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Abstract
Objective: To observe the effect of different moxibustion durations on rats with rheumatoid arthritis (RA) and to
evaluate the relationship between moxibustion amount and moxibustion efficacy.
Methods: Eight rats were randomly selected as a normal group from the 40 male Sprague-Dawley (SD) rats, and the
other 32 rats were used to establish type II collagen-induced RA models. After successful modeling, the 32 rats were
randomly divided into a model group, a moxibustion for 20 min group, a moxibustion for 40 min group and a
moxibustion for 60 min group, with 8 rats in each group. Rats in the normal group did not receive modeling and
moxibustion intervention; rats in the model group did not receive moxibustion after modeling; rats in the moxibustion
for 20 min group, the moxibustion for 40 min group and the moxibustion for 60 min group were treated with
moxibustion at Shenshu (BL 23) and Zusanli (ST 36) for 20 min, 40 min and 60 min, respectively. Six days were a course
of treatment, with a total of 3-course treatments and a 1-day rest between the courses of treatment. After treatment,
the serum levels of interleukin (IL)-1B and tumor necrosis factor (TNF)-a, arthritis index (Al) scores, toe volumes and
pathological score of synovitis were evaluated in the rats.
Results: Compared with the normal group, the serum IL-1p and TNF-a levels, and the toe volumes in the model group
were increased, and the differences were statistically significant (P<0.01), before the treatment. Compared with the
model group, the serum IL-1B and TNF-a levels, toe volumes and arthritis index (Al) scores were significantly decreased
in the moxibustion for 20 min group, the moxibustion for 40 min group and the moxibustion for 60 min group (P<0.05
or P<0.01 ). Compared with the moxibustion for 20 min group and the moxibustion for 60 min group, serum IL-1B and
TNF-a levels, toe volumes and Al scores were decreased more significantly in moxibustion for 40 min group, and the
differences were statistically significant (P<0.05 or P<0.01). There were no significant differences in serum IL-1B and
TNF-a levels, Al scores and toe volumes between the moxibustion for 20 min group and the moxibustion for 60 min
group (all P>0.05). The synovial histopathological improvement was the most obvious in the moxibustion for 40 min
group, when the synovial histopathological changes were compared among the moxibustion for 20 min group,
moxibustion for 40 min group and moxibustion for 60 min group.
Conclusion: The therapeutic efficacy of moxibustion for 40 min in RA rats was more significant than that of moxibustion
for 20 min and moxibustion for 60 min, indicating that the duration of moxibustion is the main factor affecting its
therapeutic efficacy.
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Rheumatoid arthritis (RA) is a symmetrical and
multiple joint inflammation, mainly involving the small
joints of the hands and feet. At present, the adult RA

incidence in the world is 1%. RA is the most common
[1]

inflammatory arthritis and the main cause of disability*".

Inflammation-induced bone destruction is the main
pathological feature of RA, mediated by osteoclasts™®?,
and characterized by vascular proliferation and cartilage
destruction, leading to body function damagew.
Anti-rheumatic  drugs, such as methotrexate,
sulfasalazine and other drugs, are the main strategy for
RA treatment in Western medicine™. However, these
drugs have serious side effects such as liver damage,
myelosuppression and gastrointestinal reactions'®.
Traditional Chinese medicine has a special advantage in
the treatment of RA, and moxibustion therapy is one of
the Chinese medicine therapiesm. Moxibustion has
been applied in the treatment of RA to inhibit arthritis,
relieve pain and improve the patients’ daily living.
Confirmed by the bibliometrics statistics, moxibustion
therapy is an important external therapeutic method of
traditional Chinese medicine and can treat 364 types of
diseases, while RA, as a dominant disease, is
recommended to use moxibustion therapy. By
statistical analysis, each disease has a best moxibustion
time, that is, the best moxibustion duration for most
patients (the best moxibustion amount)[gl. The purpose
of this study is to explore the best moxibustion amount
in treatment of RA, to simplify the clinical procedures,
reduce the error and improve efficacy via the
standardization of moxibustion amount research®..

1 Materials and Methods

1.1 Experimental animals

Healthy male Sprague-Dawley (SD) rats, 7-8 weeks
old, were provided by Zhejiang Experimental Animal
Research Center [SCXK (Zhejiang) 2014-0001] and
housed in the SPF Animal Experimental Center of
Nanjing University of Traditional Chinese Medicine. The
rats were adaptively fed for one week with free access
to food and water. Feeding conditions: free sterile diet;
light/dark period of 12 h/12 h (illumination period
06:00-18:00); background noise  (40+10) dB;
temperature (20+3) C; relative humidity 40% to 50%.

1.2 Modeling method

Eight rats were randomly selected as normal group
from the 40 male SD rats, and the other 32 rats were
used to establish type II collagen-induced arthritis
(CIA) model. According to the literature™®, the bovine
type II collagen was dissolved in 0.05 mol/L acetic acid,
and stirred at 4 C overnight, to prepare 2 mg/mL
collagen solution. Type Il collagen emulsion (final
concentration of 1 mg/mL) was prepared by adding an
equal volume of complete Freund's adjuvant under
low-speed mixture on ice with sample homogenizer. A
200 pL type Il collagen emulsion was subcutaneously
injected at the end of each rat’s tail to immunize, after 7
d, another 100 pL of type Il collagen emulsion was
injected intradermally at the end of each rat’s tail for
the secondary immunization.

The arthritis index (Al) was evaluated using the
scoring method after observation of the condition of
each toe.

Limb lesion of each rat was evaluated with the
following criteria™. 0 point: normal; 1 point: mild
inflammation of single toe joint; 2 points: moderate
arthritis involving the toe and ankle joints or toes; 3
points: severe arthritis involving the ankle joint or
forepaws; 4 points: extreme inflammatory arthritis
leading to joint rigidity and movement disorders. The Al
score was the sum of the scores of the 4 toes. Al score
>4 points indicated a successful CIA model™.,

1.3 Grouping and intervention

After successful modeling, the 32 rats were randomly
divided into a model group, a moxibustion for 20 min
group, a moxibustion for 40 min group and a
moxibustion for 60 min group, with 8 rats in each group.
Rats in the normal group and the model group did not
receive moxibustion treatment™. Rats in moxibustion
for 20 min group, moxibustion for 40 min group and
moxibustion for 60 min group began to receive
moxibustion intervenion on the 7th day after modeling.

Suspended moxibustion was performed with smoke-
free moxa stick at 2-3 cm away from the skin. Shenshu
(BL 23, 7 mm from both the left and right sides under
the second lumbar spinous process) and Zusanli (ST 36,
posterolateral knee joint and about 5 mm from the
capitulum fibulae) were selected according to the
published literature™. The acupoints were located
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according to the ‘Laboratory Animal Acupoint Atlas’ in
Experimental Acupuncture Science'™®. Moxibustion was
performed at the two acupuncture points in turns,
following the order of Shenshu (BL 23)-contralateral
Shenshu (BL 23)-Zusanli (ST 36)-contralateral Zusanli
(ST 36). Rats in the moxibustion for 20 min group
received moxibustion at each point for 5 min, with a
total of moxibustion intervention time of 20 min; rats in
moxibustion for 40 min group received moxibustion at
each point for 10 min, with a total of moxibustion
intervention time of 40 min; rats in moxibustion for
60 min group received moxibustion at each point for
15 min, with a total of moxibustion intervention time of
60 min. Six days were a course of treatment, with a total
of 3 courses of treatment (21 d) and a 1-day rest
between courses of treatment.

1.4 Observation items
1.4.1 Serum interleukin (IL)-1B and tumor necrosis

factor (TNF)-a levels

At the end of the treatment, serum IL-1B and TNF-a
levels were measured by enzyme-linked
immunosorbent assay (ELISA). 2-4 mL of blood was
taken from each rat’s orbit after anesthesia and put into
the test tube. The blood was allowed to keep at room
temperature for 20 min and then centrifuged at 15 C,
3 000 rpm for 30 min. The serum was then extracted
from the test tube, sealed and stored at =70 ‘C. The
detection operation should strictly follow the kit
instruction.
1.4.2 Changes of rat’s toe volumes

Three weeks after the moxibustion intervention, the
rat ankle joints were marked, and the right toe volumes
of rats were measured three times using the toe volume
measuring instrument. The average values were
calculated and the changes in the toe volumes were
compared among groups.
1.4.3 Al score

The Al score was calculated according to the
erythema, degree of swelling and joint deformity
around rat’s jointsllMs],
1.4.4 Histopathological changes of the synovial tissues

After 3 weeks of intervention, the rats were sacrificed
after anesthesia, and the pathological specimens of
single side ankle joints were collected from rats in each
group. Paraffin sections were prepared after formalin
fixation. Histomorphological observation  was
performed after hematoxylin-eosin (HE) staining. The
pathological sections and HE staining were completed
by the professional technicians in pathological
experimental center of Nanjing Medical University. The
main detection indexes included vasocongestion,
synovial membrane swelling, inflammatory cell
infiltration and tissue necrosis. The pathological
changes of the rat’s ankle joints were also observed.

1.5 Statistical analysis

Data were analyzed using SPSS 16.0 version software.
The measurement data were expressed as mean *
standard deviation ( X xs). The measurement data fit
normal distribution and homogeneity of variance
confirmed by the normal distribution test and
homogeneity test for variance. Comparison among
multiple samples was performed using one-way ANOVA.
P<<0.05 indicated that the difference was statistically
significant.

2 Results

2.1 Serum IL-13 and TNF-a

Before treatment, compared with the normal group,
serum IL-18 and TNF-a levels were significantly
increased in the model group, and the differences were
statistically significant (all P<<0.01). After treatment,
compared with the model group, the levels of serum
IL-18 and TNF-a were significantly decreased in
moxibustion for 20 min group, moxibustion for 40 min
group and moxibustion for 60 min group, and the
differences were statistically significant (P << 0.05).
Compared with moxibustion for 20 min group and
moxibustion for 60 min group, the serum IL-1B and
TNF-a levels were decreased more significantly in
moxibustion 40 min group, and the differences were
statistically significant among groups (P<<0.05).

It indicated that moxibustion for 40 min can
effectively reduce serum IL-1B and TNF-a levels. There
was no statistically significant differences in serum
levels of IL-1B and TNF-a between moxibustion for 20
min group and moxibustion for 60 min group (P>0.05),
(Table 1).

Table 1. Changes in serum IL-1p and TNF-a levels ( X 3s)

Group n IL-1B TNF-a
Normal 8  6.1740.13 16.6943.53
Model 8  9.244086Y  27.1621.66Y
Moxibustion for20min 8 8.1340.912  24.38+1.55%
Moxibustion for 40min 8  7.1320.392%  22.06+2.162%
Moxibustion for 60 min 8 8.26:#1.242  24.82:41.55%

Note: Compared with the normal group, 1) P<0.01; compared
with the model group, 2) P<0.05; compared with moxibustion for
20 min group and moxibustion for 60 min group, 3) P<0.05

2.2 Changes of rats’ toe volumes

There were no statistically significant differences in
the toe volumes of rats before modeling.

Before intervention, compared with the normal
group, the toe volumes were significantly increased in
the model group, moxibustion for 20 min group,
moxibustion for 40 min group and moxibustion for
60 min group (all P<<0.01), suggesting that the models
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were successfully prepared. Before the intervention,
compared with the model group, toes volumes showed
no statistically significant differences among the
moxibustion for 20 min group, the moxibustion for
40 min group and the moxibustion for 60 min group (all
P>0.05). Compared with the model group, the toe
volumes were significantly reduced in the moxibustion
for 20 min group, the moxibustion for 40 min group and
the moxibustion for 60 min group after 3 courses of
moxibustion treatment (all P<<0.01); compared with
the moxibustion for 20 min group and moxibustion for

60 min group, the toe volumes were decreased more
significantly in the moxibustion for 40 min group
(P<<0.05), however, there was no statistically significant
difference between the moxibustion for 20 min group
and the moxibustion for 60 min group (P>0.05). There
was no statistically significant difference between the
moxibustion for 40 min group and the normal group
(P>0.05). These results suggested that the efficacy to
reduce the toe swelling in moxibustion for 40 min group
was better than that in moxibustion for 20 min group
and moxibustion for 60 min group (Table 2).

Table 2. Comparison of toe volumes among rats of each group ( X s, mL)

Group n Before modeling Before intervention After intervention
Normal 8 1.9540.12 1.830.18 1.9840.12
Model 8 1.9320.17 2.3240.23Y 3.1740.21
Moxibustion for 20 min 8 2.0020.17 2.2310.28Y 2.4330.259
Moxibustion for 40 min 8 2.0940.21 2.2140.20Y 2.1240.247%
Moxibustion for 60 min 8 2.080.14 2.2240.26Y 2.5:40.22?

Note: Compared with the normal group, 1) P<0.01; compared with the model group, 2) P<0.01; compared with moxibustion for 20 min

group and moxibustion for 60 min, 3) P<0.05

2.3 Al score

Except for the normal group, there were no
statistically significant differences in the other 4 groups
before intervention (all P>0.05). After 3 courses of
moxibustion treatment, the Al scores in all 3
moxibustion treatment groups were significantly lower
than those in the model group (all P<<0.01). Compared
with the moxibustion for 20 min group and the
moxibustion for 60 min group, the arthritis score of the
moxibustion for 40 min group was reduced more
significantly (P<<0.01), while no statistically significant
between the moxibustion for 20 min group and the
moxibustion for 60 min group (P>0.05). The results
suggested that moxibustion for 40 min was better in
reducing the Al score than moxibustion for 20 min and
moxibustion for 60 min (Table 3).

Table 3. Al score comparison ( X =s, point)

Group n After modeling After intervention
Model 8 4.8840.84 10.541.20
Moxibustion for 20 min 8 4.8940.84 7.13+40.83Y
Moxibustion for 40 min 8  4.8840.84 5.00+4.07"2
Moxibustion for 60 min 8  5.0040.76 7.2541.28Y

Note: Compared with the model group, 1) P<0.01; compared with
moxibustion for 20 min group and moxibustion for 60 min group,
2) P<0.01

2.4Pathological change of synovial inflammation

The articular surface was covered with transparent
cartilage, joint capsule was smooth, joint synovial
membrane cells were continuous and temper rolling
with clear structure and layers, and without synovial
membrane swelling, tissue necrosis and inflammatory
cell infiltration in the normal group. In the model group,
synovial membrane inflammation showed severe
congestive edema, severe synovial membrane swelling,
severe inflammatory cell infiltration and moderate
tissue necrosis. Synovial membrane inflammation
pathology showed, mild synovial membrane swelling,
mild congestion and edema, mild proliferation of
synovial membrane cells, and a small amount of
inflammatory cell infiltration, in moxibustion for 20 min
group; joint synovial membrane cells were continuous
and temper rolling with clear structure and layers, mild
congestion and edema of joint synovium, while no
tissue necrosis or inflammatory cell infiltration, in
moxibustion for 40 min group; mild hyperemia and
edema of joint synovial membrane, mild hyperplasia of
synovial membrane cells, and mild synovial membrane
swelling, in moxibustion for 60 min group. The synovial
membrane inflammation was improved more
significantly in moxibustion for 20 min group,
moxibustion 40 min group and moxibustion 60 min
group than in the model group, and was the most
significant in the moxibustion for 40 min group
(Figure 1).
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Figure 1. Synovial membrane inflammation (HE, >200)

3 Discussion

It has been reported that moxibustion at Shenshu
(BL 23) and Zusanli (ST 36) has a significant anti-
inflammatory effect for RAMESL Moxibustion in
treatment of rat RA can inhibit IL-18 and TNF-a, and
regulate immune function®. IL-1B and TNF-a are key
inflammatory cytokines in the pathogenesis of RA. IL-13
is mainly produced by synovial membrane macrophages
and an important proinflammatory factor in the
pathogenesis of RAP TNF-a is also an important
inflammatory cytokine in the pathogenesis of RA,
Previous studies have showed that stimulation of
acupoints by moxibustion can reduce the inflammatory
response, however, different durations of moxibustion
on the efficacy have not been evaluated®. Our current
study revealed that moxibustion at Shenshu (BL 23) and
Zusanli (ST 36) could reduce serum IL-18 and TNF-a
levels and the inflammatory response of CIA rats, which
was consistent with the results reported in the previous
studym]. Our current study was mainly focued on the
therapeutic effects of different moxibustion durations
on CIA rats.

Zheng BZ, et al compared the impacts of moxibustion
for 20 min and moxibustion for 40 min on RA rats, and
found that the analgesic effect in moxibustion for 40
min group was better than in moxibustion for 20 min
group[24]. Xu JF, et al investigated the effect of different
moxibustion stimulation time on low back pain, and
found that moxibustion stimulation for 60 min was
more effective to relieve lower lumbar pain after
comparing moxibustion at Guanyuan for 15 min, 30 min
or 60 min, respectivelylzs]. Therefore, the two
moxibustion durations (40 min and 60 min) with the
best therapeutic effects reported in the literature were
used in this study to explore the optimal moxibustion
treatment time for RA rats.

Moxibustion exerting therapeutic effects via
stimulation of acupoints requests a certain stimulation
time. In moxibustion treatment, the treatment efficacy
can only appear after 20-30 min stimulation®®,
therefore, moxibustion intervention for 20 min was
selected in this study to compare the therapeutic
effects with other moxibustion intervention times. The
therapeutic efficacies of moxibustion for 20 min,

moxibustion for 40 min and moxibustion for 60 min on
CIA rats were compared in this study, the results
showed that moxibustion for 40 min had the best
therapeutic efficacy for RA. Thus, duration of
moxibustion treatment is the main factor affecting the
therapeutic efficacy of moxibustion'’). Zhang W, et al
investigated the effect of different moxibustion
durations on asthma rats. The effect of moxibustion for
15 min, 30 min, 60 min and 120 min were compared,
which showed that the best treatment time was
moxibustion for 60 min, indicating that long
moxibustion treatment time (> 60 min) is not
necessary[g]. It takes time for the moxibustion to
produce a therapeutic effect, however, it is noteworthy
that moxibustion is not a simple linear relationship
between the duration and the efficacy, which indicated
that not the longer the moxibustion duration, the better
the therapeutic effects. This study revealed that the
best duration of moxibustion stimulation was 40 min in
the treatment of CIA rats, indicating that the best
moxibustion time is not same for different diseases.

This study showed that moxibustion at Shenshu
(BL 23) and Zusanli (ST 36) could reduce the local
inflammatory cell infiltration, synovial membrane cell
proliferation and tissue necrosis in RA rats.
Improvement of synovial membrane inflammation
pathology and other indicators was most significant in
moxibustion for 40 min group. In summary, the
therapeutic efficacy of moxibustion treatment for RA
rats was closely related to the moxibustion duration,
therefore, we should pay attention to the duration of
moxibustion in clinical practice. To understand the
relationship between duration and efficacy of
moxibustion has a very important significance in the
clinical practice and experimental research.

This study also has some limitations. The first
limitation is that only 3 time points of moxibustion
duration were observed. We should increase the time
point numbers of moxibustion duration in future
research. The second limitation is that our study object
is CIA rats, the results obtained may not be suitable for
extrapolation to clinical patients, and whether
moxibustion for 40 min in RA patients is the best needs
to be further validated in clinical trials. Finally, the best
duration of moxibustion evaluated in this study is for RA
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rats, and the optimal moxibustion duration for other
diseases remains to be explored. Further exploration of
how the inflammatory cytokine levels of IL-1B and
TNF-a are regulated by moxibustion and the
therapeutic mechanism of moxibustion in RA is also
worthy of our further study.

4 N

Conflict of Interest

The authors declared that there was no potential conflict
of interest in this article.

Acknowledgments

This work was supported by Qing Lan Project of Jiangsu
Province (YL A% “H ¥ LFE” %EIIIH, No. 2014);
Innovation Plan Project for Academic Degree Graduate
Students of Colleges and Universities in Jiangsu Province
(VL5 48 B 38 & 1 28 R 5 LA 5 AR BB v R T E
No. KYLX16_1164); Innovation and Entrepreneurship
Training Key Project for Undergraduates of Colleges and
Universities in Jiangsu Province (VL7 =55 R K224
BE A I Zh it R E A BTH , No. 2016103150157);
Command Subject of Jiangsu Provincial Advantage
Disciplines Phase 1I Project and Nanjing University of
Chinese Medicine Nursing First-level Discipline (L7534
P AR BT P 5 B 2 R AR H 2 — R R
AP, No.YSHL2016-015).

Statement of Human and Animal Rights

The treatment of animals conformed to the ethical

criteria in this experiment.

J

Received: 15 September 2016/Accepted: 26 October 2016
References

[1] Firestein GS. Evolving concepts of rheumatoid arthritis.
Nature, 2003, 423(6937): 356-361.

[2] Noriko Komatsu, Hiroshi Takayanagi. Inflammation and
bone destruction in arthritis: synergistic activity of immune
and mesenchymal cells in joints. Front Immunol, 2012,
3(12): 77.

[3] Cho JH, Feldman M. Heterogeneity of autoimmune
diseases: pathophysiologic insights from genetics and
implications for new therapies. Nat Med, 2015, 21(7):
730-738.

[4] Garimella MG. Kour S, Piprode V, Mittal M, Kumar A,
Rani L, Pote ST, Mishra GC, Chattopadhyay N, Wani MR.
Adipose-derived mesenchymal stem cells prevent systemic
bone loss in collagen-induced arthritis. J Immunol, 2015,
195(11): 5136-5148.

[5] Mclnnes 1B, Schett G. The pathogenesis of rheumatoid
arthritis. N Engl J Med, 2011, 365(23): 2205-2219.

[6] Smolen JS1, Landew é R, Breedveld FC, Buch M,
Burmester G, Dougados M, Emery P, Gaujoux-Viala C,
Gossec L, Nam J, Ramiro S, Winthrop K, de Wit M,
Aletaha D, Betteridge N, Bijlsma JW, Boers M, Buttgereit
F, Combe B, Cutolo M, Damjanov N, Hazes JM,
Kouloumas M, Kvien TK, Mariette X, Pavelka K, van Riel
PL, Rubbert-Roth A, Scholte-Voshaar M, Scott DL,
Sokka-Isler T, Wong JB, van der Heijde D. EULAR

recommendations for the management of rheumatoid
arthritis with synthetic and biological disease-modifying
antirheumatic drugs: 2013 update. Ann Rheum Dis, 2014,
73(3): 492-509.

[7] Singh JA, Furst DE, Bharat A, Curtis JR, Kavanaugh AF,
Kremer JM, Moreland LW, O'Dell J, Winthrop KL,
Beukelman T, Bridges SL Jr, Chatham WW, Paulus HE,
Suarez-Almazor M, Bombardier C, Dougados M, Khanna
D, King CM, Leong AL, Matteson EL, Schoushoe JT,
Moynihan E, Kolba KS, Jain A, Volkmann ER, Agrawal H,
Bae S, Mudano AS, Patkar NM, Saag KG. 2012 update of
the 2008 American College of Rheumatology
recommendations for the wuse of disease-modifying
antirheumatic drugs and biologic agents in the treatment of
rheumatoid arthritis. Arthritis Care Res (Hoboken), 2012,
64(5): 625-639.

[8] Huang QF, Wu HG, Liu J, Hong J. Bibliometric analysis of
diseases spectrum of moxibustion therapy. J Acupunct
Tuina Sci, 2012, 10(6): 342-348.

[9] Zhang W, Chen MR, Xiong J. Effects of different quantity
of moxibustion at ‘Dazhui’ (GV 14) on cellular immunity
in asthma rats. Zhen Ci Yan Jiu, 2012, 37(3): 202-205.

[10] Zzhu J, Chen XY, Li LB, Yu XT, Zhou Y, Yang WJ, Liu Z,
Zhao N, Fu C, Zhang SH, Chen YF. Electroacupuncture
attenuates collagen-induced arthritis in rats through
vasoactive intestinal ~ peptide  signalling-dependent
re-establishment of the regulatory T cell/T-helper 17 cell
balance. Acupunct Med, 2015, 33(4): 305-311.

[11]Xu X, Wang MM, Sun ZL, Zhou DP, Wang L, Wang FQ,
Xu ZY, Ma Q. Discovery of serum proteomic biomarkers
for prediction of response to moxibustion treatment in rats
with collagen-induced arthritis: an exploratory analysis.
Acupunct Med, 2016, 34(3): 184-193.

[12]Jiang X, Sun ZL, Zhou DP, Xu X, Wang MM, Wang FQ,
Xu ZY, Ji W. Effect of moxibustion on synovial lesions in
rheumatoid arthritis model rats. Zhongguo Laonianxue
Zazhi, 2015, 35(19): 5386-5389.

[13]Li ZR. Experimental Acupuncture Science. Beijing: China
Press of Traditional Chinese Medicine, 2012.

[14] Remmers EF, Joe B, Griffiths MM, Dobbins DE, Dracheva
SV, Hashiramoto A, Furuya T, Salstrom JL, Wang J, Gulko
PS, Cannon GW, Wilder RL. Modulation of multiple
experimental arthritis models by collagen-induced arthritis
quantitative trait loci isolated in congenic rat lines:
different effects of non-major histocompatibility complex
quantitative trait loci in males and females. Arthritis
Rheum, 2002, 46(8): 2225-2234.

[15]Wang TY, Zhou H, Wong YF, Wu PK, Hsiao WL, Leung
EL, Liu L. The predicted proteomic network associated
with the antiarthritic action of Qingfu Guanjieshu in
collagen-ll-induced arthritis in rats. Evid Based
Complement Alternat Med, 2013, 2013: 1-15.

[16] Xiong PC, Shen L, Lu FR. Regulating effects of Shangke
Xunxi formula on serum inflammatory factor in adjuvant
arthritis rats. Zhongguo Zhongyi Gushangke Zazhi, 2013,
21(5): 1-3.

[17]Liu SJ, Zhou JM, Liu P, Wei F, Yan C, Xu SW, Zhang BM,
Yan JB. Professor Yan Jun-bai’s experience in treating
rheumatic arthritis with suppurative moxibustion. J
Acupunct Tuina Sci, 2015, 13(4): 212-216.

[18] Zzhou Y, Zhu J, Xue L, He DY, Su X, Hu JD, Li LB, He TF,

e 182 o | © Shanghai Research Institute of Acupuncture and Meridian 2017



J. Acupunct. Tuina. Sci. 2017, 15(3): 177-183

Chen XY, Chen YF. Therapeutic observation of
electroacupuncture in treating rheumatoid arthritis due to
liver-kidney yin deficiency. Shanghai Zhenjiu Zazhi, 2016,
35(9):1102-1105.

[19]Hu ZM, Cao JP, He L, Zhang H, Fu GJ, Miao Y, Yu TT,
Yang WT, Song XG. Effects of different moxibustion times
on TRPV3 ion channel protein and synovial cell apoptosis
in rats with rheumatoid arthritis. J Acupunct Tuina Sci,
2016, 14(2): 67-72.

[20] Zhang CY, Cai RL, Tang ZL. Influences of moxibustion on
inflammatory factors and synoviocytes in rats with
rheumatoid arthritis. Beijing Zhongyiyao Daxue Xuebao,
2014, 37(3): 190-194.

[21]Luo L, Hu L, He L, Tang ZL, Song XG, Dirckinck-
Holmfeld L, Cai RL. Effect of moxibustion on
ultrastructure of synovial cells in rheumatoid arthritis rats.
Zhen Ci Yan Jiu, 2011, 36(2): 105-109.

[22] Dayer JM. Evidence for the biological modulation of IL-1
activity: the role of IL-1Ra. Clin Exp Rheumatol, 2002,
20(5):14-20.

[23]Pavlov VA, Tracey KJ. Controlling inflammation: the

cholinergic anti-inflammatory pathway. Biochem Soc Trans,
2006, 34(Pt 6): 1037-1040.

[24] Zheng BZ, Hu L, Song XG, Wu ZJ, Cai RL, He L, Zhang C,
Yu Q. Analgesic effect of different moxibustion durations
in rheumatoid arthritis rats. J Tradit Chin Med, 2014, 34(1):
90-95.

[25] Xu JF, Lin RZ, Wu YL, Wang YX, Liu J, Zhang YL, Zhang
YQ, Xi CL, Wu Q, Li XJ. Effect of stimulating acupoint
Guanyuan (CV 4) on lower back pain by burning moxa
heat for different time lengths: a randomized controlled
clinical trial. J Tradit Chin Med, 2015, 35(1): 36-40.

[26]Wang Y, Wang LL. A review on the relationship between
moxibustion interval time and efficacy. Tianjin Zhongyiyao,
2009, 26(5): 436-437.

[27]Lin LM, Wang SF, Lee RP, Hsu BG, Tsai NM, Peng TC.
Changes in skin surface temperature at an acupuncture
point with moxibustion. Acupunct Med, 2013, 31(2):
195-201.

Translator: Yang Yan-ping (# # 3 )

© Shanghai Research Institute of Acupuncture and Meridian 2017 | « 183 «



