptoms-MM symptoms and COPD symptoms information

Herb TCM symptoms MM symptoms COPD
Symptoms

Pinelliae
rhizome

Cough, panting, sti�ing oppression
in the chest

Cough, Sputum,
Hyperventilation Syncope

Dyspnea

Poria lusterless complexion, edema,
phlegm and �uid retention

Tongue Edema, Anasarca,
Sputum

Coughing
up phlegm

Glycyrrhizae
radix et
rhizome

cough phlegm, fatigue and lack of
strength, lack of warmth in the
limbs

Cough Persistent, Sputum,
Malaise and Fatigue,
Respiratory Disorder,

Extremity Paresthesia

Chronic
cough

Citri
reticulatae
pericarpium

cough phlegm, reduced eating Sputum Increased, Loss Of
Appetite

Loss of
appetite

Mori cortex panting of cough, puffy swollen
face and limbs, scant urine

Asthma Exacerbation Acute,
Bronchial Asthma, Face Edema

Chest
breathing

Lycii cortex tidal fever, night sweating, lung heat
cough, expectoration of phlegm and
blood

Pneumonia, Night Sweat, Hot
Flash, Cough Persistent

Other
symptoms

The analysis found that the symptoms of ECXB prescription in TCM treatment were similar to the
symptoms of modern medical treatment. According to the Guidelines for diagnosis and treatment of
Chronic obstructive Pulmonary Disease (Revised 2021) [16] and Global strategy for the Diagnosis,
Management and Prevention of Chronic Obstructive pulmonary disease 2022 Report [17], the comparison
found that the symptoms of prescription treatment were consistent with the symptoms of COPD patients
in the main symptoms such as dyspnea, coughing up phlegm, chronic cough, chest breathing. Further
con�rmed the role of ECXB in the treatment of COPD.

3.2 The information of active ingredients and predicted
targets
According to the screening procedure, a total of 1314 active ingredients of ECXB were collected in TCMSP
database, including 386 in Pinelliae rhizome, 147 in Citri reticulatae pericarpium, 69 in Poria, 75 in
Glycyrrhizae radix et rhizome, 239 in Lycii cortex, and 398 in Mori cortex. By setting the OB greater than or
equal to 30% and DL greater than or equal to 0.18, 170 active ingredients were screened, including 13 in
Pinelliae rhizome, 5 in Citri reticulatae pericarpium, 15 in Poria, 92 in Glycyrrhizae radix et rhizome, 13 in
Lycii cortex, and 32 in Mori cortex. Some active ingredients are shown in Table 2. 137 prediction targets
of ECXB were obtained by Swiss Target Prediction platform.
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Table 2
Basic information of some active ingredients of ECXB

Drug MOL ID Ingredients OB (%) DL

Pinelliae rhizome MOL001755 24-Ethylcholest-4-en-3-one 36.08 0.76

  MOL002670 Cavidine 35.64 0.81

  MOL002714 baicalein 33.52 0.21

  MOL002776 Baicalin 40.12 0.75

Citri reticulatae MOL000359 sitosterol 36.91 0.75

pericarpium MOL004328 naringenin 59.29 0.21

Lycii cortex MOL001552 OIN 45.97 0.19

  MOL001645 Linoleyl acetate 42.1 0.2

  MOL001689 acacetin 34.97 0.24

Poria MOL000290 Poricoic acid A 30.61 0.76

  MOL000291 Poricoic acid B 30.52 0.75

  MOL000276 7,9(11)-dehydropachymic acid 35.11 0.81

  MOL000289 pachymic acid 33.63 0.81

Glycyrrhizae MOL004835 Glypallichalcone 61.6 0.19

radix et rhizome MOL004841 Licochalcone B 76.76 0.19

  MOL004996 icos-5-enoic acid 30.7 0.2

Lycii cortex MOL012692 kuwanon D 31.09 0.8

  MOL012689 beta-sitosterol 36.79 0.87

  MOL000358 sanggenone H 36.91 0.75

  MOL012755 campest-5-en-3beta-ol 37.5 0.53

  MOL005043 sanguinarine 37.58 0.71

  MOL001474 moracin M-6,3'-di-O-β-D-glucopyranoside 37.81 0.86

3.3 The information of disease target and intersection
target prediction
7002 COPD related targets were obtained in GeneCards database. By mapping the predicted targets of
ECXB with the targets of COPD disease, 120 therapeutic targets of ECXB for COPD were obtained, as
shown in Fig. 4.
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3.4 Construction of “drug-ingredient-target” network and
core active ingredients screening
120 common targets and corresponding ingredients were imported into Cytoscape 3.7.2 software to
construct a “drug-ingredient-target” network, as shown in Fig. 5. Nodes in the network diagram are drugs,
active ingredients, and targets. Edges represent relationships between nodes. According to the degree
ranking, the top 10 active ingredients were selected as the core ingredients, including Kaempferol,
Hederagenin, Naringenin, Nobiletin, beta-sitosterol, Stigmastero, Acacetin, OIN, Atropine, and sugiolas
(Table 3).

Table 3
Core Ingredients of ECXB

MOLID Ingredients Degree Number Drug

MOL000422 kaempferol 52 51 Mori cortex

MOL000296 hederagenin 30 14 Poria, Lycii cortex

MOL004328 naringenin 30 29 Citri reticulatae pericarpium

MOL005828 nobiletin 29 28 Citri reticulatae pericarpium

MOL000358 beta-sitosterol 26 25 Lycii cortex

MOL000449 Stigmasterol 26 25 Lycii cortex

MOL001689 acacetin 22 21 Lycii cortex

MOL001552 OIN 20 19 Lycii cortex

MOL002219 Atropine 16 15 Lycii cortex

MOL002222 sugiol 16 15 Lycii cortex

3.5 Construction of PPI network and core target screening
The protein-protein interaction was analyzed by using STRING database, and the interaction network
between ECXB in the treatment of COPD disease was constructed. The node number was 120, the edge
number was 424, the average degree value was 7.07, and the clustering execution value was 0.477, P-
value is 1.0e-16, as shown in Fig. 6. Using Cytoscape 3.7.2 CytoNCA, under the condition that the values
of DC, BC, CC, EC, LAC, and NC were all greater than their corresponding median values, 8 core targets
were screened, including MAPK8, ESR1, TP53, MAPK3, JUN, RELA, MAPK1, and AKT1, as shown in Fig. 7.

3.6 Analysis of GO function and KEGG pathway
The prediction targets of ECXB in the treatment of COPD was analyzed by using DAVID database. GO
enrichment analysis was performed under the conditions of Count ≥ 4, P ≤ 0.01, FDR (False Discovery
Rate) ≤ 0.01, and a total of 563 results were obtained. There were 403 Biological Process (BP), 109
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Molecular Function (MF), and 51 Cellular Component (CC). The top 10 results of count values were
selected to draw a histogram, as shown in Fig. 8.

With P less than 0.01, 87 KEGG pathway enrichment analysis results were obtained, and the top 20
pathways were selected to draw bubble map, as shown in Fig. 9. Detailed data are shown in Table 4. The
targets and 20 pathways were imported into Cytoscape to create a “target-pathway” network diagram and
visualize it, is shown in Fig. 10. The targets of ECXB in the treatment of COPD involve nervous system
signaling pathways in ascending order of P value, the top 10 are hepatitis B, pathways in cancer, TNF
signaling pathway, toxoplasmosis, and prostate cancer, colorectal cancer, hepatitis C, thyroid hormone
signaling pathway, neurotrophin signaling pathway. Among them, the TNF pathway is the KEGG pathway
with a large number of gene enrichment and obvious signi�cance. The visualization analysis of the TNF
signaling pathway is shown in Fig. 11. It is speculated that ECXB may treat COPD through the above
multiple pathways.
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Table 4
KEGG pathway analysis for the treatment of COPD

ID pathway p-value count

hsa05417 Lipid and atherosclerosis 4.70E-20 28

hsa05207 Chemical carcinogenesis - receptor activation 5.73E-18 26

hsa05161 Hepatitis B 2.18E-17 23

hsa05215 Prostate cancer 1.26E-14 17

hsa01524 Platinum drug resistance 4.25E-14 15

hsa05160 Hepatitis C 3.44E-13 19

hsa04668 TNF signaling pathway 2.19E-12 16

hsa05145 Toxoplasmosis 2.19E-12 16

hsa04933 AGE-RAGE signaling pathway in diabetic complications 5.43E-12 15

hsa05418 Fluid shear stress and atherosclerosis 5.67E-12 17

hsa05167 Kaposi sarcoma-associated herpesvirus infection 1.58E-11 19

hsa05208 Chemical carcinogenesis - reactive oxygen species 2.22E-11 20

hsa04932 Non-alcoholic fatty liver disease 3.36E-11 17

hsa01522 Endocrine resistance 5.74E-11 14

hsa05162 Measles 6.40E-11 16

hsa05210 Colorectal cancer 1.40E-10 13

hsa05169 Epstein-Barr virus infection 2.76E-10 18

hsa05222 Small cell lung cancer 3.35E-10 13

hsa04657 IL-17 signaling pathway 4.42E-10 13

hsa05212 Pancreatic cancer 4.43E-10 12

hsa04210 Apoptosis 4.89E-10 15

hsa05170 Human immunode�ciency virus 1 infection 6.10E-10 18

hsa04722 Neurotrophin signaling pathway 8.17E-10 14

hsa04919 Thyroid hormone signaling pathway 1.02E-09 14

hsa04370 VEGF signaling pathway 6.63E-09 10

hsa04936 Alcoholic liver disease 8.48E-09 14

hsa05163 Human cytomegalovirus infection 1.14E-08 17
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ID pathway p-value count

hsa05152 Tuberculosis 2.41E-08 15

hsa05022 Pathways of neurodegeneration - multiple diseases 2.64E-08 24

hsa04913 Ovarian steroidogenesis 2.71E-08 9

3.7 Analysis of molecular docking
In order to further conduct one-to-one simulation veri�cation on the predicted results of the above active
ingredients and key targets, based on the degree ranking results of nodes in network analysis, active
ingredients kaempferol, Hederagenin, Naringenin, Nobiletin, beta-sitosterol, Stigmasterol, Acacetin, OIN,
Atropine, Sugiol and key targets MAPK8, TP53, MAPK3, MAPK1, AKT1, ESR1, JUN, RELA were docked.
The structure of core target protein was downloaded from PDB database (MAPK8: 2XRW; TP53: 6GGC;
MAPK3: 4QTB; MAPK1: 4ZZN; AKT1: 1unq; ESR1: 7baa; JUN: 6y3v; RELA: 6nv2). AutoDock1.5.6 was
used for molecular docking, the binding energies were all less than − 0 kcal/mol, and the conformation
was stable, indicating a good binding ability between the molecule and the protein. Processed by PyMOL
software, the optimal docking image of receptor and ligand was displayed, as shown in Fig. 12.

4. Discussion
COPD is a chronic in�ammatory airway disease that can be prevented and treated. In recent ten years, the
prevalence of COPD in Chinese over 40 years old has increased from 8.2–13.7%, and the risk of
hospitalization and mortality has also increased [18]. The TCM idea of “preventing before disease on set,
controlling development of existing disease” and intervention measures can relieve disease and improve
the survival rate as soon as possible.

Erchen Decoction, Xiebai Powder as classical prescriptions of TCM in COPD treatment have obtained
some achievements in clinic such as e�cacy, mechanism, and so on, but research of the combination of
the two prescriptions for COPD is still in the initial stage. In this study, SymMap platform was used to
collect TCM symptoms and MM symptoms information of ECXB prescription drugs to treat diseases, and
Herb-Symptom comparative analysis was conducted. Through network pharmacology method and
molecular docking technology, the main active ingredients, core targets and pathways of ECXB were
searched, and the molecular mechanism of action of ECXB in treating COPD was explored. It provides
reference for the follow-up experimental veri�cation.

By analyzing the network of “drug-ingredient-target”, Hederagenin and Naringenin (the main ingredients
of Citri reticulatae pericarpium and Poria in Erchen Decoction), and Kaempferol and Hederagenin (the
main ingredients of Mori cortex and Lycii cortex in Xiebai Powder), are the core active ingredients of ECXB
in the treatment of COPD. Hederagenin is a pentacyclic triterpenoid compound isolated from plants,
which has been shown to have strong antibacterial, anti-in�ammatory and anti-tumor biological activities
[19, 20]. Naringenin has anti-in�ammatory, scavenging free radicals, inhibiting peroxidation, lowering
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blood lipids and inhibiting tumor growth [21, 22]. Naringenin can inhibit autophagy mediated pneumonia
and �brosis, and play a protective role in airway remodeling after mycoplasma pneumoniae infection.
Studies have found that Kaempferol has antioxidant stress activity and anti-in�ammatory activity, which
signi�cantly inhibits the expression of MAPK pathway, reduces the production of various in�ammatory
factors and effectively inhibits in�ammation [23, 24]. In summary, it can be inferred that the core
ingredients of ECXB play a therapeutic role by affecting in�ammatory factors related to COPD.

GO analysis showed that ECXB treatment of COPD mainly involves biological processes has drug
response, human participation level response, extracellular stimulation response, and oxygen level
response and so on. Molecular functions include amide binding, DNA binding transcription factor binding,
peptide binding, RNA polymerase II speci�c DNA binding transcription factor binding, G protein coupled
amine receptor activity, etc. The main cell components are membrane raft, membrane microregion,
synaptic membrane, postsynaptic membrane, and so on.

KEGG results showed that there were signi�cant differences between the hepatitis B pathway and TNF
pathway in the treatment of COPD, and most in�ammatory reactions were closely related to them. The P-
value of the hepatitis B pathway is the lowest and the signi�cance is the highest. ECXB may play a role in
the treatment of COPD through the intervention of hepatitis B-related signal pathways. Studies have
found that the TNF pathway is associated with acute lung injury, increased lung permeability, pulmonary
edema, and pulmonary vascular endothelial injury [25]. Experiments have con�rmed that abnormal
activation of the TNF pathway in mice can promote in�ammatory response and mediate lung radiation
injury [26]. The TNF pathway has been found to play a key role in in�ammatory response by regulating
both apoptosis and proliferation. TNF can trans activate EGFR in lung epithelial cells and induce
apoptosis of lung epithelial cells [27]. The TNF-α pathway is usually upregulated in Acute lung injury and
Acute liver failure [28].

PPI network analysis results based on String database suggest that the key targets of ECXB in the
treatment of COPD mainly include MAPK8, TP53, MAPK3, MAPK1, AKT1, etc. Among them, MAPK8,
MAPK3, and MAPK1 are involved in mediating MAPK signaling pathway, which can induce the
remodeling pathway of EC actin to change EC permeability, resulting in impaired EC integrity, and thus
respond to oxidative stress [29]. TP53 is involved in important processes such as DNA repair and
apoptosis promotion, and also plays a certain role in immune response and in�ammatory response [30].
AKT1 is involved in the regulation of metabolism, proliferation, cell survival, growth, and angiogenesis.

In summary, this study analyzed the role of ECXB in treating COPD symptoms from Herb-Symptom
network relationship through SymMap platform analysis, and predicted and analyzed the synergistic
mechanism of ECXB in treating COPD by network pharmacology and molecular docking method. It was
found that ECXB could treat COPD through multi-component, multi-target and multi-pathway synergistic
effect, which provided a reference for further experimental veri�cation.
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Figure 1

Research �ow chart
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Figure 2

“Herb-TCM Symptom” network diagram
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Figure 3

“Herb- MM Symptom” network diagram

Figure 4
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Venn diagram of ECXB combined with COPD

Figure 5

Drug-ingredient-target network diagram of ECXB in the treatment of COPD
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Figure 6

Protein interaction network diagram
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Figure 7

Core protein interaction network
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Figure 8

Functional enrichment analysis of the top 10 in GO
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Figure 9

The �rst 20 KEGG pathways



Page 24/26

Figure 10

Target-signal pathway network diagram (The orange boxes indicate the signal pathways. The blue boxes
indicate the gene names.)
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Figure 11

Schematic diagram of ECXB regulating TNF pathway
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Figure 12

Diagram of molecular docking results


