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Introduction 

Rheumatoid arthritis is a systemic autoimmune disease 
primarily characterized by chronic erosive arthritis. Its 
global prevalence is approximately 0.5% to 1%, with the 
peak onset occurring between the ages of 45 and 60 
(Venetsanopoulou et al., 2022). The disease remains 

persistent and refractory to treatment, characterized 
by pathological features including inflammatory cell 

infiltration, excessive proliferation of synovial cells, and 

pannus formation, leading to progressive cartilage and 
bone destruction, ultimately resulting in joint deformi-
ties and loss of function (Mueller et al., 2021). Fibroblast
-like synoviocytes (FLS) plays a crucial role in the pro-
gression of rheumatoid arthritis. These cells, which are 
located in the synovial lining layer, are responsible for 
the inflammation of the synovium and the subsequent 
erosion of bone and cartilage. In rheumatoid arthritis, 
FLS exhibit tumor-like behaviors, such as uncontrolled 
proliferation, migration, invasion, and resistance to 

Abstract 

This study investigated the effects of astragalus polysaccharides on prolifer-
ation, apoptosis, migration, invasion, and epidermal growth factor receptor 
(EGFR)/mitogen-activated protein kinase (MAPK) signaling pathway in 
human rheumatoid arthritis fibroblast-like synoviocytes (MH7A cells). MH7A 
cells were randomly divided into control, lipopolysaccharide (LPS), and 
astragalus polysaccharides (50, 100, and 200 μg/mL) groups for experimental 
investigation. Cell viability significantly decreased when the concentration of 
Astragalus polysaccharides exceeded 200 µg/ML; therefore, a dose ≤200 µg/
mL was selected for subsequent experiments (p<0.05). Compared with the 
LPS group, astragalus polysaccharides groups showed reduced cell viability, 
increased apoptosis rates, and decreased migration and invasion rates (all 
p<0.05). Furthermore, EGFR expression and the relative expression of p-
P38MAPK/P38MAPK were both reduced (both p<0.05). In conclusion, astra-
galus polysaccharides may inhibit LPS-induced proliferation, migration, and 
invasion of fibroblast-like synoviocytes by suppressing the EGFR/MAPK 
signaling pathway, while promoting apoptosis.      

Article Info 

Received:  26 September 2025 
Accepted:     17 October 2025 
Available Online:    28 October 2025  

 

DOI: 10.3329/bjp.v20i4.84624 
 

 
 

 
Cite this article: 
Zhu BJ, Luo P, Peng YH, Zhu YC. 
Regulation of proliferation, migration, 
invasion, and apoptosis in LPS-indu-
ced fibroblast-like synoviocytes by 

astragalus polysaccharide via the 
EGFR/MAPK signaling pathway. 
Bangladesh J Pharmacol. 2025; 20: 150
-57. 

Regulation of proliferation, migration, invasion, and apoptosis in 

LPS-induced fibroblast-like synoviocytes by astragalus polysaccha-

ride via the EGFR/MAPK signaling pathway  

Bing-Jun Zhu1, Ping Luo2, Yin-Hua Peng3, and Yin-Chun Zhu4 

1Department of Integrated TCM and Western Medicine (Geriatric) Rehabilitation, 2Department of General Medicine 
and Cardiopulmonary Rehabilitation, 3Department of Rheumatology and Immunology, Affiliated Hospital of 
Shaoxing University, Shaoxing 312000, China, and 4Department of Orthopedic, Shaoxing Second Hospital, 
Shaoxing 312000, China.  

This work is licensed under a Creative Commons Attribution 4.0 License. You are free to copy, distribute and perform the work. You must attribute 

the work in the manner specified by the author or licensor.  

A Journal of the Bangladesh Pharmacological Society (BDPS) Bangladesh J Pharmacol 2025; 20: 150-157 
Journal homepage: www.bdpsjournal.org; www.banglajol.info  
Abstracted/indexed in Academic Search Complete, Agroforestry Abstracts, Asia Journals Online, Bangladesh Journals Online, Biological Abstracts, 
BIOSIS Previews, CAB Abstracts, Current Abstracts, Directory of Open Access Journals, EMBASE/Excerpta Medica, Global Health, Google Scholar, 
HINARI (WHO), International Pharmaceutical Abstracts, Open J-gate, Science Citation Index Expanded, SCOPUS and Social Sciences Citation Index 

ISSN: 1991-0088 



 

apoptosis, which contribute significantly to the dise-
ase's chronic progression and joint damage (Wu et al., 
2021; Qian et al., 2024). 

The EGFR/MAPK pathway is one of the classical signa-
ling cascades involved in bone formation and resorp-
tion and plays a crucial role in the pathological process 
of rheumatoid arthritis (Luo et al., 2023). Elevated 
expression of the epidermal growth factor receptor 
(EGFR) is closely associated with fibroblast-like syno-
viocytes (FLS) proliferation. EGFR is a transmembrane 
receptor tyrosine kinase that, upon binding with EGF, 
undergoes phosphorylation, thereby regulating cellular 
proliferation and differentiation (Lahoti et al., 2014; 
Chen et al., 2022). Mitogen-activated protein kinase 
(MAPK), a serine/threonine kinase widely expressed in 
the body and consisting of three kinase complexes, 
includes P38MAPK, which is known to regulate FLS 
proliferation and differentiation (Zou et al., 2016). 

Currently, conventional therapeutic approaches for 
rheumatoid arthritis include conventional synthetic 
disease-modifying anti-rheumatic drugs, nonsteroidal 
anti-inflammatory drugs, glucocorticoids, biologic dis-
ease-modifying anti-rheumatic drugs, and targeted syn-
thetic disease-modifying anti-rheumatic drugs. These 
treatments effectively alleviate inflammation and pain 
while slowing joint damage. However, long-term use of 
these drugs may lead to adverse effects such as gastro-
intestinal ulcers, bleeding, and osteoporosis, highlight-
ing the urgent need to identify efficient, low-toxicity 
plant-based medications for rheumatoid arthritis treat-
ment (Bergstra et al., 2023; Burmester et al., 2023). Pre-
vious research has demonstrated that natural polysa-
ccharides, an active component of plant medicines, 
exhibit significant anti-rheumatoid arthritis effects, 
including the inhibition of joint and synovial inflamma-
tion, modulation of immune cell balance, regulation of 
cellular energy metabolism, and bone protection. Astra-
galus, often referred to as the "Immortal herb for 
tonifying Qi," contains the active compound astragalus 
polysaccharide, which has been extensively recognized 
for its anti-inflammatory and other biological activities 
(Zheng et al., 2020; Ren et al., 2023). Previous studies 
have demonstrated that astragalus polysaccharides can 
inhibit the molecular activity of the MAPK signaling 
pathway induced by receptor activator of nuclear factor 
κB, thus suppressing osteoclastogenesis and mitigating 
lipopolysaccharide (LPS)-induced inflammatory bone 
resorption (Yang et al., 2021). Additionally, astragalus 
polysaccharides may exert pro-apoptotic and anti-
inflammatory effects in IL-1β-induced FLS cells through 
the phosphoinositide 3-kinase/protein kinase B/mam-
malian target of rapamycin pathway, thereby slowing 
the pathological progression of rheumatoid arthritis 
(Meng et al., 2017). However, no studies have yet 
investigated whether astragalus polysaccharides can 
regulate FLS proliferation, migration, invasion, and 
apoptosis via the EGFR/MAPK signaling pathway. 

Therefore, the objective of this study is to explore the 
effects of astragalus polysaccharides on the prolifera-
tion, migration, invasion, and apoptosis of LPS-treated 
FLS cells through the EGFR/MAPK signaling pathway, 
providing experimental and theoretical support for the 
clinical application of astragalus polysaccharides in the 
treatment of rheumatoid arthritis.        

             

Materials and Methods 

Cell Lines, drugs, and reagents 

Human rheumatoid arthritis-FLSs (MH7A) were ob-
tained from Cobioer Biosciences CO., Ltd (cas: 
CBP61649). The injectable astragalus polysaccharides 
(national medicine approval number Z20040086) were 
purchased from Tianjin Cinorch Pharmaceutical Co., 
Ltd. Trypsin, LPS, high-glucose DMEM, CCK-8 reagent, 
and annexin V-FITC cell apoptosis detection kits were 
all sourced from Shanghai, Biyuntian Biotechnology 
(cas: C0201, ST1470, C2701, C0038, C1062M). Fetal 
bovine serum (cas: SA201.02) was purchased from Cell-
max (Beijing) Co., Ltd. The cell migration and invasion 
stain kit (for Transwell) (cas: G4740) was provided by 
Beijing Solarbio Science and Technology Co., Ltd. RIPA 
lysis buffer (Strong), BCA protein quantification kit, 
and FDbio-Femto ECL chemiluminescent kit (cas: 
FD009, FD2001, FD2008) were obtained from Hangzhou 
Fude Biotechnology Co., Ltd. Antibodies against EGFR, 
P38MAPK, and p-P38MAPK were purchased from Wu-
han ABclonal Biological Technology Co., Ltd. (cas: 
A11351, A5049, AP0526). Goat anti-rabbit IgG was 
obtained from Wuhan Keri Biotechnology Co., Ltd. (cas: 
KR0023). 

Screening of optimal astragalus polysaccharides 
concentration 

FLS in the logarithmic growth phase were digested 
with 0.25% trypsin, and the cell density was adjusted to 
1×10⁵ cells per well. The cells were then seeded into a 96
-well plate and allowed to adhere overnight. Based on a 
study, the initial astragalus polysaccharides concentra-
tion range for FLS treatment was determined (Meng et 
al., 2017) and further refined to the following concentra-
tions: 0 (control group), 50, 100, 150, 200, 250, and 300 
μg/mL. Each concentration was tested in triplicate, 
with exposure times set at 24 and 48 hours. After the 
treatment period, the original culture medium was 
aspirated, and 100 μL of fresh serum-free medium 
containing 10%CCK-8 reagent was added to each well. 
A blank control group, which included no cells or 
astragalus polysaccharides but only fresh serum-free 
medium containing 10%CCK-8 reagent, was also estab-
lished. After 1 hour of incubation, absorbance at 450 nm 
was measured using a microplate reader. Cell viability 
was calculated using the following formula: 

Cell viability (%) = [(Aexperimental well - Ablank well) / (Acontrol well - 
Ablank well)] × 100% 
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Cell model construction and grouping 

In accordance with a study (Bao et al., 2026), when the 
FLS reached 80% confluence, they were passaged and 
cultured overnight. Once the cell confluence reached 
60%, the cells were treated with 2 μg/mL LPS for 3 
hours to establish a cell model that promotes prolifera-
tion and inhibits apoptosis. FLS in the logarithmic 
growth phase were seeded into 96-well plates at a 
density of 1×10⁵ cells per well. After 24 hours, the cells 
were divided into the following groups: a control group 
(regular culture), a LPS group, and astragalus polysa-
ccharides groups at different concentrations. With the 
exception of the control group, the remaining four 
groups were pretreated with 2 μg/mL LPS for 3 hours. 
After LPS pretreatment, the old medium was discarded. 
The LPS group was then supplemented with complete 
culture medium, whereas the astragalus polysaccha-
rides groups were treated with complete culture me-
dium containing 50, 100, and 200 μg/mL astragalus 
polysaccharides, respectively. 

Cell viability assessment by CCK-8 

FLS in the logarithmic growth phase were seeded into 
96-well plates at a density of 1×10⁵ cells per well, with 
100 μL of cell suspension per well. After 24 hours of 
incubation, the old medium was removed, and the cells 
were washed three times with phosphate-buffered 
saline. The appropriate culture medium was then add-
ed to each group, and the cells were incubated at 37°C 
with 5%CO₂ for either 24 hours (at the end of the drug 
treatment) or 48 hours (24 hours post-drug treatment). 
Following incubation, 100 μL of 10%CCK-8 reagent was 
added to each well, and the cells were incubated for an 
additional 1 hour under the same conditions. The absor-
bance at 450 nm was measured using a microplate 
reader to determine the cell viability. 

Cell migration ability assessment by scratch assay 

FLS in the logarithmic growth phase were digested 
with trypsin and resuspended in complete culture 
medium to achieve a concentration of 1×10⁵ cells/mL. 
The cell suspension was seeded into 24-well plates, 
with 1 mL of suspension per well. After cell attachment, 
the appropriate culture medium was added according 
to the experimental groups, and the cells were incuba-
ted for 24 hours. Once the cell confluence reached over 
90%, a sterile 200 μL pipette tip was used to create 
linear scratches on the cell monolayer, guided by a ruler 
to ensure three parallel scratches. After scratching, the 
wells were gently washed three times with PBS to 
remove any detached cells. The medium was then 
replaced with fresh serum-free culture medium, and 
initial images were captured immediately using an 
inverted microscope. Three fixed fields of view were 
selected and marked for each group to ensure consis-
tency. The cells were further cultured at 37°C with 5% 
CO₂, and images were taken again at the same positions 

after 24 hours (at the end of drug treatment) and 48 
hours (24 hours post-drug treatment). The same magni-
fication and lighting conditions were maintained 
throughout the imaging process. ImageJ software was 
used for quantitative analysis of the images, measuring 
the scratch width at each time point and calculating the 
cell migration rate. The formula for cell migration rate 
is as follows: 

Cell migration rate (%) = (Scratch width before culture - 
Scratch width after culture) / Scratch width before culture x 
100% 

Cell invasion ability assessment by Transwell assay 

FLS in the logarithmic growth phase were treated with 
the appropriate culture medium according to the expe-
rimental groups. The cells were digested with 0.25%
trypsin at 37°C for 2-3 min, and the digestion process 
was terminated by the addition of complete culture 
medium. The cells were then resuspended in PBS, and 
the concentration was adjusted to 1x10⁵ cells/mL. A 
volume of 100 μL of the cell suspension was added to 
the upper chamber, and the cells were incubated at 37°
C with 5%CO₂ for 24 hours. After the incubation period, 
the upper chamber was removed, and the non-invasive 
cells on the upper surface of the membrane were gently 
wiped off with a cotton swab. The invasive cells on the 
lower surface were fixed at room temperature with 4%
paraformaldehyde for 20 min, followed by three washes 
with PBS. The cells were then stained with 0.1%crystal 
violet for 15 min and washed with double-distilled 
water until the background was colorless. The mem-
brane was then carefully excised and placed onto a 
microscope slide, and mounted with neutral gum. 
Invasive cells were randomly photographed from five 
fields of view under an inverted microscope (100x mag-
nification). The number of invasive cells was quantified 
using ImageJ software. The invasion rate was calculated 
using the following formula: 

Invasion rate (%) = (Number of cells in experimental group / 
Number of cells in control group) × 100% 

Apoptosis detection by flow cytometry 

FLS in the logarithmic growth phase were digested 
with trypsin and resuspended in complete culture 
medium to generate a cell suspension at a concentration 
of 1×10⁵ cells/mL. The suspension was seeded into 6-
well plates, with 1 mL per well. After cell attachment, 
the appropriate culture medium was added according 
to the experimental groups, and the cells were incuba-
ted for 24 hours. Following incubation, the cells were 
digested with 500 μL of trypsin without DMEM, and 
the cell pellet was collected. In strict accordance with 
the kit instructions, 5 μL of annexin V– astragalus poly-
saccharides was added to the cell suspension and 
gently mixed, followed by incubation at room tempera-
ture in the dark for 15 min. Subsequently, 10 μL of 
propidium iodide working solution was added, and 400 
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μL of 1x binding buffer was used for dilution. The 
samples were incubated on ice in the dark for up to 1 
hour. Apoptosis was assessed using a FACS Calibur 
flow cytometer. 

Protein expression analysis by Western blot 

FLS in the logarithmic growth phase were digested 
with trypsin and resuspended in complete culture 
medium to prepare a cell suspension at a concentration 
of 1×10⁵ cells/mL. The suspension was seeded into 6-
well plates, with 1 mL per well. Once the cells adhered, 
the appropriate culture medium was added according 
to the experimental groups, and the cells were incuba-
ted for 24 hours. After incubation, the cell pellet was 
collected, and total protein was extracted. Protein 
concentration was determined using the BCA protein 
assay kit, following the manufacturer’s protocol. The 
proteins were then loaded onto an SDS-PAGE gel, 
subjected to electrophoresis, and transferred to a mem-
brane. The membrane was blocked with 5%non-fat 
milk. The primary antibodies (anti-EGFR, anti-
P38MAPK, and anti-p-P38MAPK) were applied, and 
the membrane was incubated overnight (12-16 hours) at 

4°C with gentle agitation. After incubation with the pri-
mary antibodies, the membrane was incubated with 
secondary antibodies at room temperature for 60 min. 
Chemiluminescence was detected using ECL reagents, 
and the images were captured using a gel imaging sys-
tem. Grayscale values were quantified using ImageJ 
software. 

Statistical analysis 

Statistical analysis was performed using SPSS 23.0 
software. The normality of the continuous data was 
assessed using the Shapiro-Wilk test, and homogeneity 
of variances was evaluated with Levene’s test. Differ-
ences between groups were analyzed using one-way 
ANOVA, with subsequent pairwise comparisons con-
ducted using the SNK-q test. A significance level of α = 
0.05 was adopted.      

    

Results 

Effects on FLS proliferation and toxicity 

CCK-8 assay results indicated that, compared to the 

A 

Figure 1: Effects of different concentrations of astragalus polysaccharides on fibroblast-like synoviocytes (FLS) viability after 24 
hours (A) and 48 hours (B) of intervention. Effects of astragalus polysaccharides on LPS-induced proliferation of FLS after 24 
hours (C) and 48 hours (D) of intervention; Data are mean ± SD; n=3; lipopolysaccharide (LPS) 
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control group, astragalus polysaccharides at concentra-
tions of 250 μg/mL and 300 μg/mL progressively 
inhibited cell viability (p<0.05) (Figure 1A-B). This 
trend was consistent at 24 and 48 hours of intervention, 
with a more rapid decline in cell viability observed at 48 
hours (p<0.05). To minimize the impact of drug toxicity 
on the experimental outcomes, subsequent experiments 
were conducted using astragalus polysaccharides con-
centrations of 50, 100, and 200 μg/mL, with a 24-hour 
treatment duration. 

Effects on LPS-induced FLS proliferation 

The cell viability of FLS in the control group, LPS 
group, and astragalus polysaccharides (50, 100, and 200 
μg/mL) groups differed significantly, as determined by 
one-way analysis of variance (ANOVA) (p<0.05) 
(Figure 1C-D). Further pairwise comparisons indicated 
that, compared to the control group, cell viability in the 
LPS group, as well as the astragalus polysaccharides 
(50, 100, and 200 μg/mL), was significantly increased 
(p<0.05). Furthermore, when compared to the LPS 
group, a linear decrease in cell viability was observed 

with increasing astragalus polysaccharides concentra-
tions (p<0.05). 

Effects on LPS-induced FLS migration and invasion 

The scratch assay demonstrated that, compared to the 
control group, the migration rate of FLS in the LPS 
group was significantly increased at both 24 hours 
(p<0.05). However, astragalus polysaccharides treat-
ment significantly inhibited the migration of LPS-
stimulated FLS (p<0.05) (Figure 2A). The Transwell 
assay further revealed that, compared to the control 
group, the invasion rate of FLS in the LPS group was 
significantly higher (p<0.05). In contrast, astragalus 
polysaccharides intervention at all concentrations signi-
ficantly reduced the invasion rate of FLS (p<0.05) 
(Figure 2B). 

Effects on LPS-induced FLS apoptosis 

Flow cytometry analysis revealed that, compared to the 
control group, the apoptosis rate of LPS-induced FLS 
was significantly reduced (p<0.05). In contrast, treat-
ment with astragalus polysaccharides significantly 

Control                         LPS                        APS (50 μg/mL)              APS (100 μg/mL)             APS (200 μg/mL)  
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Figure 2: Effect of astragalus polysaccharides (APS) treatment on the migration abilities (A), invasion abilities (B) and apoptosis 
rate (C) in LPS-induced fibroblast-like synoviocytes (FLS); lipopolysaccharide (LPS) 
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increased the apoptosis rate of cells (p<0.05) (Figure 
2C). 

Effects on EGFR expression and p-P38MAPK/
P38MAPK relative expression in LPS-induced FLS 

Western blot analysis revealed that, compared to the 
control group, the expression of EGFR was significantly 
upregulated in the LPS group (p<0.05). Similarly, the 
relative expression of p-P38MAPK/P38MAPK was sig-
nificantly increased (p<0.05). However, astragalus poly-
saccharides treatment significantly downregulated both 
EGFR expression and the relative expression of p-
P38MAPK/P38MAPK in FLS compared to the LPS 
group (p<0.05) (Figure 3).    

 

Discussion 

Astragalus polysaccharides, a major bioactive com-
pound, has been shown to regulate various cellular 
processes, such as proliferation, migration, invasion, 
autophagy, apoptosis, and pyroptosis (Zheng et al., 
2020). This study demonstrates that astragalus polysa-
ccharides can inhibit LPS-induced FLS proliferation, 
migration, and invasion, and promote LPS-induced FLS 
apoptosis. These results are consistent with previous 
research on another active component of astragalus, 
astragaloside, which were shown to suppress FLS proli-
feration through regulation of the LncRNA S56464.1/
miR-152-3p/Wnt1 signaling axis (Cui et al., 2023). 
Another in vitro study further confirmed that APS 

promotes apoptosis in rat-derived synovial cells, accom
-panied by corresponding changes in the expression of 
the pro-apoptotic protein Bax and the anti-apoptotic 
protein Bcl-2 (Jiang et al., 2010).  

Previous studies have revealed that severe synovial 
inflammation, driven and sustained by interactions bet-
ween FLS, osteoclasts, and immune cells, plays a central 
role in the pathogenesis of rheumatoid arthritis (Komat-
su and Takayanagi, 2022; Henry and O'Neill, 2025). FLS 
exhibit unique biological characteristics in rheuma-toid 
arthritis, including high proliferative capacity, 
invasiveness, cellular heterogeneity, and resistance to 
apoptosis. Therefore, targeting the abnormal state of 
FLS in astragalus polysaccharides is crucial for the relief 
and treatment of the disease. In this study, LPS-
stimulated FLS were used as the cell model, as prior 
research has shown that LPS can induce synovial cells 
in vitro to exhibit characteristics typical of rheumatoid 

arthritis (Wu et al., 2020). Treatment with astragalus 
polysaccharides, one of the key active components of 
astragalus, effectively reversed LPS-induced abnorma-
lities in FLS proliferation, migration, invasion, and 
apoptosis. These results provide an experimental foun-
dation for the clinical use of astragalus polysaccharides 
in rheumatoid arthritis therapy. 

Additionally, this study found that astragalus polysa-
ccharides inhibit the expression of key signaling 
molecules in the EGFR/MAPK pathway. EGFR is a 
critical upstream factor in the EGFR/MAPK pathway, 
possessing tyrosine kinase activity. Upon binding with 

Figure 3: Effects of Astragalus polysaccharides (APS) treatment on the expression of proteins related to the EGFR/MAPK path-
way in LPS-induced FLS; lipopolysaccharide (LPS) 
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its ligand EGF, EGFR undergoes phosphorylation, acti-
vating downstream signaling cascades. This pathway is 
a key regulator of cell proliferation (Yuan et al., 2013). 
Previous studies have shown that in rheumatoid arthri-
tis patients, the expression of ligands such as EGF and 
transforming growth factor-α (TGF-α) is significantly 
elevated in synovial tissue and synovial fluid, leading 
to EGFR overexpression. The sustained activation of the 
EGFR/MAPK signaling pathway transmits signals 
from the cell surface receptors to the nucleus, promo-
ting cell proliferation and differentiation through the 
regulation of downstream effector molecules, thus 
contributing to the onset and progression of rheuma-
toid arthritis (Chen et al., 2022; Liu et al., 2024). Further 
studies have demonstrated that antibodies induced by 
EGFR mimetic peptides can reverse the abnormal proli-
feration, migration, invasion, and apoptosis of FLS 
caused by EGFR variant III (Niu et al., 2018).  

MAPK, a member of the serine/threonine kinase 
family, plays a critical role in various biological proce-
sses, including cell proliferation and apoptosis. In the 
context of doxorubicin-induced cardiotoxicity and iso-
proterenol-induced cardiac fibrosis, astragalus polysa-
ccharides and astragaloside IV have been shown to 
exert inhibitory effects through the p38MAPK pathway 
and reactive oxygen species-mediated MAPK activa-
tion, respectively (Cao et al., 2014; Dai et al., 2017). 
Moreover, a study demonstrated that interference with 
the expression of downstream signaling molecules in 
the EGFR/MAPK pathway can inhibit the proliferation 
and migration of rheumatoid arthritis-FLSs (Liu et al., 
2018).   

  

Conclusion 

These findings suggest that EGFR, p-P38MAPK expre-
ssion, and the EGFR/MAPK signaling pathway are 
active regulators of rheumatoid arthritis-FLS cell 
function. The effects of astragalus polysaccharides on 
LPS-induced FLS cell function are likely mediated 
through the modulation of signaling molecules within 
the EGFR/MAPK pathway.   
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