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Abstract: The aim of this study was to investigate the efficacy and safety of Wutou decoction (WTD) in combination
with methotrexate (MTX), compared to MTX alone, in early active rheumatoid arthritis (RA) treatment. A total of 92
RA patients were randomly allocated into the WTD&MTX group and MTX only group, at a 1:1 ratio, in this randomized
controlled study. Patients in the WTD&MTX group received WTD 10 g/day and MTX 10-15 mg/week for 12 weeks,
while patients in the MTX alone group received MTX 10-15 mg/week for 12 weeks. CRP, ESR, DAS28 scores, low
disease activity (LDA) rates, remission rates, health assessment questionnaire-disability index (HAQ-DI) scores, and
overall response rates were evaluated at baseline (WO), W4, W8, and W12. Adverse events (AEs) were also record-
ed. Compared to the MTX alone group, the WTD&MTX group disclosed a decreased DAS28 score (P < 0.05) and ESR
level (P < 0.05) at W12. The WTD&MTX group also presented an increased percentage of patients achieving LDA at
W12 (P < 0.05). In addition, the WTD&MTX group revealed lower HAQ-DI scores than the MTX alone group at W8 (P
< 0.05) and W12 (P < 0.01). More importantly, the WTD&MTX group exhibited an elevated percentage of patients
achieving overall response, assessed by Clinical Guidelines of New Drugs for Traditional Chinese Medicine (TCM),
compared to the MTX alone group at W12 (P < 0.01). No differences in AEs occurrence between the WTD&MTX
group and MTX alone group were observed (P > 0.05). In conclusion, WTD in combination with MTX, is more effec-
tive and equally tolerated, compared to MTX alone, in treating early active RA patients.
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Introduction (TCM) [6]. With these treatment drugs, RA pa-
tients are able to control symptoms and improve
their quality of life. Unfortunately, none of these
treatment drugs cure RA. Moreover, RA patients
receiving treatment with these drugs suffer
from various adverse events (AEs) [7, 8]. The-
refore, new treatment drugs with better efficacy

and less AEs are necessary.

Rheumatoid arthritis (RA), one of the most prev-
alent systemic autoimmune diseases, affects
0.37% of the population in China and 1% of the
population worldwide [1-3]. RA is characterized
by persistent joint swelling, synovitis, and in-
flammation. Uncontrolled active RA causes irre-
versible joint damage and disability, as well as

many other extra-articular diseases, such as One of the most classic Traditional Chinese de-

cardiovascular disease and pulmonary involve-
ment [4, 5]. Currently, there are several kinds of
drugs used in clinical practice for RA treatment,
consisting of glucocorticoids, non-steroidal an-
ti-inflammatory drugs (NSAIDs), disease-modi-
fying anti-rheumatic drugs (DMARDSs), biologi-
cal agents, and Traditional Chinese Medicine

coctions, Wutou Decoction (WTD) was designed
by Chinese Medicine sage Zhongjing Zhang. It
has been used to treat arthritis for over a thou-
sand years in China [9, 10]. WTD consists of
Aconiti Radix (Aconitum carmichaelii Debx.),
Paeoniae Radix Alba (Paeonia lactiflora Pall.),
Glycyrrhiza Radix Preparata (Glycyrrhiza ura-
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lensis Fisch.), Ephedrae Herba (Ephedra sinica
Stapf.) and Astragali Radix (Astragalus mem-
branaceus Fisch Bunge) with a mass ratio of
2:3:3:3:3 [11]. Several studies have demon-
strated the good anti-RA effects of WTD on ani-
mal models of RA [12-14]. TCM physicians have
been using WTD as a complementary therapy
to current RA treatment in clinical practice for
years. However, convincing evidence based on
modern clinical trials or observational studies
for the favorable efficacy and safety of WTD in
RA treatment has not reported until now. Th-
is includes comparisons between WTD and
conventional DMARDs, such as methotrexate
(MTX) for early active RA treatment [12, 13,
15]. Therefore, the purpose of the current study
was to investigate the efficacy and safety of
oral WTD, in combination with MTX, compared
with MTX alone, in early active RA patients.

Methods
Patients

A total of 92 early RA patients, from January
2016 to August 2017, at Shanghai Guanghua
Integrative Medicine Hospital, were consecu-
tively recruited in this randomized controlled
trial (RCT). Inclusion criteria were as follows: (1)
Diagnosed as RA, according to 1987 American
College of Rheumatology (ACR) classification;
(2) Age above 18 years and less than 75 years;
(3) In active disease conditions, defined as a
disease activity score in 28 joints (DAS28) ab-
ove 3.2 points; and (4) Early RA, defined as dis-
ease duration of RA less than 2 years. Exclusion
criteria were as follows: (1) Treated with DMA-
RDs or biologics within 2 months; (2) Treated
with an unstable dosage of NSAIDs or oral glu-
cocorticoids (stable dosage above 4 weeks was
allowed to participate); (3) History of other infl-
ammatory joint diseases other than RA; (4) Co-
mplicated with moderate to severe renal or he-
patic dysfunction; (5) Complicated with human
immunodeficiency virus infections, active hepa-
titis B or C infections, and persistent or severe
infection within 3 months before enroliment;
(6) History of solid tumors or hematological
malignancies; (7) History of tuberculosis; and
(8) Pregnant or lactating women.

Ethical approval

This research was approved by the Ethics
Committee of Shanghai Guanghua Integrative
Medicine Hospital and was conducted accord-
ing to the Declaration of Helsinki. All partici-
pants provided written informed consent.
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Data collection

Baseline demographic and clinical data were
collected, including age, gender, body mass
index (BMI), disease duration, tender joint co-
unt (TJC), swollen joint count (SJC), erythrocyte
sedimentation rate (ESR), C-reactive protein
(CRP), disease activity score in 28 joints (DA-
S28), health assessment questionnaire-disabil-
ity index (HAQ-DI), rheumatoid factor (RF) sta-
tus, and anti-citrullinated protein antibody (AC-
PA) status.

Randomization

The blocked randomization method was used
in this study. The randomization code was gen-
erated by SAS 9.2 software (Statistical Analysis
System, USA). Randomization was performed
by an independent statistician not involved
in the study elsewhere. Documents were sent
and kept by a medical and statistical service
company (Shanghai Qeejen Bio-tech Company,
China). When a patient was eligible for the
study, a call was made to the Qeejen Company.
A unique subject identification number was pro-
vided from the randomized module.

Treatment

After randomization, the patients were random-
ly assigned to the WTD&MTX group or MTX
alone group at a 1:1 ratio. In the WTD&MTX
group, patients received oral WTD 10 g/d and
oral MTX once a week (dose escalated from 10
to 15 mg per week within 4 weeks) for 12 wee-
ks. In the MTX alone group, patients received
oral MTX once a week (dose escalated from
10 to 15 mg per week within 4 weeks) for 12
weeks. For this study, WTD granules were pur-
chased from Jiangyin Tianjiang Pharmaceutical
Co., Ltd (China) and MTX was purchased from
Shanghai Xinyi Pharmaceutical Co., Ltd (China).
WTD granules were mainly composed of radix
aconiti preparata, ephedra, astragalus mem-
branaceus, radix paeoniae alba, liquorice, and
honey.

Assessment

CRP levels, ESR levels, DAS28 scores, percent-
age of low disease activity (LDA), percentage of
disease remission, HAQ-DI scores, and overall
response rates (Chinese Medicine assessme-
nt) were evaluated at baseline, W4, W8, and
W12. Low disease activity was defined as DA-
S28 scores less than 3.2 and disease remis-
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285 RA patients were invited

Figure 1. Study flow.

140 excluded

*27 missed the invitation
*113 declined to participate

145 RA patients were screened

53 excluded
*38 exclusions

+15 disagreed to sign the informed
consents

92 RA patients were included and randomized as 1:1 ratio

L] 3
WTD&MTX group MTX alone group
N=46 (N=46)

6 total withdrawals

1 lacked efficiency

*3 adverse event

*1 withdrew the consents
*1 lost follow up

40 RA patients completed study (87%) I

9 total withdrawals

+4 lacked efficiency

*3 adverse event

+1 withdrew the consents
+1 lost follow up

| 37 RA patients completed study (80%) |

Table 1. Characteristics of RA patients in the WTD&MTX group

and MTX alone group

Parameters MTX alone WTD&MTX P value
group (N =46) group (N =46)
Age (years) 475+ 11.4 46.7 + 10.9 0.732
Gender-Female (n/%) 37 (80.4) 36 (78.3) 0.797
BMI (kg/m?) 22.0+3.2 22.4+3.1 0.544
Disease duration (years) 0.6 (0.1-1.9) 0.7 (0.1-1.9) 0.581
TJC (joints) 5(2-12) 5(1-13) 0.317
SJC (joints) 5 (1-15) 4 (1-16) 0.740
ESR (mm/h) 31.4+14.5 30.6 +15.2 0.797
CRP (mg/1) 25.9 +13.8 26.3+14.3 0.892
DAS28 score (ESR) 5.36 £ 1.16 5.48 £+ 1.03 0.601
HAQ-DI score 1.90+0.71 1.93+0.67 0.834
RF positive (n/%) 33 (71.7) 34 (73.9) 0.815
ACPA positive (n/%) 34 (73.9) 37 (80.4) 0.456

Data are presented as mean value + standard deviation, medians and (range), or
count (percentage). Comparisons were determined by t-test, Wilcoxon rank sum
test, or Chi-Squared test. P < 0.05 indicates statistical significance. RA, rheuma-
toid arthritis; WTD, Wutou Decoction; MTX, methotrexate; BMI, body mass index;
TJC, tender joint count; SJC, swollen joint count; ESR, erythrocyte sedimentation
rate; CRP, C-reactive protein; DAS28, disease activity score in 28 joints; HAQ-DI,
health assessment questionnaire-disability index; RF, rheumatoid factor; ACPA,

anti-citrullinated protein antibody.

sion was defined as DAS28 scores less than
2.6. Overall response rate was assessed ac-
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cording to Clinical Guidelines
of New Drugs for TCM [16]. In
addition, adverse events (AEs)
were recorded.

Statistics

Statistical analyses were per-
formed based on intention-to-
treat (ITT) principles with the
last observation carried for-
ward (LOCF) method from any
of the three post-baseline
measures. Statistical analysis
was performed using SAS 9.2
software (Statistical Analysis
System, USA) and GraphPad
Prim 6.0 (GraphPad, USA). Da-
ta are presented as mean va-
lue £ standard deviation, medi-
an (range), or count (percent-
age). Comparisons between
two groups were determined
by t-test, Wilcoxon rank sum
test, or Chi-Squared test. P <
0.05 indicates statistical sig-
nificance.

Results
Study flow

In the current study, 285 RA
patients were invited (Figure
1). A total of 140 patients we-
re excluded. Twenty-seven pat-
ients missed the invitation,
while the other 113 patients
declined to participate. The re-
maining 145 patients were
screened for eligibility, during
which 38 patients were exclud-
ed and 15 patients did not
agree to provide informed con-
sent. Finally, 92 patients were
included in the study and ran-
domized at a 1:1 ratio into the
WTD&MTX group and MTX
alone group. A total of 6
patients withdrew in the
WTD&MTX group, including 1
patient that lacked efficiency,
3 patients that had AEs, 1

patient that withdrew consent, and 1 patient
that was lost to follow up. In the MTX alone

Int J Clin Exp Med 2019;12(9):11930-11937



WTD combined with MTX for RA treatment

A g - MTXalone D 50 e MTxalone C s ® MTX alone
z * WTD&MTX * WTD&MTX & WTDEMTX
0 40 40
w 6 = =

S =
% g 30 g 30
C% 4 NS E vy
® : s Ne @ 20 & 20
@, o w
3 ) 0 s 10 NS Ne

NS NS NS *
Baseline W4 ws wi2 Baseline W4 ws w12 " Baseline W4 ws w12

Figure 2. DAS28 scores, CRP levels, and ESR levels in the MTX alone group and WTD&MTX group. Compared to the
MTX alone group, the WTD&MTX group presented reduced DAS28 scores (A), similar CRP levels (B), and decreased
ESR levels (C) at W12. Comparisons between two groups were determined by t-test. P < 0.05 indicates statistical
significance. WTD, Wutou Decoction; MTX, methotrexate; DAS28, disease activity score in 28 joints; CRP, C-reactive

protein; ESR, erythrocyte sedimentation rate.
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Figure 3. LDA rates and remission rates in the MTX alone group and
WTD&MTX group. Compared to the MTX alone group, LDA rates in the
WTD&MTX group were increased at W12 (A); Whereas the percentage of

W4

ws wi2 Comparison of DAS28, CRP,

and ESR between the MTX
alone group and WTD&MTX

group.

patients achieving remission was not different between the two groups (B).

Comparisons between two groups were evaluated via Chi-Squared test. P <
0.05 indicates statistical significance. WTD, Wutou Decoction; MTX, metho-

trexate; LDA, low disease activity.

group, 9 patients withdrew. Of these, 4 patients
lacked efficiency, 3 patients had AEs, 1 patient
withdrew consent, and 1 patient was lost to fol-
low up. Ultimately, 40 (87%) patients in the
WTD&MTX group and 37 (80%) patients in the
MTX alone group completed the study (Figure
1).

Baseline characteristics

There were no differences between the MTX
alone group (n = 46) and WTD&MTX group (n =
46) in demographic and clinical characteristics
(all P > 0.05). The mean values of age were
47.5 £ 11.4 years in the MTX alone group and
46.7 £ 10.9 years in the WTD&MTX group (P =
0.732). There were 37 (80.4%) females and 36
(78.3%) females in the MTX alone group and
WTD&MTX group, respectively (P = 0.797).
Mean BMI was 22.0 + 3.2 kg/m? in the MTX
alone group and 22.4 * 3.1 kg/m? in the
WTD&MTX group (P = 0.544). Median values of
disease duration (P = 0.581), TJC (P = 0.317),
and SJC (P = 0.740) were 0.6 (0.1-1.9) years, 5
(2-12) joints, and 5 (1-15) joints in the MTX
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There were no differences in
DAS28 scores (P > 0.05, Figure
2A), CRP (P > 0.05, Figure 2B),
or ESR (P > 0.05, Figure 2C) at
baseline, W4, or W8 between the MTX alone
group and WTD&MTX group. Most importantly,
DAS28 scores (P < 0.05, Figure 2A) and ESR
levels (P < 0.05, Figure 2C) were both decreased
in the WTD&MTX group, compared to MTX
alone group at W12. CRP levels (P > 0.05,
Figure 2B) showed a decreasing trend in the
WTD&MTX group, compared to the MTX alone
group at W12, but results were not statistically
significant.

Comparison of LDA rates and remission rates
between the MTX alone group and WTD&MTX

group

As shown in Figure 3, no differences in per-
centage of patients achieving LDA (all P >
0.05, Figure 3A) or remission (all P > 0.05,
Figure 3B) between the MTX alone group and
WTD&MTX group at baseline, W4, or W8 were
observed. The percentage of patients achieving
LDA (P < 0.05, Figure 3A) was increased in the
WTD&MTX group, compared to MTX alone gro-
up, at W12. The percentage of patients achi-
eving remission was numerically elevated in

Int J Clin Exp Med 2019;12(9):11930-11937
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Figure 4. HAQ-DI in the MTX alone group and
WTD&MTX group. Compared to the MTX alone group,
the WTD&MTX group had a lower HAQ-DI score at
W8 and W12. Comparisons between the two groups
were assessed by t-test. P < 0.05 indicates statistical
significance. WTD, Wutou Decoction; MTX, metho-
trexate; HAQ-DI, health assessment questionnaire-
disability index.

the WTD&MTX group at W12 (P > 0.05, Figure
3B), but results were not statistically sig-
nificant.

Comparison of HAQ-DI scores between the
MTX alone group and WTD&MTX group

HAQ-DI scores at baseline or W4 (P > 0.05,
Figure 4) exhibited no differences between the
MTX alone group and WTD&MTX group, while it
was decreased in the WTD&MTX group, com-
pared to the MTX alone group, at W8 (P < 0.05,
Figure 4) and W12 (P < 0.01, Figure 4).

Comparison of overall response rates between
the MTX alone group and WTD&MTX group

No differences were discovered in overall re-
sponse rates, assessed by Clinical Guidelines
of New Drugs for TCM, at baseline (P > 0.05,
Figure 5), W4 (P > 0.05, Figure 5), or W8 (P >
0.05, Figure 5) between the MTX alone group
and WTD&MTX group. However, overall res-
ponse rates were elevated in the WTD&MTX
group (P < 0.01, Figure 5), compared to the
MTX alone group, at W12.

Comparison of AEs between the MTX alone
group and WTD&MTX group

Incidence of AEs between the MTX alone group
and WTD&MTX group was not statistically sig-
nificant. As presented in Table 2, there were 3
(6.5%) patients in the MTX alone group and 8
(17.4%) patients in the WTD&MTX group that
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Figure 5. Overall response rates, assessed by Chi-
nese Traditional Medicine assessment guidelines,
in the MTX alone group and WTD&MTX group. Com-
pared to the MTX alone group, overall response rates
in the WTD&MTX group were elevated at W12. Chi-
Squared test was used for comparisons between
the two groups. P < 0.05 indicates statistical signifi-
cance. WTD, Wutou Decoction; MTX, methotrexate.

had abnormal liver function tests (P = 0.108).
The number of patients with nausea and vomit-
ing was 3 (6.5%) in the MTX alone group and 1
(2.2%) in the WTD&MTX group (P = 0.307). In
addition, 4 (8.7%) patients in the MTX alone
group and 1 (2.2%) patient in the WTD&MTX
group had infections (P = 0.168). Other AEs are
shown in Table 2.

Discussion

The current study discovered that DAS28 sc-
ores and ESR levels in the WTD&MTX group
were decreased and LDA rates were increased,
compared to the MTX alone group, at W12.
Compared to the MTX alone group, the WTD
&MTX group had lower HAQ-DI scores at W8
and W12 and a higher overall response rate at
W12. AEs in the WTD&MTX group were in
accord with those in the MTX alone group.

According to TCM theory, WTD is used to bal-
ance cold-hot and yin-yang, especially for Bi
syndrome, such as RA. In modern medical stud-
ies, WTD has been found to alleviate inflamma-
tion and bone destruction in various animal
models of RA [12-14, 17]. WTD may reduce
immature blood vessels in synovial membrane
tissues of inflamed joints, thereby decreasing
inflammation of joints in collagen-induced ar-
thritis (CIA) rats [17]. Similar results have been
observed in adjuvant-induced arthritis (AlA)
rats. Pathological characteristics of RA, such
as inflammatory cell infiltration, synovium pro-
liferation, cartilage destruction, synovial pan-
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Table 2. AEs of RA patients in the WTD&MTX group and MTX

factor (TNF)-a and MIP-1a. It is

alone group regulated upon activation of
MTX alone WTD&MTX normal T-cell expression and
Parameters group (N = 46) group (N=46) | “@U€  secretion (RANTES) in CIA rats.
Abnormal liver function, 3(6.5) 8(17.4)  0.108 Additionally, serum levels of
Nausea and vomiting 3(6.5) 1(2.2) 0.307 interleukin (IL)-1B, IL-2, IL-6, TNF-
Infection 4(8.7) 1(2. 0.168 o, MIP-1a, MIP-2, RANTES, and
Decreased WBC count 1(2.2) 0 (0. 0.315 Interferon-lndu0|ple protein (IP)-
10 are reduced in WTD-treated

Decreased platelet count 0 (0.0) 1 (2. 0.315
i CIA rats, compared to non-treat-
Decreased hemoglobin level 1(2.2) 0 (0. 0.315 ed CIA rats, suggesting that WTD
Rash 2(4.3) 0 (. 0.153 might present with anti-inflam-
Fever 1(2.2) 0. 0.315 mation effects via inhibiting
Abnormal renal function 0(0.0) 3 (6. 0.078 release of inflammatory factors
Total 13 (28.3) 11 (23.9) 0.635 [18]. WTD has the ability to down-

Data are presented as count (percentage). A patient may occur more than 1 AE.
Comparisons were determined by Chi-squared test. P < 0.05 indicates statisti-
cal significance. AEs, adverse events; RA, rheumatoid arthritis; WTD, Wutou

Decoction; MTX, methotrexate.

nus expansion, and bone corrosion, are sup-
pressed by administrating WTD for three weeks
[13]. More interestingly, WTD-treated CIA rats
have decreased mean arthritis scores, percent-
age of arthritis limbs, inflammation scores, and
bone destruction scores, in a dose-dependent
manner, compared to non-treated CIA rats.
Notably, when compared with MTX-treated rats,
WTD-treated rats exhibit lower inflammation
scores and bone destruction scores [12].
Although these animal studies have demon-
strated the ability of WTD to reduce inflamma-
tion levels and alleviate joint damage in arthri-
tis rats and the efficacy of WTD is superior to
MTX to some extent, there is no evidence based
on RCT studies that illuminates the efficacy of
WTD in RA treatment until now. Therefore, the
present RCT study was conducted, indicating
that WTD&MTX group patients had decreased
DAS28 scores and ESR levels, as well as
increased LDA rates at W12, compared to the
MTX alone group. The WTD&MTX group also
exhibited lowered HAQ-DI scores and an elevat-
ed overall response rate, compared to the MTX
alone group, suggesting oral WTD in combina-
tion with MTX was more effective in reducing
the disease activity of RA and in improving the
quality of life than oral MTX alone. Present
results might benefit from the anti-inflamma-
tion effects of WTD in RA patients as follows.
WTD is capable of downregulating inflammato-
ry cytokines in RA patients [18]. It has been
reported that pretreatment with WTD leads to
significant inhibition of macrophage inflamma-
tory protein (MIP)-1B-induced tumor necrosis
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regulate DNA methylation levels,
while upregulating histone mo-
dification levels in RA patients
[19]. DNA methylation levels are
reduced while H3 acetylation lev-
els of peripheral blood mononuclear cells
(PBMCs) are increased in WTD-treated CIA rats,
compared to that of non-treated CIA rats [19].
DNA methylation and histone modification are
involved in the pathogenesis of RA, indicating
that WTD might also display anti-inflammation
effects through inhibiting DNA methylation,
while promoting histone modification [20-23].
Consequently, the anti-inflammation propri-
eties of WTD, in combination with MTX, pro-
duced better therapeutic effects for RA, com-
pared to that of oral MTX alone, in the present
study. Results showed a reduction of DAS28
scores, ESR levels, and HAD-DI scores, as well
as an elevation of LDA rates and overall
response rates.

A commonly applied drug for RA treatment,
MTX has been shown to have some typical AEs,
such as infections, abnormal hepatic function,
and neutrophil count reduction [24-26]. Unfor-
tunately, there are no studies regarding the
safety of WTD in RA patients until now. To as-
sess the safety of oral WTD in RA patients, the
current study collected the AEs of oral WTD, in
combination with MTX, and compared it with
oral MTX alone. Results revealed that no differ-
ences existed in AEs rates between the WTD
&MTX group and MTX alone group, indicating
that oral WTD combined with MTX was equally
tolerated with oral MTX alone.

There were several limitations to the present
study: (1) The numbers of patients recruited in
the study was relatively small, which might have

Int J Clin Exp Med 2019;12(9):11930-11937
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decreased statistical efficiency; (2) The efficacy
of WTD in established RA patients and inactive
RA patients was not assessed in the current
study; (3) The efficacy and safety of WTD, com-
bined with MTX, in long-term medications, were
not evaluated in this study.

In conclusion, WTD in combination with MTX is
more effective and equally tolerated, compared
to MTX alone, in treating early active RA pa-
tients.

Acknowledgements

This study was supported by Priority Special-
ty for Changning District, Shanghai Municipal
Commission of Health and Family Planning
(20161003), Shanghai Municipal Commissi-
on of Health and Family (2017Y0182), and
Shanghai Science and Technology Commission
(17401971300).

Disclosure of conflict of interest
None.

Address correspondence to: Tao Yue and Haijun
Wang, Integrated Traditional Chinese and Western
Medicine, Medical College of Yangzhou University,
11 Huaihai Road, Yangzhou 225000, China Tel:
+86-21-62805833-3133; Fax: +86-21-62811549;
E-mail: taoyuechyy@163.com (TY); wanghaijunyy@
aliyun.com (HJW)

References

[1] Xiang YJ and Dai SM. Prevalence of rheumatic
diseases and disability in China. Rheumatol Int
2009; 29: 481-490.

[2] Mclnnes IB and Schett G. Pathogenetic in-
sights from the treatment of rheumatoid arthri-
tis. Lancet 2017; 389: 2328-2337.

[3] Malmstrom V, Catrina Al and Klareskog L. The
immunopathogenesis of seropositive rheuma-
toid arthritis: from triggering to targeting. Nat
Rev Immunol 2017; 17: 60-75.

[4] Smolen JS, Aletaha D and Mclnnes IB. Rheu-
matoid arthritis. Lancet 2016; 388: 2023-
2038.

[5] Mclnnes IB and Schett G. The pathogenesis of
rheumatoid arthritis. N Engl J Med 2011; 365:
2205-2219.

[6] Burmester GR and Pope JE. Novel treatment
strategies in rheumatoid arthritis. Lancet
2017; 389: 2338-2348.

[7] Scott DL, Wolfe F and Huizinga TW. Rheuma-
toid arthritis. Lancet 2010; 376: 1094-1108.

11936

(8]

(11]

[12]

(13]

(14]

(15]

(16]

(17]

(18]

Smolen JS, Aletaha D, Koeller M, Weisman MH
and Emery P. New therapies for treatment of
rheumatoid arthritis. Lancet 2007; 370: 1861-
1874.

Wu J, Cheng Z, Chen H, Zhang G, He S, Liu S,
Lin Z, Zhu L, Liu Z, Lin N and Lu L. The signifi-
cant inhibition on CYP3A caused by radix acon-
iti single herb is not observed in the Wutou
decoction: the necessity of combination thera-
py of radix aconiti. J Ethnopharmacol 2015;
170: 251-254.

Dai PM, Wang Y, Ye L, Zeng S, Zheng ZJ, Li Q,
Lu LL and Liu ZQ. Pharmacokinetic compari-
sons of benzoylmesaconine in rats using ultra-
performance liquid chromatography-tandem
mass spectrometry after administration of
pure benzoylmesaconine and Wutou decoc-
tion. Molecules 2014; 19: 16757-16769.

Qi Y, LiS, PiZz SongF, Lin N, Liu S and Liu Z.
Chemical profiling of Wu-tou decoction by
UPLC-Q-TOF-MS. Talanta 2014; 118: 21-29.
Zhang Y, Bai M, Zhang B, Liu C, Guo Q, Sun Y,
Wang D, Wang C, Jiang Y, Lin Nand Li S. Uncov-
ering pharmacological mechanisms of Wu-tou
decoction acting on rheumatoid arthritis
through systems approaches: drug-target pre-
diction, network analysis and experimental
validation. Sci Rep 2015; 5: 9463.

Qi Y, LiS, Piz SongF, Lin N, Liu S and Liu Z.
Metabonomic study of Wu-tou decoction in
adjuvant-induced arthritis rat using ultra-per-
formance liquid chromatography coupled with
quadrupole time-of-flight mass spectrometry. J
Chromatogr B Analyt Technol Biomed Life Sci
2014; 953-954: 11-19.

XuT,LiS,SunY, PiZ LiuS, Song F and Liu Z.
Systematically characterize the absorbed ef-
fective substances of Wutou decoction and
their metabolic pathways in rat plasma us-
ing UHPLC-Q-TOF-MS combined with a target
network pharmacological analysis. J Pharm
Biomed Anal 2017; 141: 95-107.

Lu S, Wang Q, Li G, Sun S, Guo Y and Kuang H.
The treatment of rheumatoid arthritis using
Chinese medicinal plants: from pharmacology
to potential molecular mechanisms. J Ethno-
pharmacol 2015; 176: 177-206.

Zheng XY. Clinical guideline of new drugs for
traditional Chinese medicine. Beijing: Medi-
cine Science and Technology Press of China
2002.

He L, Liu C, Sun C, Wang J, Zhi K, Sun D, Wang
H, Wang Q and Lin N. Wu-Tou decoction inhib-
its angiogenesis in experimental arthritis by
targeting VEGFR2 signaling pathway. Rejuve-
nation Res 2018; 21: 442-455.

Guo Q, Zheng K, Fan D, Zhao Y, Li L, Bian Y, Qiu
X, Liu X, Zhang G, Ma C, He X and Lu A. Wu-Tou
decoction in rheumatoid arthritis: integrating

Int J Clin Exp Med 2019;12(9):11930-11937


mailto:taoyuechyy@163.com
mailto:wanghaijunyy@aliyun.com
mailto:wanghaijunyy@aliyun.com

[19]

[20]

[21]

[22]

(23]

WTD combined with MTX for RA treatment

network pharmacology and in vivo pharmaco-
logical evaluation. Front Pharmacol 2017; 8:
230.

Liu YF, Wen CY, Chen Z, Wang Y, Huang Y, Hu
YH and Tu SH. Effects of Wutou decoction on
dna methylation and histone modifications in
rats with collagen-induced arthritis. Evid Based
Complement Alternat Med 2016; 2016:
5836879.

Richardson B, Scheinbart L, Strahler J, Gross
L, Hanash S and Johnson M. Evidence for im-
paired T cell DNA methylation in systemic lu-
pus erythematosus and rheumatoid arthritis.
Arthritis Rheum 1990; 33: 1665-1673.
Angiolilli C, Kabala PA, Grabiec AM, Van Baars-
en IM, Ferguson BS, Garcia S, Malvar Fernan-
dez B, McKinsey TA, Tak PP, Fossati G, Mas-
cagni P, Baeten DL and Reedquist KA. Histone
deacetylase 3 regulates the inflammatory
gene expression programme of rheumatoid ar-
thritis fibroblast-like synoviocytes. Ann Rheum
Dis 2017; 76: 277-285.

Hawtree S, Muthana M and Wilson AG. The
role of histone deacetylases in rheumatoid ar-
thritis fibroblast-like synoviocytes. Biochem
Soc Trans 2013; 41: 783-788.

Horiuchi M, Morinobu A, Chin T, Sakai Y, Kuro-
saka M and Kumagai S. Expression and func-
tion of histone deacetylases in rheumatoid ar-
thritis synovial fibroblasts. J Rheumatol 2009;
36: 1580-1589.

11937

(24]

[25]

[26]

Bijlsma JWJ, Welsing PMJ, Woodworth TG, Mid-
delink LM, Petho-Schramm A, Bernasconi C,
Borm MEA, Wortel CH, Ter Borg EJ, Jahangier
ZN, van der Laan WH, Bruyn GAW, Baudoin P,
Wijngaarden S, Vos P, Bos R, Starmans MJF,
Griep EN, Griep-Wentink JRM, Allaart CF, He-
urkens AHM, Teitsma XM, Tekstra J, Marijnis-
sen ACA, Lafeber FPJ and Jacobs JWG. Early
rheumatoid arthritis treated with tocilizumab,
methotrexate, or their combination (U-Act-Ear-
ly): a multicentre, randomised, double-blind,
double-dummy, strategy trial. Lancet 2016;
388: 343-355.

Silverman E, Mouy R, Spiegel L, Jung LK, Sau-
renmann RK, Lahdenne P, Horneff G, Calvo |,
Szer IS, Simpson K, Stewart JA, Strand V; Leflu-
nomide in Juvenile Rheumatoid Arthritis (JRA)
Investigator Group. Leflunomide or methotrex-
ate for juvenile rheumatoid arthritis. N Engl J
Med 2005; 352: 1655-66.

Fleischmann R, Schiff M, van der Heijde D,
Ramos-Remus C, Spindler A, Stanislav M,
Zerbini CA, Gurbuz S, Dickson C, de Bono S,
Schlichting D, Beattie S, Kuo WL, Rooney T,
Macias W and Takeuchi T. Baricitinib, metho-
trexate, or combination in patients with rheu-
matoid arthritis and no or limited prior disease-
modifying antirheumatic drug treatment.
Arthritis Rheumatol 2017; 69: 506-517.

Int J Clin Exp Med 2019;12(9):11930-11937



