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Abstract
Background: This study aimed to clarify the mechanism of action of Qiangli Wuhu Mixture used in the
treatment of pneumonia.

Methods: The potential targets of Qiangli Wuhu Mixture in the treatment of pneumonia were predicted by
network pharmacology. ICR male mice were randomly divided into 5 groups: normal control (Control),
pneumonia model (Vehicle), low and high dose groups of Qiangli Wuhu Mixture, and dexamethasone
positive control group with 12 mice in each. The model was established by tracheal instillation of
lipopolysaccharide for 3 consecutive days. After the establishment of the animal model, Qiangli Wuhu
Mixture was intragastrically administered for 5 days; the expression of in�ammatory factors tumor
necrosis factor-α (TNF-α), interleukin-1β (IL-1β), interleukin-6 (IL-6) and anti-in�ammatory factor
interleukin-10 (IL-10) in the serum of mice in each group was detected by ELISA kit; the protective effect
of Qiangli Wuhu Mixture on the lung tissue of pneumonia mice was observed by staining; Western Blot
was used to detect the expression of Toll-like receptor 4 (TLR4), nuclear factor kappa B (NF-κB) and
NLRP3 signal pathway related proteins in lung tissue.

Results: Network pharmacology predicted that the target of Qiangli Wuhu Mixture in treating pneumonia
might be related to lipopolysaccharide reaction and Toll-like receptor signaling pathway. the in vivo
results indicated that Qiangli Wuhu Mixture had a strong protective effect on acute pneumonia in mice
induced by lipopolysaccharide, decreased the levels of in�ammatory factors TNF-α, IL-1β and IL-6 in
serum of model mice, and decreased the activation of TLR4, NF- κ B, and the expression of NLRP3
protein in lung tissue.

Conclusion: Qiangli Wuhu Mixture has a strong protective effect on lipopolysaccharide-induced
pneumonia in mice, and its mechanism of action may be related to reducing the pathological changes of
lung tissue, reducing the level of in�ammatory cytokines in blood, and inhibiting the in�ammatory signal
pathway of TLR4/NF-κB/NLRP3. 

Background
Respiratory diseases are common and frequently occurring. They can seriously endanger health, and in
recent years, they have caused a great burden on global health and economy[1]. It is reported that
respiratory diseases rank third in the global mortality rate of non-communicable diseases. Pneumonia is
among the commonest forms of respiratory disease, with about 120 million new cases every year, and
1.3 million deaths. The number of deaths caused by severe pneumonia accounts for 8.7% of all deaths
each year. Therefore, pneumonia has become a major health problem that requires urgent attention.
Pneumonia refers to the in�ammation between the terminal airway, alveoli, and lung parenchyma. It can
be caused by infection, physical and chemical factors, immune injury, allergy and through the use of
drugs. Infection is the most common cause of pneumonia. Almost all pathogenic microorganisms and
parasites can cause pneumonia[2]. The main clinical manifestations are fever, cough, dyspnea, and moist
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rales in the lung. Common pathogens include Streptococcus pneumoniae, Haemophilus in�uenzae,
Mycoplasma pneumoniae, Chlamydia pneumoniae, and Klebsiella pneumoniae[3]. In recent years, the
excessive prophylactic use of antibiotics, their combined use, increased use of high-level antibiotics,
empirical use, and frequent replacement of antibiotics have all contributed to a signi�cant increase in the
rate of drug resistance[4–6]. As a result, the e�cacy of antibiotics is greatly affected. The long-term use
of antibiotics also has certain side effects on the health of patients[7]. For these reasons, researchers
continue to explore the e�cacy of traditional Chinese medicine (TCM) in the treatment of pneumonia,
aiming to reduce the dependence on antibiotics.

Qiangli Wuhu Mixture is a medical concoction approved and registered by Ningxia Medical Products
Administration. This mixture has been prepared by modifying the classic traditional prescriptions of
Chinese medicine, "Ma Xing Shi Gan Decoction" and "Sangbaipi Decoction". The following constituents of
the original prescriptions were retained in the Qiangli Wuhu mixture: ephedra, bitter almond, Ephedrae
herba, Semen armeniacae amarum, Mori cortex, Radix Scutellariae and Pinelliae Rhizoma Praeparatum
Cum Alumine. In addition, the following constituents were added to the mixture: Bombyx batryticatus,
Pheretima, Stemonae Radix, Folium Eriobotryae, Descurainiae Semen LepidII Seneb, Uncariae Ramulus
Cum Uncis and Fritillariae ThunbergII Bulbus[8, 9]. The mixture has the following effects: relieving spasm,
cough and asthma, clearing heat and resolving phlegm. In the past 20 years of clinical application,
Qiangli Wuhu Mixture has had a signi�cant effect on cough, acute and chronic bronchitis, pneumonia
and other diseases caused by infections of the respiratory tract. The mixture can be used in many types
of pneumonia, especially in children with phlegm-heat sealed lung (a type of symptom recognised in
TCM) pneumonia[10, 11]. However, its mechanism of action has not been clari�ed yet. With the
collaboration between computer network technology and life science, and the rapid development of
interdisciplinary technology, network pharmacology integrates the academic theories of systems biology
and pharmacology[12]. Computer network technology is used to summarise and analyse the results from
previous research into drug molecular structure, target characteristics and the interaction rules of genes,
proteins and metabolites. This is done to establish a variety of openly accessible scienti�c databases. It
provides an opportunity for the study of multi-target mechanisms of action in TCM. Additionally, it
provides a sense of direction for further exploring the materials and potential mechanisms of action of
TCM compound mixtures in the treatment of pneumonia[13]. Therefore, this study is based on network
pharmacology. In this study, we �rst retrieve the effective components and action targets of the Qiangli
Wuhu Mixture, interactively analyze the correlation between the mixture and the therapeutic target of
pneumonia. We then predict the therapeutic target of Qiangli Wuhu Mixture in the treatment of
pneumonia and verify the results by conducting experiments. The purpose of this study is to lay a
foundation for further exploring the mechanism of action of Qiangli Wuhu Mixture in the treatment of
pneumonia, and to provide a basis for its extensive clinical application.

Materials And Methods
2.1 Network pharmacology
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2.1.1 Database and analysis software

(1)Drug target screening: TCMSP database (http://tcmspw.com/tcmsp.php), TCMID database
(http://119.3.41.228:8000/tcmid/), Pubchem database (https://pubchem.ncbi.nlm.nih.gov/), Swiss
Target Prediction database (http://www.swisstargetprediction.ch/) ;

(2)Disease target screening: Disgenet database (https://www.disgenet.org/), Genecards database
(https://www.genecards.org/),TTD database (http://db.idrblab.net/ttd/), STRING database (https://string-
db.org/); Drawing and analysis software: Venny2.1 online software mapping tools
(https://bioinfogp.cnb.csic.es/ tools/ venny/), Cytoscape3.7.2 software, R3.6.1 software.

2.2 Experimental materials

ICR mice weighing 20±2g were provided by the Animal Experimental Center of Ningxia Medical University.
The mice were adapted to a moderate environment of 21-25℃, humidity of 50±20% for 3 days, 12 hours
of light per day, and adequate food and water were guaranteed. Qiangli Wuhu Mixture was produced by
the Chinese Medicine Research Center of Ningxia (batch number: 20201217, crude drug content: 1.05g/
mL). Lipopolysaccharide (LPS) was purchased from Sigma-Aldrich (St. Louis, MO, USA). Dexamethasone
was purchased from Meilunbio (Dalian, Liaoning, China). ELISA kits (TNF- α, IL-6, IL-1β, IL-4 and IL-10)
were purchased from Servicebio (Wuhan, China). Antibodies: TLR4, 1:500; MyD88, 1:1000; NLRP3, 1:1000
were purchased from Abcam, (Cambridge, MA, USA); IKK-beta, 1:500; P-IKK-beta, 1:500; IκB-α, 1:1000; p-
IκB-α, 1:1000, NF-κB, 1:1000; p-NF-κB, 1:1000; GAPDH, 1:2000; α-tubulin, 1:1000 and HRP-Anti-Rabbit
Secondary Antibody, 1:5000 were purchased from ProteinTech, (Wuhan, China). SUPER ECL Assay Kit
and BCA Protein Assay Kit were purchased from Nanjing KeyGen Biotech Co., Ltd., (Nanjing, China).

2.3. Establishment of pneumonia model, grouping and administration of mice

(1) Dosage: The daily dose of Qiangli Wuhu Mixture for 60 kg adults is 100 mL, and the crude drug
concentration is 1.01g /mL. According to the formula, the daily equivalent dose of mice is about 20
g/kg[14]. This was set as the high dose. The low dose was set at 10 g/kg. Dexamethasone was used as a
positive control drug at a dose of 10 mg/kg.

(2) ICR male mice were randomly divided into 5 groups, including normal Control group (Control),
pneumonia model group (Vehicle), Qiangli Wuhu Mixture low-dose (10 g/kg), high-dose (20 g/kg) group,
and dexamethasone positive Control group (DXM), with 12 mice in each group. Modeling was performed
by endotracheal infusion of LPS 10 mg/kg, 5 µL at a time, for 3 consecutive days. After the animal model
was established, the drug was administered by intragastric administration twice a day for 5 days. Vehicle
mice were given equal volume of 0.9% normal saline

HED = 1.68g/kg, MouseKm = 3, HumanKm = 37

MED = HED/(MouseKm/HumanKm) ≈ 20g/kg
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2.4.1 Hematoxylin and eosin staining

Mice were anaesthetised by i.p. 10% chloral hydrate, thoracic cavity was exposed. phosphate buffer
saline was the �rst perfusion through the right ventricle, followed by perfusion �xation with 4%
paraformaldehyde solution. The right lung was extracted and �xed in 10% formaldehyde solution,
para�n section was prepared, hematoxylin-eosin (hematoxylin, eosin, eosin, eosin, eosin, eosin, eosin,
eosin, eosin, HE). Histopathological changes were observed in the lung by staining to observe the degree
of damage of alveolar epithelial cells, in�ammatory cell in�ltration and alveolar wall thickening.

2.4.2 ELISA
The eyeballs of the experimental mice were clipped with tweezers and removed quickly, and the blood
�owed into the anticoagulant tube from the orbit. The plasma supernatant was then extracted by
centrifugation and stored at -80 ℃. According to the steps of ELISA kit, the concentrations of TNF- α, IL-1
β, IL-6 and IL-10 in serum were detected in turn. After the termination of the reaction, the enzyme plate
was put into the enzyme meter, 450 nm wavelength detection was selected. The standard and blank
control areas were determined, and the corresponding optical density (OD) values were detected. The
standard curve was then drawn, and the concentration of the sample was calculated through the
standard curve.

2.5 Western blot.

Lung tissues of mice were collected and stored at -80 ℃ for later use. Radio-Immune Precipitation Assay
lysate was added to the lung tissue to split homogenate, and protein was extracted and determined by
BCA method. The protein was concentrated, and then transferred to Polyvinylidene �uoride membrane by
sodium dodecyl sulphate-polyacrylamide gel electrophoresis, then sealed with 5% skim milk at room
temperature for 2 h, incubated at 4 ℃ overnight with primary antibody, rinsed 4 times with TBST for 8
min, incubated at room temperature with secondary antibody for 90 min, rinsed 3 times with TBST.
Developing reaction was performed by SUPER ECL Assay Kit and images were collected then. Image J
software was used to analyse gray values to count protein expression.

2.6 Statistical analysis

Data analyses and graph generation were performed using SPSS version 23.0 and GraphPad Prism 7
software. Data are shown as the mean ± standard error of the mean (SEM). One-way ANOVA was used to
perform statistical analysis followed by Tukey’s post-hoc pairwise test, and signi�cant difference was
considered at the P <0.05 level.

Results
3.1 Network pharmacology

3.1.1 Screening of active ingredients and their targets
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Drug composition and target screening: The compound drugs were searched in TCMSP database, and
the ingredients not included in TCMSP were searched by TCMID as potential active ingredients. The
structures of the above components were obtained by using Pubchem database and imported into Swiss
Target Prediction database. Targets with predicted scores greater than 0 were selected as drug targets.

Results: OB ≥ 30% and DL ≥ 0.18 were set in TCMSP database, and the active components of Epherdrae
herba, Armeniacae semen amarum, Mori cortex, Scutellariae radix, Bombyx Batryticatus, Pheretima,
Stemonae Radix, Eriobotryae Folium, Descurainiae Semen LepidII Seneb, Uncariae Ramulus Cum Uncis,
Fritillariae ThunbergII Bulbus and Pinelliae Rhizoma Praeparatum Cum Alumine were retrieved. Then 203
potential active compounds and 1129 drug targets were screened out using Swiss Target Prediction
database (Table 1).

Table 1
Active components and targets of Qiangli Wuhu Mixture

Medicinal herbs Active compounds Predicted targets

Epherdrae herba 23 348

Armeniacae semen amarum 19 398

Mori cortex 31 229

Scutellariae radix 36 442

Bombyx Batryticatus 4 23

Pheretima 10 186

Stemonae Radix 32 653

Eriobotryae Folium 18 367

Descurainiae Semen LepidII Seneb 12 262

Uncariae Ramulus Cum Uncis 33 675

Fritillariae ThunbergII Bulbus 7 328

Pinelliae Rhizoma Praeparatum Cum Alumine 13 464

3.1.2 Screening of pathogenic targets for pneumonia

The disease targets were retrieved with "pneumonia" as a keyword by using Disgenet, Genecards and TTD
databases. Results: A total of 854 disease targets were obtained by using "pneumonia" as a keyword in
Disgenet, Genecards and TTD databases.

3.1.3 Screening of drug-disease common targets

Drug targets numbering 1129, and 854 disease targets were input on Venny2.1 online software mapping
tool platform to draw Venn diagram, and 135 drug-disease common targets were obtained after



Page 8/24

intersection of the two parts (Figure 1). 

3.1.4 Network Construction

Cytoscape 3.7.2 software was used to construct a Network diagram of "drug-component-target-disease",
and Network Analyzer function was used to analyse the main active ingredients of TCM compound.
Results: 203 potential active ingredients and 135 drug-disease common targets in TCM compound were
inputted into Cytoscape software. Isolated components without intersection with targets were deleted,
and the network diagram of "drug-component-target-disease" interaction was drawn (Figure 2).

3.1.5 Another method to construct the relationship between proteins

The above 135 common targets were input into STRING database for retrieval. The protein type was set
as "Homo sapiens" and the minimum interaction threshold was 0.4. The network relationship data of
target interaction was obtained and imported into Cytoscape software to draw the protein interaction
network diagram (Figure 3). The color and its shades represent the size of the degree value.

3.1.5 Core target screening based on topology analysis

PPI network was imported into Cystoscape 3.7.2, and topology analysis was conducted by Network
Analyzer tool. Genes with degree values greater than average scores were selected as core targets, and
bar charts were drawn for the �rst 30 targets using R 3.6.1 (Figure 4).

 

3.1.6 GO enrichment analysis

Bioconductor bioinformatics software was used to conduct functional enrichment analysis of key target
genes GO and KEGG, based on R software (P value <0.05, Q value <0.05), and output the results in the
form of a bubble graph (Figure 5).

Results: The biological process, cell component and molecular function of 135 common targets were
selected by GO analysis after R language operation. GO results showed that the intersection gene set was
enriched in 2387 biological process pathways, including bacterial infection, LPS response, in�ammatory
response and T cell activation; the intersection gene set was enriched to 62 cell components; the set of
intersected genes was enriched to 130 in the process related to molecular function, mainly including
cytokine receptor and primary lysosomal sac.

3.1.7 KEGG enrichment analysis

A total of 158 KEGG pathways were obtained by running 135 common targets through R Programming
Language. The �rst 20 results formed a bar graph with KEGG functional enrichment (Figure 6). P adjust
represented the signi�cance of enrichment, and the redder the color, the higher the signi�cance. The
results showed that the involved pathways were highly correlated with TNF signaling pathway, Toll-like
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receptor signaling pathway, PI3K signaling pathway and MAPK signaling pathway. Considering that the
biological processes involved in the treatment of pneumonia by Qiangli Wuhu Mixture are highly
correlated with in�ammatory response, LPS reaction and bacterial infection, TNF-α, Toll-like receptor
signaling pathway and NF-κB signaling pathway were highly related to the involved signaling pathways.
In the next experiment, LPS tracheal drip was used to stimulate mice to establish a pneumonia model to
evaluate the therapeutic effect of Qiangli Wuhu Mixture on pneumonia and to verify the related predicted
signaling pathways. 

3.2 Effect of Qiangli Wuhu Mixture on serum in�ammatory factors of mice with LPS induced pneumonia

Mice were injected with LPS tracheal drops for 3 consecutive days and intragastric administration of
strong Wuhu Mixture (10 and 20 g/kg) was conducted to detect the effects of strong Wuhu Mixture (10
and 20 g/kg) on serum in�ammatory factors TNF-α, IL-1β, IL-6 and anti-in�ammatory factor IL-10. The
results showed that the levels of TNF-α, IL-1β and IL-6 in serum of mice in model group were signi�cantly
increased, and the levels of TNF-α, IL-1β and IL-6 were signi�cantly decreased by intragastric treatment
with different dosages of Qiangli Wuhu Mixture (Fig. 7. A-C). At the same time, Qiangli Wuhu Mixture
effectively increased the serum level of anti-in�ammatory factor IL-10 (Fig. 7. D).

3.3 Hematoxylin and eosin staining

The lung tissues of the control group were stained clearly, and the cells were uniform in size without
in�ammatory cell in�ltration. The model group had a few intact alveolar structures with uneven alveolar
cell size and narrow airway. In�ammatory in�ltration, vascular hyperplasia, and �brosis with small blood
vessels, lymphocytes, and a few macrophages can be seen. The lung tissue lesions of mice in the high-
dose and low-dose Qiangli Wuhu Mixture groups were slight, with lung interstitial thickening and the
presence of individual in�ammatory cells, which had been signi�cantly improved compared with the
pathological model group.

3.4 Effect of Qiangli Wuhu Mixture on in�ammatory factors and NLRP3/TLR4/NF-κB signaling pathway
in mice with LPS-induced pneumonia

According to the results of network pharmacology analysis, NLRP3 is an important protein in the process.
In addition, TLR4 is the LPS recognition receptor, while MyD88 is the connector protein of this
in�ammatory process. The levels of NLRP3, TLR4 and MyD88 were detected by Western blot. As shown
in Figure 9 (A), the expressions of NLRP3, TLR4 and MyD88 were signi�cantly upregulated in the model
group compared with the control group, but the levels of NLRP3, TLR4 and MyD88 were effectively
inhibited by administration of Qiangli Wuhu Mixture. Considering that MyD88 signal transduction
mediates NF-κB pathway, we evaluated the effect of Qiangli Wuhu Mixture on NF-κB pathway by Western
blot analysis[15]. As shown in the results (Figure 9. B-D), LPS stimulation signi�cantly increased the level
of p-IκB-α/IκB-α p-IκB-α/IκB-α and p-NF-κB/NF-κB. However, the levels of p-IκB-α/IκB-α p-IκB-α/IκB-α and
p-NF-κB/NF-κB in mice could be effectively reduced by intragastric administration of different doses of
Qiangli Wuhu Mixture.
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Discussion
The British Thoracic Society guidelines recommend that the clinical diagnosis of pneumonia should be
explicitly treated with antibiotics because bacterial and viral pneumonia cannot be reliably
distinguished[16]. Some reports showed that viral and bacterial co-infection of pneumonia accounted for
30% of the cases. In addition, in the clinical treatment of pneumonia, due to the lag in identi�cation and
diagnosis of pathogenic bacteria, targeted antibacterial treatment is di�cult[17]. Therefore, the use of
antibiotics is mostly based on the age of patients, the most likely pathogens, and the experience of
clinicians[18]. Penicillin, cephalosporin and macrolides are the most used antibiotics[19]. The increase in
bacterial resistance makes the treatment of pneumonia di�cult, and the abuse of antibiotics also has a
variety of side effects, such as liver and kidney damage, gastrointestinal symptoms, double infection, and
allergy.

In the treatment of pneumonia, TCM has many functions, such as inhibiting virus proliferation, promoting
the expression of interferons, inhibiting in�ammation, and enhancing immunity. Viruses with RNA as
genetic material, such as in�uenza and coronaviruses, are more prone to mismatches and mutations
during replication than DNA viruses. Their high variability makes it harder to develop vaccines and easier
to develop resistance to single chemicals[20]. Chinese herbal medicine and compound medicine have the
characteristics of multi-component, multi-pathway, and multi-pathway complex network. Therefore, drug
resistance is relatively rare in TCM clinical practice. Moreover, increasingly, evidence suggests that
Chinese medicine has de�nite therapeutic activity and few adverse reactions, and Chinese medicine has
good curative effects and signi�cant safety in treating pneumonia. In nearly 20 years of clinical use,
Qiangli Wuhu Mixture has a signi�cant curative effect on children with bronchopneumonia with an
effective rate of 97.30%, but its mechanism of action is still unclear. The systematic view of network
pharmacology resembles the holistic view of TCM, which embodies the viewpoint of system theory.
Information about drug targets serves as the bridge to the effective treatment of a disease using
drugs[21]. In this study, 994 active ingredients were found through network pharmacology, corresponding
to 135 targets for the treatment of pneumonia, which re�ected the characteristics of TCM compound
mixture with multiple targets. PPI topological analysis revealed that the core target genes were mainly
TNF-α, IL-6, IL-1β, NF-κB, NLRP3 and other in�ammatory factors. KEGG enrichment analysis showed that
Toll-like receptor signaling pathway, NF-kappa B signaling pathway, T cell receptor signaling Pathway and
NOD-like receptor signaling pathway are highly correlated in the treatment of pneumonia by Qiangli Wuhu
Mixture.

NF-κB is mainly involved in immune and in�ammatory responses and can induce the expression of
downstream in�ammatory cytokines such as TNF-α and IL-6 to regulate the in�ammatory response of
disease[22]. TNF-α and TNF receptor 2 can be expressed on immune cells and regulate T-cell survival,
activation, and proliferation. One of the main causes of lung infection caused by Gram-negative bacteria,
LPS of its cell wall outer membrane will effectively stimulate immune and structural cells. Introduction of
LPS into the systemic circulation may lead to harmful in�ammatory systemic immune responses[23].
Therefore, LPS is often used to establish animal in�ammatory models[24–26]. Reliable evidence
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indicates that LPS tracheal drip can establish a pneumonia model in mice[27–29]. NLRP3 in�ammasome
is mainly expressed in neutrophils, macrophages, monocytes, and dendritic cells and induces a primary
immune response against pathogen invasion. When TLR and NLR are overactivated, it can lead to
excessive release of IL-β and IL-18, which can cause a continuous and massive in�ammatory response,
leading to further aggravation of tissue damage[30, 31]. TLR4 recognizes and binds to Gram-negative
bacterial lipopolysaccharides, leading to the activation of nuclear transcription factor-κB and expression
of in�ammatory factors such as IL-6 and TNF-α through myeloid differentiation factor 88 (MyD88)
dependent and independent signaling pathways[15]. The study found that the expression levels of TLR2
and TLR4 in patients with pneumonia were signi�cantly higher than those in normal people, suggesting
that the increase in expression levels of is related to pneumonia[32]. TLR4, as an indicator for evaluating
pneumonia can be studied[33]. Therefore, TLR4/NF-κB/NLRP3 pathway can be used as an important
pathway to study pneumonia.

Based on the prediction and analysis of network pharmacology, we used LPS tracheal drip to establish a
pneumonia model in mice and conducted con�rmatory experiments on the predicted results. The results
showed that Qiangli Wuhu Mixture signi�cantly improved the lung tissue of LPS-induced pneumonia
mice and reduced the expression of serum in�ammatory factors. Meanwhile, Western Blot results
suggested that the therapeutic effect of Qiangli Wuhu Mixture might be realized by inhibiting TLR4/NF-
κB/NLRP3 signaling pathway. In addition, network pharmacology results predicted and analysed that the
effects of Qiangli Wuhu Mixture on the treatment of pneumonia may also involve the likes of MAPK
signaling pathway, apoptosis, intestinal immune network for IgA production, and in�ammatory bowel
disease. This suggests that the effect of Qiangli Wuhu Mixture on the treatment of pneumonia may also
involve intestinal mucosal immunity, energy regulation and apoptosis. In the follow-up study, we will
further explore other related targets and pathways. Although network pharmacology reveals the drug-
gene-disease relationship through the analysis of network regulatory effects and protein interaction
networks, its principle is similar to the overall concept of TCM. But network pharmacology also has some
limitations. At present, there are not enough effective data of TCM clinical and basic research, and there
are also few dedicated pharmacological databases. Secondly, the weights of each component of the
mixture are not clear, and the results are often redundant and not speci�c, so there is scope for improving
the analysis algorithm.

Conclusion
In conclusion, the results of this study suggest that Qiangli Wuhu Mixture has a strong protective effect
on LPS-induced pneumonia in mice, and that the mechanism may be related to reducing lung tissue
lesions and the level of in�ammatory factors in blood and inhibiting TLR4/NF-κB/NLRP3 in�ammatory
signaling pathway.
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Figure 1

Venn diagrams of therapeutic and pathogenic targets
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Figure 2

Drug-component-target-disease interaction network diagram (In the �gure, purple represents drugs, green
represents 171 active components in Qiangli Wuhu Mixture, blue represents 135 common targets, and red
represents diseases.)
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Figure 3

Protein interaction network
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Figure 4

Ranking of core targets based on PPI topology analysis
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Figure 5

GO enrichment analysis of Qiangli Wuhu Mixture used in the treatment of pneumonia (Biological
processes, BP; Cell component, CC; Molecular function, MF)
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Figure 6

KEGG enrichment analysis of Qiangli Wuhu Mixture in the treatment of pneumonia
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Figure 7

Effects of Qiangli Wuhu Mixture on serum levels of in�ammatory cytokines TNF-α, IL-1β, IL-6 and anti-
in�ammatory cytokines IL-10 in mice with LPS-induced pneumonia #p < 0.05 compared with the Control
group ∗p < 0.05 compared with the Vehicle group
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Figure 8

Effect of Qiangli Wuhu Mixture on lung tissue injury of mice with LPS-induced pneumonia A: Control
group B: Vehicle group C: Qiangli Wuhu 10 g/kg D: Qiangli Wuhu 20 g/kg E: DXM 10 mg/kg
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Figure 9

Effect of Qiangli Wuhu Mixture on NLRP3/TLR4/MyD88 pathway in mice with LPS-induced pneumonia.
A. the protein levels of NLRP3, MyD88, TLR4 was detected by Western blot, B-D. the protein levels of NF-
kappa B, p-NF-kappa B, IκB-α, p-IκB-α, IKK-β and p-IKK-β were detected by Western blot. #p < 0.05
compared with the Control group ∗p < 0.05 compared with the Vehicle group


