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Editorial
Rheumatoid arthritis (RA) is a serious chronic debilitating 

health problem, affecting approximately 1% population. The chronic 
autoimmune disease is characterized by persistent synovitis, systemic 
inflammation, and presence of autoantibody. Rheumatoid arthritis 
can lead to joint damage, disability, decreased quality of life and 
life expectancy [1,2]. In this editorial, we compared the two most 
commonly used drugs, Methotrexate and Tripterygium wilfordii Hook 
F for the treatment of RA, particularly focusing on the mechanism of 
action, safety and adverse effects.

Introduction to Methotrexate and Tripterygium 
wilfordii Hook F

Antimetabolite methotrexate (MTX) was initially used as a 
chemotherapeutic agent [3]. However, as an inhibitor of folate 
metabolism, MTX has been commonly used for the treatment of 
RA for several decades [4]. Tripterygium wilfordii Hook F (TwHF) 
is a Chinese herb. The extracts from the root of TwHF have been 
widely used in traditional Chinese medicine for hundreds of years 
for the treatment of various autoimmune/inflammatory diseases, 
particularly for the management of RA [5]. Several disease-modifying 
antirheumatic drugs (DMARDs) have been used clinically, among 
which is MTX [1]. Previous studies demonstrated that extract of TwHF 
is also an alternative DMARD to treat patients with RA. Although the 
detailed etiology of RA remains unknown, DMARDs have been shown 
to reduce synovitis and systemic inflammation and to improve joint 
function [1].

Mechanism of treating rheumatoid arthritis with 
Methotrexate or Tripterygium wilfordii Hook F

Although MTX and TwHF have become two of the prescribed 
DMARDs for the treatment of RA for years, the mechanism of 
action is still incompletely understood. A number of studies have 
been initiated to define its underlying mechanisms of action. In the 
peripheral blood mononuclear cells (PBMCs) of RA patients, the folate 
level is significantly up-regulated under inflammatory conditions, and 
RA patients treated with MTX restores folate metabolism to normal 
levels [6]. Spurlock et al. demonstrate that, through a JNK-dependent 
pathway, MTX restores the function of proteins leading to cell cycle 
checkpoint deficiencies in T cells obtained from patients with RA 
[7]. And their findings also support a hypothesis whereby MTX 
activates distinct pathways in T cells and fibroblast-like synoviocytes 
(FLSs) to inhibit the activation of nuclear factor kB (NF-kB), a critical 
activator of inflammatory processes [8]. MTX can not only induce the 
production of reactive oxygen species (ROS), but also increase JNK 
activity and sensitivity to apoptosis in activated T cells. Further studies 
indicated that the MTX-induced apoptosis is due to the fact that MTX 
inhibits the reduction of dihydrobiopterin to tetrahydrobiopterin. 
Patients with RA treated with low-dose MTX have been shown to have 
elevated levels of the JNK target gene, jun. This finding indicates that 

MTX can activate this pathway in vivo, contributing to exert its anti-
inflammatory effect in RA [9].

TwHF exerts its function by affecting inflammatory mediators and 
immune system. Triptolide is one of the major components of the ethyl 
acetate (EA) extracts of TwHF. Nitric oxide (NO) has been regarded 
as an important inflammatory mediator. It has been shown that NO 
production and inducible NO synthase (iNOS) gene expression and 
transcription are inhibited by the EA extract of TwHF and Triptolide. 
Previous data suggest that the EA extract of TwHF could exert its 
role in RA by reducing iNOS activity to inhibit NO production [10]. 
Numerous evidence demonstrates that the chondrocyte itself plays 
significant role in cartilage destruction by production of matrix 
metalloproteinases (MMPs). In stimulated chondrocytes, both TwHF 
extract and triptolide potently blocked mRNA and protein expression 
of proinflammatory cytokine-induced MMP-3 and MMP-13 partly 
by impairing the activating protein-1 (AP-1) and NF-kB binding 
activities. Therefore, it is reasonable to postulate that MMPs may be 
the novel targets of antiarthritic actions of TwHF [11]. TwHF extract 
has been shown to be able to lower the IgM and IgM-rheumatoid factor 
in peripheral blood mononuclear cells separated from patients with 
RA [12]. TwHF extract itself also plays an important role in promoting 
apoptosis of T or B cells and in inhibiting their proliferation, collectively 
decreasing inflammation triggered by these cells [5]. Mechanisms of 
action of MTX or TwHF in treating RA are obviously very complicated. 
Although some evidence indicated that MTX or TwHF treatment may 
affect the function of immune cells and secretion of immune mediators/
cytokines, further studies are clearly needed to establish the detailed 
mechanisms of action of MTX and TwHF.

Safety and adverse effects

Despite its widespread use, MTX is associated with a number of 
serious potentially fatal side effects: bone marrow suppression, liver 
cirrhosis and pulmonary diseases. With long-term use, the risk of liver 
fibrosis is of particular concern [13,14]. A meta-analysis by Conway et 
al demonstrated a twofold increased risk of elevated transaminases of 
varying severity in patients treated with MTX, although long-term liver 
toxicity was unable to assess due to the short duration of the included 
clinical trials and the limitation of liver biopsies [14]. Data from 
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Laohapand et al. indicated that treatment of RA patients who were 
exposed to hepatitis B virus (HBV) with long-term MTX was safe and 
not associated with hepatitis B reactivation [4]. Current available data 
prove the safety of short-term MTX treatment in patients with RA [14].

A number of in vivo studies have suggested that TwHF extract 
has been identified as a DMARD to treatment RA with multiple 
functions, particularly in suppressing various immune and 
inflammatory responses. The safety of TwHF extracts and their effects 
on the treatment of RA are systematically assessed by meta-analysis, 
demonstrating that TwHF extracts have the similar efficacy to other 
DMARDs in the treatment of RA [15]. However, although TwHF have 
been beneficial for patients with RA, subsequent adverse effects of 
TwHF have been reported and should not been ignored. TwHF may 
cause the malfunction of the male and female reproductive system. It is 
reported that gastrointestinal tract disturbances, diarrhea, leukopenia, 
thrombocytopenia, rash, and skin pigmentation are associated with the 
treatment with TwHF [5].

Conclusion
In summary, both MTX and TwHF have been identified 

as DMARDs used to treat RA with anti-inflammatory and 
immunosuppressive effects. TwHF was mainly approved in China. 
Although TwHF has toxic potential, careful extraction procedures can 
limit the of adverse reactions [16] and most of the adverse reaction 
could be resolved by dose adjustment [5]. The anti-inflammatory 
and immunosuppressive effect of TwHF is comparable with MTX. 
Moreover, TwHF combination with MTX may be better than TwHF 
or MTX monotherapy [17]. Although much work is still needed to be 
done, MTX combinations with TwHF or other DMARDs are effective 
in the management of patients with RA.
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