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Abstract: Objective: Study the mechanism of Mulberry Root Bark Decoction in the treatment of COPD based on network
pharmacology. Methods: The active components and predictive targets of Mulberry Root Bark Decoction were screened by
TCMSP database. The disease targets of COPD were collected by searching GeneCards, DisGeNET, PhamGKB and TTD
databases. Using R language to draw Venn diagram, and get the key target of Mulberry Root Bark Decoction in the treatment
of COPD. Cytoscape was used to construct the regulatory network of drug active ingredient disease target. The key targets
were imported into string database to construct protein-protein interaction network, and the core targets were obtained by
network topology analysis with Cytoscape software. Finally, the Bioconductor platform and R language were used for GO
and KEGG enrichment analysis. Results: There were 142 active components and 255 drug targets in Mulberry Root Bark
Decoction. 1941 COPD targets were retrieved. There were 129 common targets of Mulberry Root Bark Decoction and COPD;
Eight core targets of PPI network were obtained. GO function analysis is involved in oxidative stress, cellular chemical stress
and other biological processes. Cell components such as cell membrane raft and membrane region involve molecular functions
such as ubiquitin like protein ligase and DNA binding transcription factor. KEGG mainly includes PI3K-Akt signal pathway,
tumor necrosis factor signal pathway, IL-17 signal pathway, etc. Conclusion: Quercetin, luteolin, kaempferol, wogonin and
other active components in Mulberry Root Bark Decoction act on PI3K / Akt, TNF, IL-17, TCR and other signal pathways
through Jun, TP53, MAPK1, IL6 and other targets to play an anti-inflammatory and reduce oxidative stress response role. The
results of this study can provide a reference for further study on the mechanism of Mulberry Root Bark Decoction in the

treatment of chronic obstructive pulmonary disease.
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1. Introduction

COPD belongs to the category of “lung distention” in traditional Chinese medicine. COPD is mainly
characterized by persistent airflow restriction, and its clinical manifestations are cough, chest tightness,
asthma and so on. At present, COPD is the fourth leading cause of human death. The pathogenesis of the
disease remains to be clarified. Studies have shown that it is closely related to inflammation and oxidative
stress [, Glucocorticoids and bronchodilators are commonly used to treat the disease clinically, but long-
term use is easy to produce drug resistance and toxic and side effects on the body. Therefore, it is of great
significance to find safe and effective traditional Chinese medicine for the treatment of COPD. Mulberry
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Root Bark Decoction comes from the Encyclopedia of Ancient and Modern Medicine System. It main used
to treat the symptom of lung Qi excess, phlegm fire exuberant and feeling short of breath. Modern
traditional Chinese medicine is mostly used to treat COPD. According to clinical observation, Mulberry
Root Bark Decoction can effectively improve its clinical symptoms, arterial blood gas indexes and
pulmonary function 2. At present, the mechanism of Mulberry Root Bark Decoction in the treatment of
COPD is not clear, and there is a lack of experimental research. Therefore, this study uses the method of
network pharmacology to explore the specific molecular mechanism of Mulberry Root Bark Decoction in
the treatment of COPD from a micro perspective through data collection, sorting and analysis.

2. Methods and results

2.1. Screening of components and potential targets of Mulberry Root Bark Decoction

The chemical constituents and action targets of Mulberry Root Bark Decoction, such as Cortex Mori,
Rhizoma Pinelliae, Fructus Perillae, bitter apricot kernel, Bulbus Fritillariae, Fructus Gardeniae, Radix
Scutellariae and Coptis chinensis were searched by TCMSP database. According to the pharmacokinetic
(ADME) parameters, the oral bioavailability (OB > 30%) and drug like index (DL > 0.18) were set as the
screening conditions to obtain the effective active components and potential targets of Mulberry Root Bark
Decoction. UniProt database standardized the obtained target proteins, and finally obtained 157 active
components and 1944 targets of Mulberry Root Bark Decoction.

2.2. COPD disease target acquisition

Taking “chronic obstructive pulmonary disease” as the keyword, 2117 targets were obtained by searching
genecards, PharmGKB, TTD and disgenet databases. After the above targets were de duplicated, 1941
targets of COPD were obtained.

2.3. Network construction of active components and key targets of Mulberry Root Bark Decoction in
the treatment of COPD

The potential targets of active components of Mulberry Root Bark Decoction were matched with COPD
disease targets by R language, and 129 common targets were obtained. It is introduced into Cytoscape to
construct the regulation network of “active ingredient - key target”. The network shows that there are 227
nodes and 729 edges. Among them, PTGS2, PTGS1, AR and NOS2 are the target genes with the top four
connectivity values, and quercetin, luteolin, kaempferol and wogonin are the drug active components with
the top four connectivity values. See Figure 1.

2.4. Construction of protein interaction network (PPI) of Mulberry Root Bark Decoction in the
treatment of COPD

The common targets of Mulberry Root Bark Decoction and COPD were imported into string database to
obtain the protein-protein interaction relationship. Import it into Cytoscape software, score the network
with CytoNCA plug-in, take the value greater than the median value as the screening condition, further
obtain the core protein interaction relationship, and construct the PPI core network, as shown in Figure 2.
Finally, 8 PPI network core proteins were obtained, which were JU, TP53, MAPK1, IL6, TNF, RELA,
MYC and IL2.

2.5. GO and KEGG enrichment analysis

Go (P <0.05) and KEGG enrichment analysis (P < 0.05) were performed on the core targets of Mulberry
Root Bark Decoction in the treatment of COPD through R language and Bioconductor platform, as shown
in Figure 3. and 4. Go analysis items show the biological processes which include oxidative stress, cell
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chemical stress, etc. Molecular function is related with ubiquitin like protein ligase, DNA binding
transcription factor and so on. Cell components mainly involve cell membrane raft, membrane micro region
and so on. KEGG mainly involves signal pathways such as PI3K / Akt, TNF, IL-17 and TCR.

Figure 2. PPI core protein interaction
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Figure 3. Bubble diagram of go function analysis
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Figure 4. Bubble Diagram of KEGG enrichment pathway
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3. Discussion

The results showed that the main active components of Mulberry Root Bark Decoction were quercetin,
luteolin, kaempferol, wogonin and so on. Studies have shown that quercetin can down regulate
proinflammatory factors IL6 and TNF- a, up regulate anti-inflammatory factor 1L10, as well as reduce
inflammatory factor and reduce TGF- 1 and a- SMA to inhibit apoptosis. At the same time, it can reduce
the aggregation of neutrophils, CD11b +/ CD11c + macrophages and CD8 + T cells in the lungs of COPD
mice, so as to play a therapeutic role Bl Luteolin significantly inhibited the expression of TNF-a and IL-
10 mRNA in lung tissue, which play a significant role in anti-oxidation and anti-inflammatory [,
Kaempferol inhibits TNF-a and IL-6 levels and NF-xB activation to reduce oxidative stress response and
inflammation-induced injury Bl Wogonin could significantly inhibit the inflammatory response of
macrophage RAW264.7, down regulate the level of intracellular ROS and extracellular TNF- o, and play
anti-inflammatory and antioxidant role !,

PPI core protein interaction diagram showed that the active components of Mulberry Root Bark
Decoction acted through JUN, TP53, MAPK1, IL6, TNF, RELA, MYC, IL2 and other key targets. JUN
regulates inflammation by targeting IL-1B synthesis and macrophage activation [, Activation of MAPK1
can release cytokines such as TNF-a and IL-6, which play a key role in the expression of proinflammatory
factor 8. 1L-6 is mainly produced by monocyte macrophages, Th2 cells, vascular endothelial cells, etc.,
which can activate T cells, differentiate and proliferate as well as participate in inflammatory response 1.
TNF can improve the phagocytosis of neutrophils and promote the adhesion of neutrophils to endothelial
cells, thus stimulating the body to produce an inflammatory response.

The results of pathway enrichment showed that PI3K / Akt, IL-17 and other signal pathways were the
main pathway of Mulberry Root Bark Decoction in the treatment of COPD. PI3K Akt can reduce the
activation of NLRP3 and IL-18 and reduce airway inflammation in COPD by inhibiting the expression of
ASK1 and TSC1 in this pathway 2% IL-17 signaling pathway is involved in inflammation and immune
system diseases. Helper T cells 17 recruit and activate neutrophils in the airway by secreting IL-17 and IL-
23, s0 as to involve in the inflammatory response.

In summary, this study analyzed the active ingredients, key targets and main pathways of Mulberry
Root Bark Decoction in the treatment of COPD through network pharmacology. It was found that quercetin,
luteolin, kaoneferol, baicalin and so on in Mulberry Root Bark Decoction play an anti-inflammatory role
and reduce oxidative stress response through JUN, TP53, MAPK1, IL6 and TNF and other target spot on
PI3K/Akt, TNF, IL-17 and other signaling pathways. Traditional Chinese medicine compound has the
characteristics of multi-component and multi-target. This study only discusses the molecular mechanism
of treatment from the micro perspective, and its specific mechanism needs to be further verified by
experiments.
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