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Abstract
Rheumatoid arthritis (RA) is a chronic autoimmune joint disease. Its main pathological 
manifestations are joint cartilage, bone tissue injury, synovial hyperplasia, and chronic inflam-
mation. At present, the pathogenesis of the disease has not been fully defined, and delaying 
the disease to improve joint function is the existing treatment. Sinomenium (SIN) is an effec-
tive ingredient in Sinomenium acutum (Thunb.) Rehd. et Wils., with anti-inflammatory, anal-
gesic, immunosuppressive, anti-tumor, and other pharmacological activities, which is quite 
effective in the treatment of RA. There are many SIN compound preparations in the market, 
such as Zhengqing Fengtongning capsule, Zhubi Huoluo prescription, and Qinxitong tablet. 
They all exhibit good anti-RA effect with less adverse reactions. This study summarized the 
mechanism of action of SIN in the treatment of RA and further explored the possibility of SIN 
in the treatment of RA combined with other diseases for future research.
© 2025 Codon Publications. Published by Codon Publications.
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Introduction

Rheumatoid arthritis (RA) is a chronic autoimmune joint 
disease with pathological manifestations such as joint car-
tilage and bone tissue injury, synovial hyperplasia, chronic 
inflammation, and pannus formation.1 Patients often suf-
fer from joint pain, deformity, and even loss of function, 
resulting in severe disability. RA affects about 1% of the 
global population, and its incidence in women is about 
three times that of men.2 Its pathogenesis is complex 
and has not yet been clarified, which is mainly related 
to genetic factors, environmental factors, immune cells, 
cytokines, and autoantibodies.3 Modern pharmacological 
researches have shown that Sinomenium (SIN) has pharma-
cological effects of anti-inflammatory, analgesic, immuno-
suppressive, anti-tumor, and is often used in the clinical 
treatment of RA, autoimmune diseases, tumors, and other 
diseases. SIN is mainly hydrochloride extracted from dried 
roots of Sinomenium acutum (Thunb.) Rehd. et Wils., 
including sinomenine hydrochloride, disinomenine, and 
sinoacutine. Relevant studies have shown that the mech-
anism of action of SIN has a certain relationship with the 
thalamic–pituitary–adrenal system. SIN has an ideal non-
specific anti-inflammatory effect, which can accelerate 
the secretion of adrenocortical hormones. It has a certain 
impact on immune regulation, immunosuppression, and 
reducing inflammation.4,5 It has been prepared into Chinese 
patent medicine or sustained-release tablets, which is 
familiar as Zhengqing Fengtongning capsule. It has obtained 
a certain effect for treating RA.

Methods and Materials

The researchers searched the following seven databases: 
China National Knowledge Network (CNKI), Wanfang 
Database, China Science and Technology Journal Database 
(VIP), Chinese Biomedical Literature Database (CBM), 
PubMed, The Cochrane Library, and Embase, with the 
period of establishment until June 2024. The search terms 
included “Zhengqing Fengtongning capsule,” “Zhengqing 
Fengtongning,” “Sinomenium,” “rheumatoid arthritis,” and 
“RA.”

Mechanism of SIN in the treatment of RA

Regulation of immune disorders

Immune disorders are the main mechanisms of RA patho-
genesis, and many immune cells are involved, including T 
(T cell) and B lymphocytes (B cell), mononuclear/macro-
phages, and dendritic cells (DCs).6 Activated CD4+T cells 
and MHC-II-positive antigen-presenting cells infiltrate the 
synovial membrane of the joint, initiating specific immune 
responses and leading to corresponding inflammatory man-
ifestations of the joint.7 A large number of studies have 
shown that SIN, the main component of Zhengqingfengtong 
capsule, has an immunomodulatory effect on many immune 
cells, such as T cells, mononuclear cells/macrophages, DCs, 
mast cells, and other factors related to immune response, 
such as cytokines, reactive oxygen species, nuclear 

factor-τ B, and cell adhesion molecules.8 T-box transcrip-
tion factor (T-Bet) is a helper T cell 1 (Th1) transcription 
factor and GATA-3 is a helper T cell 2 (Th2) transcription 
factor. Studies have shown9 that SIN can reduce the lev-
els of T-Bet, interferon γ (IFN-γ), IFN-γ/interleukin-4 (IL-4), 
and T-Bet/Gata binding protein-3 (GATA-3) in decidua and 
serum of recurrent spontaneous abortion mice. However, 
the expression levels of GATA-3 and IL-4 were not affected, 
suggesting that SIN could significantly inhibit the expression 
of Th1 and regulate the balance of Th1/Th2. Macrophages 
originate from monocytes and participate in multiple 
immune responses, including phagocytosis, processing and 
antigen presentation, regulation of body immunity, and tis-
sue repair.10 Studies have shown11 that SIN can significantly 
increase the expression level of paired immunoglobulin-like 
receptor B, reduce the proportion of M1 macrophages, and 
play an immunomodulatory role by inhibiting M1 polariza-
tion of macrophages. DCs are the most functional profes-
sional antigen-presenting cells (APC) in the body, which 
can efficiently take up, process, and present antigens. 
Studies have shown that SIN can effectively inhibit the acti-
vation and proliferation of T cells and B cells, reduce the 
imbalance of Th1/Th2, and interfere with the differentia-
tion of DC and other cell types.12 Xie et al.13 found that SIN 
can promote the apoptosis of mature DC 2.4 through the 
FAS pathway of apoptosis receptor, activating CASPASE 8, 
CASPASE 3, and PARP channel. By inhibiting the matura-
tion of DC 2.4, the function of T cell activation is inhibited, 
and the immune regulation is played. In addition, SIN can 
reduce the expression of CD 80 and CD 86 on the surface 
of DC and inhibit its maturation, inhibit the production of 
interleukin-12 (IL-12), tumor necrosis factor-α (TNF-α), and 
interleukin–1β (IL-1β), induce the secretion of interleukin-10 
(IL-10) by DCs, inhibit the secretion of related inflammatory 
factors by DCs, affect the activation of T cells, and inhibit 
its mediated immune response and its antigen-present-
ing effect.14 Mei et al.15 found that SIN suppressed abnor-
mal immune response by downregulating the expression 
of mannose receptors and reducing the content of related 
antibodies to effectively control the condition of RA.

In the pathogenesis of RA, tumor necrosis factor 
(TNF) plays an important role, expressed in monocytes, 
fibroblast-like synovial cells (FLS), T cells, and B cells, 
mediating leukocyte activation, adhesion and migration 
as well as osteoclast (OC) activation.16 Li et al.17 separated 
mouse lymph node cells and added SIN at different concen-
trations, and found that the molecular expressions of cyto-
kines TNF-γ and TNF-α in T cells were significantly reduced 
in a dose-dependent manner, thus improving arthritis 
symptoms. In addition, Wang et al.18 conducted an in-depth 
study on the mechanism of SIN in the treatment of RA that 
has accepted by clinical practitioner. They found that the 
levels of follicular helper T cells and interleukin-21 (IL-21) 
were significantly reduced, thus improving the symptoms 
of patients with RA. Among all mentioned cells, helper T 
cells (Th) 17 and regulatory T cells (Tregs) are both T cells, 
but their functions in the human body are antagonistic to 
each other. From the cellular level, after SIN treatment, 
the proportion of Th17 cells with pathogenic effect was 
significantly reduced, while the proportion of Tregs with 
immunosuppressive effect was significantly increased, thus 
producing the therapeutic effect of RA.19 Therefore, the 
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imbalance between the two is also one of the important 
reasons for the onset of RA, which also indicates that SIN 
can alleviate RA by regulating the balance of Th17/Tregs.20

Effect of SIN on bone and joint

Inhibition of joint inflammation
Rheumatoid arthritis is a chronic inflammatory disease 
with repeated attacks of joint inflammation, which can 
eventually cause joint deformity and dysfunction, seriously 
endangering the health of patients. How to control chronic 
joint inflammation more safely and effectively is the key 
to the treatment of RA. Studies have confirmed that proin-
flammatory (PIC) and anti-inflammatory factors (AIC) play 
an important role in the occurrence and progression of 
RA.21 Qin et al.22 induced rat synovial cell lines RSC-364 by 
IL-1β and found that SIN at different concentrations could 
inhibit the proliferation of RSC-364 induced by IL-1β, and 
inhibited joint inflammation by inhibiting the secretion 
of inflammatory factors interleukin-6 (IL-6) and matrix 
metallopeptidase 3 (MMP-3). Another rat experiment 
showed that after treatment with SIN, the expression levels 
of CC chemokine ligand 2 (CCL 2), collagen type II (COL II), 
and cartilage oligomeric matrix protein (COMP) and their 
mRNA and the ratio of phosphatidylinositol 3-kinase (PI3K), 
p-PI3K, protein kinase B (pkB, p-Akt) and p-Akt were sig-
nificantly decreased in the articular cartilage layer of rats. 
At the same time, the expression levels of IL-1β, matrix 
metalloproteinase 13 (MMP-13), and TNF-α in the articular 
irrigation solution were significantly decreased.23 SIN, on 
the other hand, inhibits inflammation by preventing the 
activation of the nuclear factor kappa-light-chain-enhancer 
of activated B cells (NF-κB) pathway. IL-1β can significantly 
promote the expression of NF-κB and IκK, inhibit the 
expression of IκB, and induce inflammation. SIN can signifi-
cantly inhibit the expression of NF-κB and IκK, promote the 
expression of IκB, and significantly reduce the expression 
levels of IL-6, TNF-α, MMP-13, and ADAMTS5.24

Rheumatoid arthritis is a systemic disease that can 
influence tissues besides bones and joints. RA patients will 
also have extra-joint manifestations, causing damage to the 
heart, lungs, digestive tract, blood vessels and other tis-
sues and organs of patients. SIN not only has a certain ther-
apeutic effect on joint inflammation, but also has a certain 
therapeutic effect on inflammation of other non-joint tis-
sues. Zhao et al.16 found that SIN can inhibit the expression 
of inducible nitric oxide sythase (iNOS) and cyclooxygen-
ase-2 (COX-2), as well as the NF-κB and JNK signaling path-
ways in vitro experiments. In vivo experiments, SIN can 
inhibit LPS-induced lung disease and inflammation, and 
reduce the expression levels of nitric oxide (NO), myelop-
eroxidase (MPO), TNF-α, and IL-6. Both in vivo and in vitro 
experiments have confirmed that SIN can alleviate inflam-
matory response by inhibiting the expression of inflamma-
tory factors. Kim et al.25 further used LPS-induced uveal 
inflammation to find that SIN inhibited protein leakage in 
a dose-dependent manner, downregulated the produc-
tion of TNF-α and prostaglandin-E2 (PGE2), and inhibited 
the translocation of NF-κBP65 subunits into the nucleus. 
Systemic injection of SIN can inhibit the inflammation of 
the eye tissue, which also suggests that SIN may be a new 

therapeutic agent to control endogenous eye inflammation. 
In addition, SIN can significantly reduce TNBS-induced coli-
tis in mice using 2,4,6-tri-nitrobenzene sulfonic acid (TNBS) 
induced colitis, and its therapeutic mechanism is related 
to the upregulation of TNF-α and interferon IFN-γ in colon 
induced by TNBS.26 Firstly, SIN can alleviate skin photoa-
ging. Tao et al.,27 using HepG2 cells as a model, showed 
that SIN can significantly inhibit protein carbonylation and 
inhibit matrix metalloproteinases and IL-6 secreted by skin 
cells under TNF-α induction at a concentration of 333–300 
μg/mL. It is suggested that SIN has the potential to relieve 
skin inflammation. Secondly, in the inflammatory response, 
sepsis is a systemic inflammatory reaction caused by infec-
tion, with a very high mortality rate. SIN hydrochloride 
can improve the autophagy activity of septicemia cells 
caused by cecal ligation puncture (CLP) in mice, reduce the 
release of inflammatory cytokines, reduce organ damage, 
and reduce the mortality of sepsis.28

Inhibit bone destruction
Bone injury and destruction is an important link in the 
occurrence and development of RA and is one of the main 
culprits causing joint deformity, rigidity, and dysfunction 
in patients. OCs are the main cause of bone destruction.29 
Mature OCs is an osteoclast precursor (OCP) formed by 
the binding of NF-κB receptor activating factor (RANK) 
and NF-κB receptor activating factor ligand (RANKL). 
Macrophage colony-stimulating factor (M-CSF) can promote 
the RANK expression of OCP. RANKL is mainly formed by 
osteoblasts (OBs). Osteopagin (OPG), also known as OC 
inhibitory factor, is a member of the tumor necrosis factor 
receptor superfamily and the only factor found so far that 
can directly downregulate the function of OCs. Meanwhile, 
as a bait receptor of RANKL, OPG has an inhibitory effect 
on its binding with RANK. These signaling factors play a 
key role in the process of RA bone injury and destruction.30 
SIN can increase the expression of OPG, decrease the 
expression of RANKL, and promote the differentiation and 
maturation of OB. Wang K et al.31 activated mouse CD4+ 
T cells to detect the effects of SIN and aconitine on the 
expression of mouse helper T cell receptor activating fac-
tor ligand (RANKL). The results showed that SIN can reduce 
the expression of RANKL in activated T cells and indirectly 
inhibit RANKL-induced OC formation and bone resorption. 
To improve the bone damage caused by RA, some research-
ers applied SIN at different concentrations to pre-osteo-
blasts and found that SIN had no significant effect on the 
cell proliferation rate. To a certain extent, SIN could pro-
mote the differentiation and calcification of osteoblasts, 
and upregulate the expression of OPG while downregu-
late the expression of RANKL, thus promoting the differ-
entiation and maturation of osteoblasts through the OPG/
RANK/RANKL signaling pathway. It can be seen  that SIN 
is expected to become an anti-osteoporosis drug in the 
future.32,33 By establishing a collagen-induced RA (CIA) 
mouse model, SIN can increase the OPG/RANKL ratio in 
peripheral blood, inhibits CaN/NFAT signaling pathway and 
OC differentiation, indicating that SIN has osteoprotective 
effects on RA.34

Relevant studies have shown35 that SIN can inhibit the 
occurrence of bone destruction by reducing the levels of 
TNF-α, interleukin-1 (IL-1), IL-6, interleukin-17 (IL-17), and 
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in CIA rats, and the therapeutic effect is better than that 
of the single drug group. The therapeutic mechanism may 
be related to the reduction of the release of inflammatory 
factors IL-17 and IL-23.46

The possibility of SIN in the treatment of RA 
and other diseases

Traditional Chinese medicine (TCM) doctors believe that 
some different diseases have the same cause or pathogen-
esis, and the same treatment method can be used, which is 
the concept of “treating different diseases with the same 
treatment” in TCM. The modern pharmacological research 
further suggests SIN may be a multipathway, multi-target 
drug, which has a prominent effect on the treatment of a 
variety of diseases, especially those involving inflammatory 
response and immune response.

Possibility of SIN in the treatment of RA combined 
with KOA

KOA is a degenerative disease in middle-aged and elderly 
people, and its causes are manifested in many aspects, 
such as joint abnormalities, joint damage, obesity, etc. 
Some patients have excessive weight bearing and fatigue, 
which makes them more susceptible to the disease. Long-
term manifestations include knee joint swelling, stiffness, 
tenderness, deformity, and limited activity.47 Previous 
studies have proved that SIN has good clinical efficacy and 
safety in the treatment of KOA.47,48 In addition, Zhengqing 
Fengtongning can also play a role in combination with 
traditional Chinese medicine techniques. Liu et al.49 gave 
meloxicam treatment to the conventional group, while 
the experimental group adopted minimally invasive tech-
niques of TCM and intra-articular injection of Zhengqing 
Fengtongning. The results showed that after treatment, the 
total effective rate of the study group was higher than that 
of the conventional group (P < 0.05), suggesting that the 
ideal curative effect could be obtained by using the min-
imally invasive technique of traditional Chinese medicine 
and the intra-articular injection of Zhengqing Fengtongning. 
In addition, the levels of IL-1β, IL-6, and TNF-α in the study 
group were lower than those in the conventional group 
(P  < 0.05), indicating that the combination of the mini-
mally invasive technique of traditional Chinese medicine 
and the intra-articular injection of Zhengqing Fengtongning 
could effectively control inflammation. By combining the 
links among the compounds, intersection targets, signaling 
pathways, and biological processes, the relevant network 
pharmacology suggests that the treatment of KOA by SIN 
is the result of multi-pathway and multi-target interac-
tion, and its mechanism of action is most closely related 
to apoptosis and inflammation. The mechanism of inflam-
mation has been partially revealed in existing studies, but 
it is still necessary to conduct experimental studies on how 
to interfere with apoptosis to treat KOA and further reveal 
the mechanism of inflammation.50

Studies have shown that Sinomenium acutum (Thunb.) 
Rehd. et Wils. extract can interfere with a variety of 
cell signaling pathways, including cell cycle, apoptosis, 

other cytokines and inhibiting the activity of OC differen-
tiation-related signaling pathways, such as NF-κB, nuclear 
factor of activated T cells 1 Gene (NFATc1), mitogen-
activated-protein-kinases (MAPK), Ca2+, Janus kinase 
(JAK)/signal transducers and activators of transcription 
(STAT) and other signaling pathways. In the established CIA 
mouse model, SIN inhibits the NF-κB signaling pathway by 
reducing the expression of NF-κB and phosphorylated κB 
inhibitory protein (p-IκB), and exerts a bone protective 
effect.36 Wang et al.37 constructed a rabbit knee osteoar-
thritis (KOA) model by papain-induced modeling, and the 
treatment group was treated with Zhengqing Fengtongning 
injection into the knee cavity. The results showed that 
Zhengqing Fengtongning injection could inhibit the apop-
tosis of chondrocytes and the degradation of extracellular 
matrix, protect chondrocytes, repair the damage of articu-
lar cartilage, and inhibit the destruction of bone.

Inhibit synovial hyperplasia of joints
Synovitis is a basic pathological change of RA, and synovial 
hyperplasia is the pathological basis of joint injury, defor-
mity, and dysfunction.38 RA FLS are the main components of 
synovial cells and play an important role in the occurrence 
and development of RA. With the continuous deepening 
of research, FLS-targeting therapy is promising to improve 
the condition without causing immunosuppression.39 Sheng 
et  al.40 found that Zhengqing Fengtongning could induce 
apoptosis of FLS and reduce inflammatory response by 
inhibiting HOTAIRM1 expression and then upregulating miR-
137 expression, thus playing a role in the treatment of RA. 
Studies have shown41 that the low expression of miR-23b-3p 
in RA synovial fibroblasts has a targeting relationship with 
X-linked apoptosis suppressant protein (XIAP), which can 
inhibit the proliferation of FLS and promote their apopto-
sis. Li et al.42 found that SIN can induce apoptosis of FLS 
and inhibit the proliferation of synovial cells by increasing 
the expression of miR23b-3p and decreasing the expression 
of fibroblast growth factor 9 (FGF9). Xu43 found the mech-
anism of action of 95% alcohol extract SIN in the treatment 
of RA, and the results showed that they could alleviate 
inflammation, inhibit bone destruction, inhibit proliferation 
of macrophage cells and FLS, and reduce the expression 
of RANK and RANKL. The effect of 95% alcohol extract of 
the high dose group was more significant. Secondly, SIN 
can also inhibit the proliferation of FLS and the expression 
of Stimulation of alpha 7 nicotinic acetylcholine receptor 
(α-7nAChR) by inhibiting the extracellular-regulated kinase 
(ERK)/early Growth Response 1 (EGr-1) signaling pathway, 
and reducing the expression levels of IL-6, interleukin-8 
(IL-8), and rheumatoid factor (RF) in joint synovium, to 
improve the uncomfortable symptoms during the onset 
of RA, thereby delaying the progression of RA.44,45 Some 
research teams have found that SIN and paeoniflorin syner-
gistic treatment of CIA are similar to RA disease, indicating 
that it may play a role in alleviating arthritis by downreg-
ulating the contents of TNF-α and IL-1β in serum and the 
protein expression levels of Matrix metalloproteinase 2 
(MMP-2) and matrix metalloproteinase 9 (MMP-9) in bone 
tissue, and upregulating the protein expression levels of 
tissue inhibitor of metal protease  1 (TIMP-1). The combi-
nation of SIN and Heishun tablets can also reduce joint 
synovial cell proliferation, bone destruction, and pannus 
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induce the enhancement of monocyte chemoattractant 
protein-1 (MCP-1) expression, so that glomerular sclero-
sis and renal tubulointerstitial, so that kidney fibrosis. By 
regulating apoptosis and the AGE-RAGE pathway, the plant 
can reduce the production of urinary protein, delay tissue 
damage, and delay the process of renal sclerosis.

In addition, SIN also has certain therapeutic effects on 
another nephropathy. Ni58 found SIN may inhibit mesangial 
cell proliferation and reduce the local immune inflamma-
tory response of the kidney through JAK2/STAT3 signaling 
pathway. Liu et al.59 found that SIN may inhibit the acti-
vation of the PI3K/mTOR signaling pathway, reduce the 
expression of glomerular matrix synthetic proteins FN 
and COL4, improve mesangial matrix deposition and glo-
merular lesions, and thus achieve therapeutic effects on 
adriamycin nephropathy in rats. Bi et al.60 used glucocor-
ticoids combined with Zhengqing fengtongning tablets to 
treat IgA nephropathy patients with moderate albuminuria 
and found that the total effective rate of the combined 
treatment group was 83.3%, while of the hormone control 
group was only 66.7%. The results showed that glucocor-
ticoid combined with SIN had a better curative effect on 
IgA nephropathy with moderate albuminuria than hormone 
therapy alone.

Possibility of SIN in the treatment of RA combined 
with gouty arthritis

SIN can effectively reduce the levels of proinflammatory 
cytokines such as TNF-α, IL-1β and IL-6 in the synovium of 
joint tissue, significantly improve the inflammatory micro-
environment, inhibit cell apoptosis, prevent the destruction 
of tissues, relieve symptoms of joint swelling and pain, and 
improve the quality of life of patients, no matter it is used 
internally or externally. It plays a positive role in the clin-
ical treatment of gouty arthritis. Zhengqing Fengtongning 
sustained release Tablet, a representative of SIN as the 
effective active ingredient, also has the effect of inhibiting 
acute and chronic inflammatory exudation, dispelling wind 
and dampness, and activating channels based on TCM the-
ories. It can improve the local inflammatory microenviron-
ment of joints, prevent further damage of joint tissues, and 
significantly and effectively alleviate clinical symptoms, 
with prominent advantages in anti-inflammatory, analgesic 
and bidirectional immunomodulatory effects. In addition, 
in the clinical treatment of gouty arthritis, the therapeutic 
effect of combined drug use will be more prominent, which 
can significantly and effectively reduce the inflammation 
and joint pain of patients, with ideal efficacy, safety, and 
reliability, and can be used as the guiding basis for clinical 
treatment.61,62

Possibility of SIN in the treatment of RA combined 
with Parkinson’s disease

Relevant researchers63 studied the effects of SIN on motor 
function, neuroinflammation, peripheral inflammation, 
oxidative stress, and inflammatory signaling pathways 
in 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-
induced Parkinson’s disease mice. MPTP is a lipophilic 

proliferation, survival, invasion, angiogenesis, metas-
tasis, anti-inflammatory, anticancer, hepatoprotective, 
antioxidant, cardioprotective, and antidiabetic effects, 
and has no significant toxicity during pharmacological 
screening. Studies have also shown that its non-specific 
anti-inflammatory effect is ideal, and it has a certain 
impact on immune regulation and immunosuppression, 
and can effectively reduce the levels of pro-inflammatory 
cytokines such as TNF-α, IL-1β, and IL-6, and relieve local 
inflammation caused by knee arthritis. It can downregu-
late the expression of vascular endothelial growth factor 
(VEGF) and nerve growth factor (NGF) in articular carti-
lage and synovial membrane of rabbits with knee osteo-
arthritis.51 The key targets, the treatment of KOA by 
Sinomenium acutum (Thunb.) Rehd. et Wils. extract, are 
prostaglandin-endoperoxide synthase 1 (PTGS 1), PTGS 2, 
PPARG, Bcl-2, TGFB1 and CASP3. PTGS 1 and PTGS 2, also 
known as COX-1 or COX-2, are key enzymes that catalyze 
the biosynthesis of prostaglandin (PG) and play an import-
ant role in inflammation.52 Other studies have shown 
that the transforming growth factor-β (TGFβ-1) gene can 
further promote nerve growth factor by encoding trans-
forming growth factor, resulting in enhanced pain, which 
may be the reason why the treatment of KOA can directly 
relieve the pain of patients.53

Possibility of SIN in the treatment of RA combined 
with diabetic nephropathy

According to the diagram of SIN Active ingredient target-
disease network, SIN mainly delays the progression of dia-
betic nephropathy (DN) through four active ingredients: 
β-sitosterol, 16-epi-isositsirikine, cepharanthine and SIN.54 
β-sitosterol is a kind of phytosterol, which has anti-inflam-
matory, antioxidant, antibacterial, lipid-lowering, antitu-
mor, and other effects. Some studies have shown55 that 
β-sitosterol can activate the antioxidant enzyme regulation 
activity of nuclear factor-erythroid 2 related factor 2 (NRF-
2) and reduce renal toxicity in mice. Studies have shown 
that SIN can inhibit streptozotocin and regulate the JAK2/
STAT3/SOCS1 pathway to improve DN. The study of Teng 
et al.56 showed that SIN could effectively reduce the urinary 
protein of DN patients and reduce the inflammatory cyto-
kines IL-6 and IL-8 in DN rats through its anti-inflammatory 
effect. At the same time, it can also prevent the fibrosis 
of DN rats and protect the kidney structure and function. 
16-epi-isositsirikine and cepharanthine have not been fully 
studied in the field of DN. According to the enrichment 
analysis of GO function and KEEG pathway, which can be 
seen that the treatment of DN by SIN. SIN is related to 
the apoptosis pathway and AGE-RAGE signaling pathway. 
Studies have shown that apoptosis genes play an important 
role in the damage of DN cells. Some researchers found57 
that the AGE-RAGE pathway can activate NF-κB and lead to 
NF-κB activation through the activation of triphosphopyri-
dine nucleotide (NADPH) oxidase, which ultimately leads to 
cell activation and tissue damage, and this process can be 
repeated to lead to a vicious cycle. In addition, it can stim-
ulate vascular endothelial growth factor to cause increased 
vascular permeability, further leading to the production of 
proteinuria, can also increase the production of TGF-β1 and 
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Discussion

RA is an aggressive and destructive autoimmune disease, 
accompanied by cartilage erosion, bone loss, and joint 
destruction, which can eventually cause joint deformity 
and dysfunction, seriously harming the health of patients. 
At present, nonsteroidal anti-inflammatory drugs (NSAIDS), 
glucocorticoids, antirheumatic biological agents, and other 
drugs are mainly used in clinical treatment, but there are 
differences in the efficacy of these drugs. For example, 
NSAIDs are easy to cause gastrointestinal bleeding, and glu-
cocorticoids can induce necrosis of the femoral head,63 so 
there is an urgent need for drugs that can effectively treat 
RA with fewer adverse reactions. SIN has a variety of phar-
macological effects such as regulating immunity, inhibiting 
joint inflammatory response, inhibiting bone destruction 
and joint synovial hyperplasia, etc. By downregulating the 
expression of inflammatory factors, inhibiting the activity 
of immune cells, thereby inhibiting synovial hyperplasia 
and alleviating bone destruction, RA is treated. At pres-
ent, the clinical application of SIN has been extensive, and 
the treatment of RA has achieved exact efficacy, and its 
safety has also been verified.3 At the same time, SIN, as 
a multi-target drug, can treat RA combined with other 
diseases and has a broad application prospect in clinical 
treatment.

However, there are some limitations in the study of SIN. 
Firstly, the studies on SIN’s antirheumatoid arthritis are 
not in-depth enough. Most researchers still focus on SIN’s 

compound that can enter the brain through the blood-
brain barrier and is rapidly converted to the toxic metab-
olite 1-methyl-4-phenylpyridine ion (MPP+) by monoamine 
oxidase-B (MAO-B). MPP+ is selectively absorbed by dopa-
minergic neurons through dopamine transporters, resulting 
in severe mitochondrial respiratory defects and promoting 
free radical formation in the mitochondria of dopaminer-
gic neurons.64 MPTP-induced animal models are similar to 
human Parkinson’s disease in pathogenesis. Although they 
cannot completely reproduce the symptoms of Parkinson’s 
disease, they are simple, practical, and affordable, so they 
are often used for Parkinson’s disease-related research. 
The results63 suggest that the TH protein expression level 
in the brain tissue of mice in the model group is signifi-
cantly decreased, while the TH protein expression level 
of SIN can be significantly increased at medium and high 
doses, suggesting that SIN can improve the function 
of  dopaminergic neurons in Parkinson’s disease mice. In 
dopaminergic neurons, TH catalyzes tyrosine to produce 
L-DOPA, the precursor of dopamine, so TH expression is 
a marker of dopaminergic neurons, and the change of its 
expression level is closely related to the occurrence and 
development of Parkinson’s disease.65 et al.66 found that 
SIN could inhibit MPP+-induced oxidative stress and apop-
tosis of SK-N-SH cells, possibly through the regulation of 
ANRIL/miR 626 pathway, which provided a new idea for 
the treatment of Parkinson’s disease. The common mode 
of SIN influences the RA and other diseases are shown in 
Table 1 and Table 2.

Table 2  The SIN influences the rheumatoid arthritis and other diseases.

Name Influence

SIN RA Decrease Th1; DC 2.4; TNF-γ; TNF-α; Th17; Tfh; IL-21; IL-6; MMP-3; CCL2; COL II; COMP; MMP-13; IL-1β; 
ADAMTS5; RANKL; IL-1; IL-17; NF-κB; IκK; p-IκB; HOTAIRM1; ERK/EGr-1

Increase Tregs; IκB; OPG; miR23b-3p
KOA Decrease IL-1β; IL-6; TNF-α; VEGF; NGF; TGFβ-1
DN Decrease IL-6; IL-8; urinary protein

Regulation AGE-RAGE
Gout Decrease TNF-α; IL-1β; IL-6
Parkinson Decrease TH protein (low SIN)

Increase TH protein (medium and high SIN)

Table 1  The mechanism and effect of SIN in treating rheumatoid arthritis.

Mechanism Influence

Regulation of immune disorders Decrease Th1; DC 2.4; TNF-γ; TNF-α; Th17; Tfh; IL-21;
Increase Tregs

Inhibition of joint inflammation Decrease IL-6; MMP-3; CCL 2; COL II; COMP; MMP-13; IL-1β; TNF-α; NF-κB; IκK; ADAMTS5
Increase IκB

Inhibit bone destruction Decrease RANKL; IL-1; IL-6; IL-17; NF-κB; p-IκB
Increase OPG

Inhibit synovial hyperplasia of 
joints

Decrease HOTAIRM1; ERK/EGr-1
Increase miR23b-3p
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treatment. Secondly, SIN is effective in the treatment of 
KOA. The occurrence and development of KOA are related 
to inflammation and apoptosis of chondrocytes to some 
extent. Therefore, further studies on the effect of SIN on 
chondrocytes should be considered to further clarify the 
mechanism of SIN and help us understand the pathogenesis 
of KOA. Thirdly, we should further test to determine the 
optimal dose of SIN for RA. The age distribution span of 
RA patients is large, and the influence of SIN on patients 
of different age groups and different weight should be 
paid attention to in future treatment. For patients with 
RA combined with other diseases, the optimal dose and 
administration mode of SIN should be further defined, so 
that patients can obtain the maximum clinical benefit and 
therapeutic effect. The diverse administration methods of 
SIN mainly consist of subcutaneous administration, injec-
tion administration, and oral administration. Nevertheless, 
there is a dearth of relevant research regarding the thera-
peutic effects of these three distinct administration modes 
on diseases. It will be necessary to conduct further inves-
tigations into the potential of different administration 
modes for various diseases. At the same time, drug dos-
age forms can be innovated, for example, targeting prepa-
rations can be considered to further accurately act on a 
target; Fourthly, the side effects of clinical use of SIN are 
low, and the safety has been effectively verified. However, 
we should pay attention to the study of individual cases. 
Immune response is a mechanism existing in the whole 
body, and some patients’ adverse reactions may have a 
certain connection with the treatment mechanism of SIN. 
Paying attention to individual cases of adverse reactions 
can help us further understand the mechanism of SIN and 
the pathogenesis of RA. In addition, the adverse reactions 
of SIN to patients need to be further studied in order to 
better help future clinical treatment; Fifth, we should try 
to explore the other extracts of Chinese medicine. SIN is 
an effective extract of Caulis Sinomenii. Collected Works 
of Materia Medica, the classic works of TCM, said: “all the 
rattan Chinese medicine can pass through the meridian into 
the collaterals.”64 This suggests that rattan Chinese med-
icine may have a good effect on joint pain diseases, and 
we can consider further studying the effects of extracts 
of other rattan drugs, such Stem of Suberect Spatholobus, 
Kadsura Pepper Stem and common threewingnut root in 
the treatment of orthopedic diseases in future studies.

Conclusion

SIN mainly regulates immunity, inhibits joint inflammatory 
response, inhibits bone destruction, inhibits joint synovial 
hyperplasia and other pharmacological effects, which is 
also the main mechanism of action in the treatment of RA. 
In addition, SIN also has the potential to treat other dis-
eases associated with RA, such as KOA, gout, Parkinson’s 
disease and DN. However, the mechanism of SIN in the 
treatment of related diseases needs to be further studied, 
the adverse reactions of SIN on human body, the optimal 
dose of SIN and the way of administration need to be fur-
ther studied to provide effective support for further clini-
cal application. All in all, SIN is effective in the treatment 
of RA, and its safety has been effectively recognized.  

inhibition of inflammatory factors, and there is insufficient 
understanding of SIN’s regulation of immune response and 
its influence on chondrocytes. Secondly, the standard of 
clinical drug use needs to be unified, and its drug safety 
needs to be verified over a longer period and on a larger 
scale.3 At the same time, there is no uniform standard for 
the recommended dose of SIN for treating different dis-
eases. Each Zhengqing Fengtongning sustained-release tab-
let contains 60 mg SIN, but there is no clear recommended 
dose for RA, and the recommended dose for bone and joint 
diseases is one to two tablets each time, twice a day, and 
2 months for a course of treatment. The recommended 
dosage for patients with chronic nephritis (common type) 
is two tablets each time, twice daily, and 3 months for a 
course of treatment. Thirdly, there are various applications 
in SIN compound preparations. At present, an innovative 
treatment to clear rheumatism-triple sequential ther-
apy, which promotes the drug treatment into three parts: 
subcutaneous administration, injection administration, 
and oral administration, has received unanimous clinical 
approval. However, the indications and contraindications 
of various methods are still unclear, and follow-up studies 
should consider further clarifying the advantages of vari-
ous drug administration and further improving the bioavail-
ability and clinical efficacy of drugs. Fourth, the combined 
application of SIN and other drugs calls for further in-depth 
study. Additionally, the therapeutic efficacy resulting from 
the combination of SIN with other drugs also requires fur-
ther exploration, which holds great significance for the 
selection of clinical treatment options. Fifth, the safety 
of SIN has been confirmed, but our research on adverse 
reactions is insufficient. Most researchers have found 
that patients have mild adverse reactions, such as aller-
gic reactions gastrointestinal reactions, etc. Although most 
subjects can significantly relieve or even disappear symp-
toms after drug withdrawal or symptomatic treatment, 
the mechanism of their occurrence is not clear enough and 
attention is not paid to individual cases, which poses chal-
lenges to the safety of clinical treatment.16

In the future, we should actively focus on relevant 
research on SIN to provide help for clinical treatment and 
the occurrence and development of the RA. Firstly, we 
should actively study the effect of SIN on the immune reg-
ulation of RA patients and further clarify the mechanism 
of its treatment of RA. In addition, attention should be 
paid to the possibility of SIN in treating RA combined with 
other diseases, especially orthopedic diseases caused by 
inflammation, such as KOA and gout. The current research 
advancements regarding SIN in the treatment of ortho-
pedic ailments predominantly center on its application in 
treating RA, osteoarthritis (OA), and gouty arthritis. The 
scope of target diseases for SIN merits further explora-
tion. For instance, relevant studies have demonstrated that 
SIN exerts a certain curative effect on diabetic nephropa-
thy. Consequently, we can further investigate the poten-
tial of SIN in treating other types of nephropathy in the 
future. Moreover, the major pathological alterations in RA 
are closely associated with joint synovitis. In the future, 
the possibility of using SIN to treat acute synovitis can be 
explored, and the specific indications for treating vari-
ous arthritis types with SIN can be further delved into, 
which will contribute to the formulation of future clinical 
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sion and related antibody in rheumatoid arthritis model rats. 
China: Chengdu University of Traditional Chinese Medicine; 
2014.

16.	 Hu JW, Ding C, Wu Y, et al. Research progress of Sinomenium 
and its preparations in the treatment of rheumatoid arthri-
tis. J Shaanxi Univ Chinese Med. 2019;47(3):1–7.

17.	 Li XJ, Wang PX, Liu L, Chen GX, Zhao JX. Effects of 
Sinomenium on activation of T lymphocytes and expres-
sion of TH1 intracellular cytokines. Chinese J Immunol. 
2004;2004(04):249–52.

18.	 Wang GF. Effect of Qingfengteng decoction on Tfh, IL-21 
and anti-CCP antibody in patients with rheumatoid arthritis. 
Modern Pract Med. 2019;31(08):1005–7.

19.	 Ma LW, Yu D, Wu JK, et al. Mechanism of action of Chinese 
medicine and active ingredients in treatment of rheumatoid 
arthritis. Hebei Med J. 2019;42(18):2832–6.

20.	 Li N, Deng J, Zhou JR, et al. Effect of Sinomenium on the 
ratio of auxiliary T lymphocytes 17/regulatory T lymphocytes 
in peripheral blood of patients with rheumatoid arthritis. 
Shanghai Med J. 2013;36(03):254–8.

21.	 Mateen S, Zafar A, Moin S, et al. Understanding the role 
of cytokines in the pathogenesis of rheumatoid arthritis. 
Clin Chim Acta. 2016;455:161–71. https://doi.org/10.1016/j.
cca.2016.02.010

22.	 Qin YX, Guo MZ. Effects of Sinomenium on proliferation and 
inflammatory factors of rat synovial cell line RSC-364 induced 
by IL-1β. Acta Chinese Med Pharmacol. 2019;50(05):34–9.

23.	 He L, Ge ZZ, Wu YQ, et al. Effect of Sinomenium on ankle 
arthritis in rats through PI3K/Akt signaling pathway. 
Northwest Pharm J. 2019;37(03):71–6.

24.	 Fu MY, Yang JY, Wen X, et al. Sinomenium inhibits IL-1β-
induced inflammation and degeneration of intervertebral 
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It should be actively considered for the clinical treatment 
of RA, and further research is needed in the future to 
explore the clinical value of SIN.
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