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Abstract: Objective: To predict the action targets of Qianjin Sanhuang decoction in the treatment of knee osteoarthritis through network
pharmacology, to explore its potential multi component, multi target, multi, pathway mechanism of action, and to elaborate the
relationship between the pharmacological effects of the drug and the disease from the perspective of molecular mechanism. Methods: The
Chinese herbal composition of Qianjin Sanhuang decoction was determined by reading ancient texts and reviewing data, and the chemical
components of Qianjin Sanhuang decoction were collected through the Traditional ChineseMedicine Systematic Pharmacology Database
and Analysis Platform (TCMSP), and the active ingredients of the drug were obtained after oral utilization (OB) and drug-like properties
(DL) screening, and the active ingredient target prediction was performed, while the active ingredient targets were retrieved from
GeneCards, OMIM, and DisGeNet database to retrieve knee osteoarthritis-related targets. After taking the intersecting targets, a software
called cytoscape 3.9.0 was used for mapping, with the goal of constructing a component-target network map, followed by a string database
for mapping, with the goal of making a network map of target protein-target protein interactions, and finally, a gene ontology (GO)
enrichment analysis and a Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis, this analysis process was
performed in the metascape database. Results: A total of 1272 targets related to osteoarthritis of the knee were collected in this study, 89
active ingredients of Qianjin Sanhuang decoction, involving 267 targets, and 121 therapeutic targets involving osteoarthritis of the knee,
and the results of GO enrichment analysis showed that it involved the response to inorganic substances, positive regulation of cell
migration, response to oxygen content, response to lipopolysaccharide, response to peptides, regulation of cell adhesion, response to
extracellular stimuli, negative regulation of cell differentiation, positive regulation of cell death, glandular development, regulation of
apoptotic signaling pathways, development of reproductive structures, response to trauma, response to growth factors, regulation of
inflammatory response, cellular response to organic recycling compounds, regulation of proteolysis, etc. After KEGG analysis, the results
showed that signaling pathways such as AGE-RAGE pathway and HIF-1 pathway were involved. Conclusion: Qianjin Sanhuang
decoction can improve the inflammatory response of knee osteoarthritis through potential multi-pathways, multi-targets and
multi-pathways, and can have potential therapeutic effects on osteoarthritis.

Keywords: Qianjin Sanhuang decoction, Network pharmacology, Osteoarthritis, Core targets, Pathway analysis.

1. Introduction

Osteoarthritis (OA), as a common chronic degenerative
disease, has now become the fourth most common
disability-causing disease in the world, with the progress of
the aging society, the increase in life expectancy, the
economic progress, and the improvement of medical care, and
the number of the elderly and the senior population accounts
for a higher and higher proportion of the incidence of the
disease in the population [1]. Knee Osteoarthritis (KOA) is a
branch of osteoarthritis, which is mainly characterized by
knee pain, joint deformity and mobility disorders. According
to statistics, the prevalence of KOA in people over 60 years
old in China is as high as 50%, and the prevalence in people
over 75 years old is as high as 80%, and the prevalence in
women is higher than that in men [2]. The lesion tissue of
KOA often involves cartilage, subchondral bone, synovium
and periarticular tissues, which may manifest as degeneration
of articular cartilage and subchondral bone hyperplasia. At
present, the main treatment for KOA is symptomatic
treatment, including specific non-steroidal anti-inflammatory
analgesic drugs such as celecoxib capsules, which have
achieved certain efficacy, but due to individual differences in
patients and other factors, there are still some patients with
poor efficacy, and can not play a long-term therapeutic role
[3]. The application of traditional Chinese medicine (TCM)
can provide new ideas and methods for the treatment of OA. It
has been found [4] that TCM can play a role in protecting

articular cartilage by decreasing inflammatory cytokines and
delaying cartilage degeneration.

Qianjin Sanhuang decoction, also known as Zhongjing
Sanhuang Tang, has the efficacy of benefiting the qi and
relieving the epidermis, removing dampness and dredging the
wind, which is from the "Essentials of the Golden Chamber",
and then extracted and quoted by the "Preparing for the
Emergency Thousand Gold Formulas", which records that it
is "for the treatment of stroke, contracture of the hands and
feet, pain in the hundreds of joints, annoyance, heat and heart
turmoil, malignant cold, and not wanting to eat or drink for a
long period of time. "The ancients believed that the Chinese
medicine pathogenesis of KOA is the deficiency of the root
cause and the external evil, so the treatment is commonly used
to dispel the wind and pass the collaterals, remove the
dampness and relieve the pain and other therapeutic principles.
Clinical studies have shown [5] that Qianjin Sanhuang
decoction has a certain degree of efficacy in the treatment of
KOA patients, which can alleviate the symptoms of the
patients and improve the level of inflammatory factors.
Currently, there are fewer reports on the mechanism of
Qianjin Sanhuang decoction. In this paper, we will use
network pharmacology technology to explore the potential
mechanism of action of Qianjin Sanhuang decoction in
treating KOA by screening and systematically predicting the
potential targets and signaling pathways of Qianjin Sanhuang
decoction in treating osteoarthritis of the knee with the aim of
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providing theoretical references to the treatment of KOA with
traditional Chinese medicine.

2. Information and Methodology

2.1 Collection and Screening of Active Ingredients in
Qianjin Sanhuang Decoction

The chemical constituents of all constituent drugs of Qianjin
Sanhuang decoction, including ephedra, astragalus,
scutellaria baicalensis, duhuo, and xinxin, were retrieved in
TCMSP Traditional Chinese Medicine Data Analysis
Platform. The preliminary screening conditions were set as
Oral Bioavailability (OB) ≥30% and Drug Likeness (DL)
≥0.18 [6]. Duplicate and ineffective ingredients were removed
by careful comparison. The results obtained were summarized
and the summarized data were queried through drugbank
online database (online drug bank) and the nomenclature was
standardized through uniprot database.

2.2 Prediction and Screening of Osteoarthritis and
Compound-related Targets

Using GeneCards, DisGeNET, TTD (Therapeutic Target
Database) and other online databases, we queried the
relevance targets of KOA with the keyword "Knee
Osteoarthritis", and analyzed the results from GeneCards by
taking the median as the cutoff point, and then summarized
the results obtained by de-weighting, removing duplicated
and false-positive target genes, and obtaining the information
of the disease targets of Knee Osteoarthritis.

2.3 Compound-target Network Construction and Analysis

After obtaining the component target and the target of
osteoarthritis, using the R language method, we took the
intersection target of the two, which is the disease target of the
active ingredient of Qianjin Sanhuang decoction acting on
KOA, deleted the mismatched active ingredient, and
constructed a visual network of compounds-disease targets by
using the Cytoscape 3.9.0 network editing and analysis
software.

2.4 Protein-protein Interaction Network Construction

In order to find protein targets that are meaningful for disease
treatment, protein interactions need to be studied, and for this
purpose, a Protein-Protein Interaction (PPI) network needs to
be constructed, and the intersecting target proteins were
uploaded to the String database, and the confidence score was
set to >0.400, and the organism species was set as "Homo
sapiens" was used to obtain PPI information after data
processing, and the PPI network was drawn by Cytoscape
software.

2.5 Enrichment Analysis

The intersecting targets were imported into the Metascape
online analysis website, and the research species was set as
human, and gene ontology (GO) and KEGG (Kyoto
Encyclopedia of Genes and Gnomes) enrichment analysis was
performed. The content of GO analysis included biological
process (BP), molecular function (MF), cellular component

(CC) and other data in the treatment of osteoarthritis of the
knee by Chijin Sanghwang Tang, and the prediction by
enrichment analysis. The GO analysis included biological
process (BP), molecular function (MF), and cellular
component (CC), etc., and was used to analyze and predict the
possible mechanism of the treatment of osteoarthritis of the
knee by Chijin Sanhuang Tang. A "pathway-target
relationship network" was also constructed to analyze the
relationship between pathways and targets of Qianjin
Sanhuang decoction for the treatment of osteoarthritis of the
knee.

3. Results

3.1 Ingredient Collection and Screening Results of
Qianjin Sanhuang Decoction

By using the TCMSP database, the initial screening
conditions were DL ≥0.18, OB ≥30%, among which 22 were
ephedra, 17 were astragalus, 35 were scutellaria, 7 were
Angelica, and 8 were Asarum sieboldii, a total of 95 active
ingredients were collected. The basic information of the top
15 DL values is shown in Table 1.

Table 1: Top 15 components of DL values
Compound

code Compound OB
(%) DL Drug

source

MOL000379
9,

10-dimethoxypterocarpan-
3-O-β-D-glucoside

36.74 0.92 Astragalus

MOL001458 coptisine 30.67 0.86 Scutellaria
MOL009849 ZINC05223929 31.57 0.83 Asarum
MOL012141 Caribine 37.06 0.83 Asarum
MOL001558 sesamin 56.55 0.83 Asarum
MOL000211 Mairin 55.38 0.78 Astragalus

MOL000033

(3S, 8S, 9S, 10R, 13R, 14S,
17R)-10, 13-dimethyl-17-

[(2R,
5S)-5-propan-2-yloctan-2-
yl] -2, 3, 4, 7, 8, 9, 11, 12,

14, 15, 16,
17-dodecahydro-1H-cyclo
penta [a] phenanthren-3-ol

36.23 0.78 Astragalus

MOL002897 epiberberine 43.09 0.78 Scutellaria

MOL001755 24-Ethylcholest-4-en-3-on
e 36.08 0.76 Ephedra

MOL000449 Stigmasterol 43.83 0.76 Ephedra
MOL000449 Stigmasterol 43.83 0.76 Scutellaria
MOL000358 beta-sitosterol 36.91 0.75 Ephedra
MOL001771 poriferast-5-en-3beta-ol 36.91 0.75 Ephedra
MOL000296 hederagenin 36.91 0.75 Astragalus
MOL000359 sitosterol 36.91 0.75 Scutellaria

3.2 Target Screening

The targets of each component of Qianjin Sanhuang decoction
were screened by Drugbank database, including 497 Ephedra,
461 astragalus, 506 scutellaria, 92 Angelica, 164 Asarum
sieboldii, a total of 267 targets were collected by removing
duplicate targets. The relevant indexes were searched with
"Knee Osteoarthritis" as keywords through GeneCards, TTD,
DisGeNet and DrugBank databases. The median of 1.38 was
taken as the cut-off point according to score in GeneCards, a
total of 1159 targets were obtained, 80 targets were collected
by DrugBank, 200 KOA-related targets were obtained from
DisGeNET database and 26 KOA-related targets were
obtained from TTD, a total of 1272 osteoarthritis-related
targets were obtained by removing repetitive targets, and 121
osteoarthritis-qianjin Sanhuang decoction targets were
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obtained by R language mapping. See Figure 1

Figure 1: Intersection target of Qianjin Sanhuang
decoction-knee osteoarthritis

3.3 Compounds—Construction and Analysis of Action
Target Network

A compound-intersection target network was constructed
using Cytoscape software. The network group consisted of
349 nodes with 1522 edges. The degree represented the
number of edges connected by the nodes. The results showed
that the compounds with the fifth Degree were quercetin
(MOL000098 Degree = 286), Kaempferol (MOL000422
Degree = 183), beta-sitosterol (MOL000358 Degree = 77),
Stigmasterol (MOL000449 Degree = 60), luteolin luteolin
(MOL00006 Degree = 52), the above compounds may play a
major role in drug efficacy and therapy. These results suggest
that Qianjin Sanhuang decoction can regulate KOA by means
of multi-component and multi-target. See Figure 2. The top 15
compounds with Degree values are shown in Table 2.

Figure 2: Compound-intersection target
Note: The Square in the center represents the target of the disease, and the five circles formed by the hexagons represent the five traditional Chinese medicines.
In order to show the beauty of the data, the chemical composition of the drug was abbreviated asMH (Ephedra), DH (Angelica), HQ (Astragalus), XX (Asarum),
Hqin (Scutellaria), followed by the number representing the chemical composition number of the drug, A1, A2, B1, B2 on the top indicate the common
components of the traditional Chinese medicine.

Table 2: Node characteristic parameters of the main active components network of Qianjin Sanhuang decoction
Compound Source of the compound Compound coding(Mol

Name) Closeness Centrality Degree BetweennessCentral
ity

quercetin A2(Ephedra, Astragalus) MOL000098 0.502898551 286 0.428454463
kaempferol A1(Ephedra, Astragalus, Asarum) MOL000422 0.411137441 183 0.099330108
beta-sitosterol B1(Ephedra, Scutellaria, Angelica) MOL000358 0.38988764 77 0.035790036
Stigmasterol B2(Ephedra, Angelica) MOL000449 0.383002208 60 0.047167701
luteolin MH14(Ephedra) MOL000006 0.396118721 52 0.086772626
wogonin Hqin6(Scutellaria) MOL000173 0.387276786 41 0.049166439

7-O-methylisomucronu
latol HQ7(Astragalus) MOL000378 0.389013453 40 0.038508765

beta-sitosterol MH3(Ephedra) MOL000358 0.387276786 35 0.029813204
formononetin HQ11(Astragalus) MOL000392 0.380482456 35 0.044241417
naringenin MH21(Ephedra) MOL004328 0.377173913 34 0.09698438
baicalein Hqin4(Scutellaria) MOL002714 0.378820961 32 0.061419581

isorhamnetin HQ5(Astragalus) MOL000354 0.377995643 31 0.024200369
Cryptopin XX8(Asarum) MOL001460 0.373922414 25 0.021713408
acacetin Hqin9(Scutellaria) MOL001689 0.371520343 22 0.0164699

3,
9-di-O-methylnissolin HQ6(Astragalus) MOL000371 0.373922414 22 0.011028295
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3.4 Protein—Protein-protein Interaction Network

The intersection targets were imported into the String
database to construct the target Protein Action Network (PPI
information) of Qianjin Sanhuang decoction acting on KOA,
and the visual PPI network was established by using
cytoscape software, the size and color of the target in the
graph can be used to reflect the size of the Degree value
(number of protein interactions). The larger the node, the
larger the Degree value, the color will change from yellow to

red, the thickness of the edges and the color depth, used to
reflect the size of Combine Score, the larger the value, the
thicker the edge, and the darker the color. The results show
that there are 125 nodes, 2680 edges, and the average Degree
value is 43. There are 11 targets with Degree value greater
than 80, which are TNF, AKT1, IL6, il1β, TP53, VEGFA,
CASP3, PTGS2, MMP9, HIF1A, CCL2 respectively, see
Figure 3, and the data for the first 30 Degree values are shown
in Figure 4.

Figure 3: PPI network

Figure 4: The first 30 Degree targets
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3.5 Results of Enrichment Analysis

In order to further clarify the mechanism of Qianjin Sanhuang
decoction, and to analyze the biological and signal
transduction process of Qianjin Sanhuang decoction on KOA,
using the Metascape web site's online analysis function to
analyze the intersection targets, the analysis results show that
the biological process analysis involves 1730, these include
response to inorganic substance, positive regulation of cell
migration, response to oxygen levels, response to
lipopolysaccharide, regulation of cell adhesion, response to
extracellular stimulus, negative regulation of cell
differentiation, positive regulation of cell death, regulation of
apoptotic signaling pathway, response to growth factor,
regulation of inflammatory response, cellular response to
organic cyclic compound, regulation of proteolysis, etc.,
biological function involves 140 items, these include
Cytokine receptor binding, protease binding, DNA-binding
transcription factor binding, heme binding and monoamine
transmembrane transporter activity, the analysis of biological
components involved 82 items, these include membrane raft,
vesicle lumen, extracellular matrix, extracellular matrix,
FICOLIN-1-RICH granule lumen, nuclear envelope and PML
body. The KEGG results involved 188 entries, it is involved in
AGE-RAGE signaling pathway in diabetic complications,

HIF-1 signaling pathway, pathway in cancer, Chemical
carcinogenesis-receptor activation and Relaxin signaling
pathway, these results suggest that the active components of
Qianjin Sanhuang decoction are distributed in different
pathways, and play a regulatory and therapeutic role on KOA
through multi-pathway regulation. See Figure 5.According to
the results of KEGG analysis, the first 20 main pathway data
were imported into cytoscape 3.9.0 software to construct the
"Target-pathway" network graph. Qianjin Sanhuang
decoction was used to analyze the signal pathway of
KOA-related targets. The size of pathway and target was set
according to the degree value. The bigger the degree value
was, the bigger the shape of the target and pathway was.
According to the enrichment analysis of target and pathway,
the function of multiple targets is closely related to the
generation of KOA. The same target is related to multiple
pathways. See Figure 6

Figure 5 Enrichment analysis of potential targets of Qianjin
Sanhuang decoction in the intervention of knee
osteoarthritis/osteodystrophy (Figure A: Go-bioprocess
analysis bar chart; figure B: Go-biocomponent Analysis Bar
chart; Panel C: KEGG bubble graph; panel D: GO-biological
function analysis bar graph).

Figure 6: Target-pathway network diagram
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3.6 Molecular Docking Screening

The top 6 core components in the Qianjin Sanhuang
decoction-KOA target network map obtained from the
analysis were molecularly docked with the core targets whose
DEGREE values were in the top 6 core targets in the PPI
network map, and 6 core targets were selected: TNF, AKT1,
IL6, IL1β, TP53, and VEGFA. 6 compounds were selected:
quercetin, kaempferol, beta-sitosterol, Stigmasterol, luteolin,
wogonin, see Figure 7. It is generally believed that drug
molecules with binding energy (Affinity) ≤ -5.0 kJ/mol have
better binding activity to the target [7], and the results of the
docking showed that the binding activity of the core target
with the core components better, the binding images of some
components and molecules are shown in Figure 8, from the
molecular docking results, it can be seen that the main
components of Qianjin Sanhuang decoction can have a certain
regulatory effect on KOA.

4. Discussion

Knee osteoarthritis belongs to the category of traditional
Chinese medicine "arthralgia", "Question · Arthralgia theory"
that is: wind, cold, wet three qi mixed to combine and bi also.
The disease is caused by blocking the meridians of the body or
internal organs. "Jingui Yaolue" also put forward "calendar
festival rheumatism, wet Fu Sheng also... The internal and
external call, flow into the joint, pain and can not be
flexion-extension." In the scriptures stated: "evil jump into...
Low flow waist knee, for failure". "Bi" refers to the
obstruction of obstruction. Zhengqi weak, management is not
solid, Zhengqi can not overcome evil, invasion of muscle
surface meridians and bone nodes, causing body weakness,
involving joints, joint or muscle pain, swelling and heavy
diseases. Etiology of outside because of exogenous pathogens,
the wind cold dampness on tables, because the body is weak,
of liver and kidney deficiency in produce of, so the treatment
lies in kidney, wind dampness, stop the pain [8]. Modern
traditional Chinese medicine (TCM) also called "knee bi",
patients with old age, body deficiency, loss of nourishment of
muscles and bones, coupled with external exposure to wind,
cold and damp pathogens, evil qi into the collaterals,
obstruction of qi, muscle and bone disadvantage, so it is
manifested as progressive aggravation of chronic pain in the
knee joint, Zhangyu etc [9] pointed out that, as a result of
KOA patients often long course of disease, the disease in
delay no more, so the pathogenesis is often accompanied by qi
and blood stasis, poor local knee meridians, blood resistance,
qi deficiency and blood supply is insufficient, so the treatment
of KOA also shall follow the principle of line fill gas blood
treatment. Chen Liming et al [10] pointed out that the onset of
KOA is also affected by solar terms. In a research report on
28763 KOA patients, it was found that different syndrome
types had different main onset times, which suggested that the
treatment should be focused on different directions in
different solar terms.

Qianjin Sanhuang Decoction is composed of ephedra,
astragalus, scutellaria, angelica and asarum. Scutellaria is
bitter and cold, and it is used to treat hot diseases and fire, and
heat and poison are abundant. It can clear heat and dry
dampness, reduce fire and detoxification, and make the
dampness in the body disappear. Astragalus membranaceus

GanWen sexual flavour, due to the spleen and lung, can cure
table is not solid, the virtual is insufficient, to fill gas wants
drug. Ephedra and asarum mainly due to the lung meridian,
dissipate cold to solve the surface, dissolve muscles to open
the orifices, asarum taste bitter and warm, dispel wind to
dissipate cold and relieve pain, and can treat rheumatism Bi
pain. The Book of This Classic recorded:" Asarum is used for
cough, headache, brain movement, hundred joint spasm,
rheumatism and pain, dead muscle. Clear eyes, benefit nine
orifices." Ephedra is a kind of hot and warm, which can
dissipate cold and benefit water to detumescent and treat wind
and cold surface. It is mainly to take its heat and heat
diverging nature, the work of dissolving muscle and
dispersing, so that the evil of dampness and heat go out,
"Bencao Jing Shu" has recorded: "Ephedra..... This medicine
is light and clear, so that its accumulation is eliminated, and
the pathogen is scattered from the surface. "Angelica can wind
to wet, cold check bi. It is mainly used for rheumatism of wind,
cold and damp, waist and knee pain. "The pharmaceutical
chemical righteousness" records: "angelica, The neck is
difficult to relieve, hip and leg pain, otherwise the energy
efficiency is also... and the blood medicine, blood circulation
and Shu Jin, as miraculous." Clinical studies have found that
astragalus membranaceus can regulate the body's immune
function, enhance the body's immunity, restore hematopoietic
function, and improve the symptoms of qi deficiency and
blood stasis in KOA patients. DU et al. [11] found that APS,
an active component of astragalus membranaceus, can induce
CD4+T cells to produce IL-4 and other factors, thereby
increasing the expression of CD8+T cells and exerting
immune effects. Zhang et al. [12] found that Astragaloside IV
can improve the body's immune response by regulating the
activity of CTL and inhibiting the activity of conditional Terg.
Scutellaria which contain flavonoids has good
anti-inflammatory effects, and the toxicity of peripheral cells,
bone marrow cells of human body tiny [13], da-yong xu etc.
[14] found that radix scutellariae chemical composition of
baicalin can pass regulation exists in the M2 macrophage
polarization, STA6 pathways are activated to inhibit the
inflammation of rat, relieve spinal cord injury. Wang Min et al.
[15] studied the effect of baicalin combined with LPS at
different concentrations on the proliferation of mouse
lymphocytes and found that it could enhance immunity,
which suggested that baicalin may reduce MDA level, remove
free radicals, and have good antioxidant capacity. Angelica
affects chondrocyte differentiation by participating in calcium
signaling pathway, and its component pruchurin can act as an
inhibitor to inhibit cyclooxygenase to play an
anti-inflammatory role, and its representative agent Duhuo
Jisheng decoction has been widely used in clinical practice for
the treatment of osteoarthritis [16]. Ban et al. [17] found that
imperatorin can inhibit the production of prostaglandins in rat
macrophages to play an anti-inflammatory effect, and has
different degrees of inhibition on gram-positive bacteria and
other fungi. Asarum has better anti-inflammatory analgesic
action, its extract asarum methanol can inhibit the pain caused
by acetic acid in mice body torsion, found in contrast
treatment, its analgesic effect is stronger than aspirin [18],
other ingredients such as methyl eugenol by excited GABAA
receptor and inhibit the NO receptor levels in order to achieve
anti-inflammatory effect [19].

In this study, a total of 267 components of Qianjin Sanhuang
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Decoction and 161 potential targets of KOA were screened.
The "target-active ingredient" network analysis showed that
quercetin, kaempferol, β-sitosterol, sitosterol, luteolin and
other compounds may have a high impact on the treatment of
diseases. Quercetin flavone, good anti-oxidation,
anti-inflammatory effects, delay the disease progression of
KOA, quercetin by reducing the proinflammatory factor
generated way affect inflammatory signaling pathways,
protect the articular cartilage, ensure the microenvironment in
the articular cavity balance. Qiu et al. [20] found that the
mechanism of action of quercetin on OA rats was reflected in
the down-regulation of MMP13 expression and the protection
of cartilage. Haleagrahara et al. [21] found that quercetin
could reduce the expression of TNF-α, IL-1β and IL-6 in OA
mice. Resurrectionlily of phenol as a natural chemical
composition has good clinical application effects, the study
found that [22], rhizoma kaempferiae phenol can be adjusted
by miR - 146 - a way to suppress the cartilage ATDC5 cells
inflammatory reaction, and through STAT3 related pathways
in order to realize the degradation of the extracellular matrix
inhibition [23]. Β-sitosterol has certain effects on antibacterial
[24], anti-tumor, anti-oxidation [25], anti-inflammation and
analgesia, and regulation of bone metabolism. Its
anti-inflammatory effect can be reflected in inhibiting the
activation of NLRP3 in macrophages, thereby inhibiting the
MAPK signaling pathway and reducing the production of
inflammatory factors [26]. Zeng Liping et al. [27] found that
β-sitosterol can inhibit osteoclast and promote osteogenesis to
regulate bone metabolism, and its mechanism is related to
promoting estradiol secretion and accelerating estrogen
receptor binding in the periosteum. Stigmasterol is a kind of
phytosterols. Its antioxidant and anti-inflammatory effects
have been confirmed by experiments, and it has good
analgesic effect. Bandero et al. [28] found that the mice
treated with stigmasterol within 3mg/kg did not produce
adverse reactions, and the administration could significantly
improve the acute pain after the surgical incision or writhe test.
After the pain of sciatic nerve ligation experiment also has
obtained the good effect.ANTW1 et al. [29] found that
stigmasterol administration can significantly improve the
infiltration of inflammatory cells in the epidermis of animal
models induced by C48. It has also been found that [30]
MMPs can be significantly inhibited after stigmasterol
administration in rabbits with OA model. Molecular docking
results showed that the core components of Qianjin Sanhuang
Decoction, such as quercetin, had good binding activity with
the main targets such as NF, AKT1, IL6, IL1β, TP53 and
VEGFA, which confirmed the validity of the analysis results
to a certain extent and provided a certain reference for future
experimental design. The above analysis showed that, The
active ingredients of Qianjin Sanhuang Decoction may play a
role in the clinical effect through anti-inflammatory,
anti-oxidation, analgesia, immune regulation and other
directions.

There were 75 overlapping targets between Qianjin Sanhuang
decoction and KOA. PPI network analysis showed that the
intervention of drugs on TNF, AKT1, IL6, IL1β, CASP3,
PTGS2, MMP9, CCL2 and other targets played a key role in
treatment, and IL-6 could promote inflammatory
differentiation of chondrocytes. Protease secreted metal
matrix and promote angiogenesis factor VEGFA, by adjusting
the STAT3 and MAPK signal pathways, raised the expression

of MMPs, play the role of promoting the growth of blood
vessels activation [31]. Il-1β is an important mediator in the
regulation of inflammation, which affects the tissue
metabolism and degradation of chondrocytes by binding to
the IL-1 receptor on the chondrocyte membrane, and its
content is positively correlated with the severity of KOA
patients [32]. TNF alpha can inhibit rat chondrocytes activity,
cause cells to punch rupture, structural damage, apoptosis [33].
Yang Rong et al. [34] pointed out that the content of TNFα in
the blood of KOA patients often exceeds the normal level and
increases with the severity of the disease. CCl2 is a member of
the CC chemokine family, and its mechanism is related to the
regulation of the occurrence and development of pain
symptoms [35]. MMP9 can accelerate the migration of
vascular endothelium and contribute to the repair and
generation of blood vessels. However, in KOA, the increased
expression level of MMP9 often indicates the progression of
KOA lesions. Chondrocytes secrete a large number of MMPs,
resulting in disordered cellular environment and severe
apoptosis and cartilage destruction [36]. Qianjin Sanhuang
Decoction treatment of KOA is mainly manifested in the AGE
- RAGE pathway, HIF - 1, relaxin signaling pathways, such as
channel, HIF - 1 is the core of the steady state adjust
intracellular oxygen transcription factor, the alpha channel
HIF - 1 and promote osteoblast bone formation function,
improve the fracture healing, increase bone density and bone
strength [37], Wang et al. [38] analyzed the effect of HIF-1 on
osteogenic differentiation of MSCs by establishing a
two-stage cell lineage mathematical model, and the results
showed that it stimulated the differentiation rate in a
dose-dependent manner.

In conclusion, the same compound of Qianjin Sanhuang
Decoction can regulate different targets, and the same target
can interfere with different pathways, which reflects its
multi-target and multi-pathway intervention form for the
disease. Qianjin Sanhuang decoction may play a
multi-direction clinical effect through anti-inflammation,
anti-oxidation, analgesia, immune regulation and other
directions, providing a theoretical basis for its molecular
mechanism of treating KOA. It can provide some reference
for the follow-up clinical efficacy evaluation index and
provide some direction guidance for the follow-up research.
The deficiency of this study is that due to the limitations of the
network pharmacology method itself, such as the changes of
traditional Chinese medicine components in the decoction
process and the changes of the dose-effect relationship caused
by the different dosage of drugs in the treatment can be used
as interference factors. The rationality of setting the screening
criteria of TCM needs to be confirmed, the dosage of active
components of TCM also affects the clinical efficacy, and the
database may not cover the newly discovered targets, so the
accuracy needs to be improved. The target prediction
algorithm is dependent on different server capacity, specific
clinical outcomes needs further experimental verification.

References

[1] Mei Yifang. Current status and standardization of
epidemiological studies on osteoarthritis in China [J].
Chinese Journal of Practical Internal Medicine, 2019,
39(08):663-665.

39



 

http://www.bryanhousepub.org

JJoouurrnnaall  ooff  CCoonntteemmppoorraarryy  MMeeddiiccaall  PPrraaccttiiccee  ((JJCCMMPP))                                        IS I SS NS :N :2  02 00 60 -6 2- 72 47 545

  
  
   

 

                                                                        Volume 5 Issue 11 2023Volume 6 Issue 10 2024    

    
 

               

                  
                 
                

       

[2] Tie Xiao-jia, ZHENG Ru-geng, ZHAO Meng, HAN
Ya-jun, GUO Hong-liang, WANG Zhi-zhou, MA
Guo-ju. Prevalence of knee osteoarthritis in middle-aged
and elderly Chinese: a Meta-analysis [J]. Tissue
Engineering Research in China, 2018, 22(04):650-656.

[3] Lin Jianhao li-yi zhang. Treatment and research progress
of Kaschin-Beck disease [J]. Chinese Journal of
Endemology, 2021, 40(03):248-252.

[4] Wei Qu Han Tao, sun kai, Chen Xin, Milky Way, li-guo
zhu. The advantages, key issues and research strategies
of traditional Chinese medicine in the prevention and
treatment of bone and joint degenerative diseases [J].
General practice in China, 2021, 24(35):4421-4426.

[5] Lin Tingting, He Dongyi. Clinical research progress of
traditional Chinese medicine in the treatment of knee
osteoarthritis [J]. Modern distance education of Chinese
traditional medicine, 2019, 17(17):126-128.

[6] Hu KX, Duan X, Han L Z, et al. Exploring
pharmacological mechanisms of Xiang Ju Tablets in the
treatment of allergic rhinitis via a network
pharmacology approach [J]. Evid Based Complemet
Alternat Med, 2019, 2019：6272073.

[7] Hsin K Y, Ghosh S, Kitano H. Combining machine
learning systems and multiple docking simulation
packages to improve docking prediction reliability for
network pharmacology [J]. PloS one, 2013, 8(12):
e83922.

[8] Wang Xiangpeng, BI Yifei, XIE Wenpeng, WANG
Baoan, Song Xuyu, Bi Rongxiu. Distribution of
traditional Chinese medicine syndrome types of knee
osteoarthritis and clinical treatment of Cangxi Tongbi
capsule [J]. Shi Zhen National medicine and National
Medicine, 2022, 33(03):639-642.

[9] Zhangyu, yan-ling ren, zheng qu, Ma Xian, Yang
Yongju, angel lee, alex guan. Effect of Yougui pill on
the short-term and long-term efficacy of knee
osteoarthritis in the elderly with kidney-yang deficiency
[J]. Chinese Journal of Traditional Chinese Medicine,
2021, 39(08):195-198.

[10] Chen Liming, GUO Shengjun, XU Genrong, Li
Xiaoliang, ZHAO Jiyang, DONG Shiyu, Bai Jing, Zhao
Wanning. Analysis of traditional Chinese medicine
characteristics of syndromes in 28763 patients with knee
osteoarthritis [J]. Chinese Journal of Traditional Chinese
Medicine, 2022, 37(02):1061-1064.

[11] DU X, ZHAO B, LI J, et al. Astragalus polysaccharides
enhance immune responses of HBV DNA vaccination
via promoting the dendritic cell maturation and
suppressing Treg frequency in mice [J]. Int
Immunopharmacol, 2012, 14(4): 463.

[12] ZHANG A, ZHENG Y, QUE Z, et al. Astragaloside Ⅳ
inhibits progression of lung cancer by mediating
immune function of Tregs and CTLs by interfering with
IDO [J]. J Cancer Res Clin Oncol, 2014, 140(11): 1883.

[13] Dinda B, Dinda S, Dassharma S, et al. Therapeutic
potentials of baicalin and its aglycone, baicalein against
inflammatory disorders [J]. Eur J Med Chem, 2017,
131(5): 68-80.

[14] Xu Da-yong, LI Yun-Peng, WEI Jing-mei, et al. Baicalin
through regulating the M2 macrophages polarization on
inhibition of the inflammatory response in the rat spinal
cord injury [J]. Journal of Jilin University (Medical
Edition), 2021, 47(1):158-167.

[15] Wang Min, Liu Xuping, Zhang Jianqin, et al. Baicalin
effect on T, B lymphocyte proliferation in mice [J].
Journal of jiangxi medical college, 2007, 47(6): 17-19.

[16] Su Zhichao, DU Xin, YAN Huaqiong, Lu Yi, ZHAO Na,
LI Huanan. Live with parasitic soup combined cream
rubbing method treatment of knee osteoarthritis wind
cold dampness invigorating qi and kidney deficiency
syndrome in 35 cases of clinical observation [J]. Chinese
Medicine Journal, 2020, 61(03): 217-221. DOI:10.
13288/j.11-2166/r.2020.03.009.

[17] Ban H S, Lira S S, Suzuki K, et al. Inhibitory effects of
furanocoumarins isolated from the roots of Angelica
dahurica on prostaglandin E2 production. Planta Med,
2003, 69(5):408-412

[18] Waley, WenXiaoYin YanPeng, shen water capacity, liu
xd, ke-fang lai. Research progress on the chemical
components and pharmaceutical action of asarum [J].
Chinese journal of experimental formulas of Chinese
medicine, 2021, 27(04):186-195. DOI:10.13422/j.cnki.
syfjx.20202353.

[19] Kuang BaiCheng, Hou ShuaiHeng, Zhan G Ji, Wang
MengQin, Zhang JiaSi, Sun KaiLun, Wang ZhiHeng, Li
QingWen, Gong NianQiao. [Effect of methyl eugenol on
hypoxia/reoxygenation injury of human renal tubular
epithelial cells and its mechanism]. [J]. Zhongguo
Zhong yao za zhi = Zhongguo zhongyao zazhi = China
journal of Chinese materia medica, 2021, 46(24).

[20] Qiu L, Luo Y, Chen X. Quercetin attenuates
mitochondrial dysfunction and biogenesis via
upregulated AMPK/SIRT1signaling pathway in OA rats.
Biomed Pharmacother, 2018, 103:1585-1591.

[21] Haleagrahara N, Hodgson K, Miranda-Hernandez S, et
al. Flavonoid quercetin-methotrexate combination
inhibits inflammatory mediators and matrix
metalloproteinase expression, providing protection to
joints in collagen-induced athritis.
Inflammopharmacology, 2018, 26(5): 1219-1232.

[22] Jiang R, Hao P, Yu G, Liu C, Yu C, Huang Y, et al.
Kaempferol protects chondrogenic ATDC5 cells against
inflammatory injury triggered by lipopolysaccharide
through down-regulating miR-146a [J]. Int
Immunopharmacol, 2019, 69:373-381.

[23] Xiao Y, Liu L, Zheng Y, Liu W, Xu Y. Kaempferol
attenuates the effects of XIST/miR-130a/STAT3 on
inflammation and extracellular matrix degradation in
osteoarthritis [J]. Future Med Chem, 2021, 13(17):
1451-1464.

[24] Guo Qingqing, Li Li, Zheng Kang, Zheng Guang, Shu
Haiyang, Shi Yingjie, Lu Cheng, Shu Jun, Guan
Daogang, Lu Aiping, He Xiaojuan. Imperatorin and
β-sitosterol have synergistic activities in alleviating
collagen-induced arthritis. [J]. Journal of leukocyte
biology, 2020, 108(2).

[25] Qian Kai, Zheng Xue Xia, Wang Chen, Huang Wen
Guang, Liu Xiao Bao, Xu Shu Di, Liu Dan Kai, Liu Min
Ying, Lin Chang Song. β-Sitosterol Inhibits Rheumatoid
Synovial Angiogenesis Through Suppressing VEGF
Signaling Pathway [J]. Frontiers in Pharmacology, 2022,
12.

[26] LIAO Peichun, LAI MH, HSU KP, et al. identification
of β‐sitos‐terol as in vitro anti‐inflammatory constituent
in moringa oleifera [J]. J Agric Food Chem, 2018,
66(41):10748‐10759.

40



 

http://www.bryanhousepub.org

JJoouurrnnaall  ooff  CCoonntteemmppoorraarryy  MMeeddiiccaall  PPrraaccttiiccee  ((JJCCMMPP))                                        IS I SS NS :N :2  02 00 60 -6 2- 72 47 545

  
  
   

 

                                                                        Volume 5 Issue 11 2023Volume 6 Issue 10 2024    

    
 

               

                  
                 
                

       

[27] Zeng Liping, Xu Xianzhu, Rao Hua, et al. Effects of
β-sitosterol from Eucommia ulmoides leaves on
osteoblasts and ovarian granulosa cells [J]. Shi Zhen,
Chinese Medicine and Chinese Medicine, 2012, 23(5):
1051‐1053.

[28] BANDERO C, MARCHESAN S, TONELLO R, et
al.Anti-no-cieptive effect of stigmasterol in mouse
models of acute and chronic pain, Naunyn
Schmiedebergs Arch [J]. Pharmacol, 2017, 390:
1163-1172.

[29] ANTWI AO, OBIRI DD, OSAFO Net al. Stigmasterol
Alleviates Cutaneous Allergic Responses in Rodents [J].
Biomed Res Int, 2018, 2018: 3984068.

[30] Chidinma I C, Chigozie I J. Anti-Diabetic Effect of a
Flavonoid and Sitosterol-Rich Aqueous Extract
ofPleurotus tuberregiumSclerotia in Alloxan-Induced
Diabetic Rabbits [J]. Endocr. Metab. Immune Disord.
Drug Targets, 2019, 19: 1148-1156.

[31] Zhao Haoming. Interleukin - 6 gamma induced by
estrogen related receptors temporomandibular joint
osteoarthritis model extracellular matrix degradation
and angiogenesis in vitro [D]. Shandong University,
2020.

[32] TongLei Gu Feng, Fan Li, liu. The relationship between
the levels of interleukin-1β, interleukin-17 and
prostaglandin E2 in synovial fluid of knee joint and the
prognosis of elderly patients with knee osteoarthritis [J].
The Journal of Traditional Chinese Orthopedics and
Traumatology, 2022, 34(01):33-36+40.

[33] Xu jing, oh ok jiao, xiao-yang yuan, zhang feng,
config-ext-qq, yun-fang zhang, wei, yan is still learning.
TNF alpha induced rat chondrocytes jiao wu model
establishment and evaluation of [J]. Journal of anhui
medical university, 2022, 57(05):781-786.

[34] Yang R, Li Y H, Zhang H, et al. The correlation between
serum levels of MMP-9 and TNF-α and the severity of
knee osteoarthritis and bone mineral density [J]. Modern
practical medicine, 2019, 31(8):1048-1050.

[35] JIANG H W, CUI H, WANG T, et al. CCL2 /CCR2
signaling elicits itch-and pain-like behavior in a murine
model of allergic contact dermatitis[J]Brain Behav
Immun, 2019, 80: 464-473.

[36] Kang Boyin Wu Yuanjun. Matrix metalloproteinase-9
and inhibitor of metalloproteinase-1 and their value in
evaluating the severity of knee osteoarthritis [J]. Chinese
journal of bone and joint, 2020, 9(10):758-761.

[37] Zhang L, Jin L, Guo J, et al. Chronic intermittent
hypobaric hy-poxia enhances bone fracture healing [ J].
Front Endocrinol (Lausanne), 2021, 11:582670.

[38] Wang Z, Han T, Zhu H, et al. Potential osteoinductive
effects ofhydroxyapatite nanoparticles on mesenchymal
stem cells by endo-thelial cell interaction [J]. Nanoscale
Res Lett, 2021, 16(1):67.

41


