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- Abstract -

Objectives: This study was preduced to exarmine the effects of moxibustion that had been played
important role to traditional oriental medical treatment on disease. Recently, it was reported that
moxi-tar which is generated in the process of moxibustion as burning combustibles decreased nitric
oxide(NO) and inducible NO synthase (iNOS) generation in cellular experiments.

Methods: Carrageenan-induced arthritis rat model was used to test the effect of moxi-tar as a
chronic pain model. Diluted moxi-tar was single injected in several acupoints or combined with
electroacupuncture (1 ms, 2 Hz, and 2 mA) into contralateral ST36 acupoint for 30 min to assess
the synergic effects. After the treatment, behavioral tests measuring stepping force were periodically
conducted during the next 12 hours. Endogenous NO and iNOS, cyclooxygenase~2 (COX-2), and
c¢-Fos protein expression in the spinal cord were examined on a rat model of carrageenan—induced
arthritis.

Results @ After the induction of arthritis, rats subsequently showed a reduced stepping force of the
affected limb for at least the next 4 days. The reduced stepping force of the limb was presumably
due to a painful knee, since oral injection of indomethacin producad temporary improvement of
weight bearing. Moxi~tar produced significant improvement of stepping force of the hindlimb affected
by the arthritis lasting at least 9 hours. The magnitude of this improvement was equivalent to that
obtained after an oral injection of 3 mg/kg of indomethacin and this improvement of stepping force
was interpreted as an analgesic effect. Moxi-tar produced the improvement of stepping force of the
affected hindlimb in 2 dose-dependent manner. Both NO production and iNOS, COX-2 protein
expression increased by arthritis were suppressed by moxi-tar. Moxi-tar on combination with
electroacupuncture (EA) produced more powerful and longer lasting improvement of stepping force
of the hindlimb affected by the arthritis than either moxi-tar or EA did.

Conclusion : The present study suggest that moxi-tar produces a potent analgesic effect on the
chronic knee arthritis pain model in the rat and that moxi-tar-induced analgesia modulate
endogenous NO through the suppression of iNOS/COX-2 protein expression.
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as hours (h) and days (d) after Carrageenan
injection. Pre~injection control was taken one
day before the injection (Pre). Asterisks indicate
values  significantly  different  from  the
pre—injection control value.
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Fig. 2. Effect of Indomethacin on weight bearing
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Indomethacin 3 mg/kg were orally administrated.
After the termination of injection, behavioral test
measuring foot stepping force was periodically
conducted at 1h, 2h & 4h. Control group orally
administrated only water (n=8). Indomethacin
3mg/kg showed a significant improvement of
stepping force of the limb affected by arthritis.
Asterisks  indicate the  values that are
significantly different from the baseline value
(p<0.05).
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Fig. 3. Dose dependent effect of moxi—tar
injection on carrageenan—induced arthritis. Two
doses of moxi—tar (1 mg/ml, 20 mg/ml) or ethyl
alcohol (E-OH) was injected to rats. After the
termination of the treatment, behavioral test
measuring foot stepping force was periodically
conducted at Oh, 1h, 2h & 4h. In 8 rats with
arthritis, ethyl alcohol and two doses of
moxi—tar dissolved in ethyl alcohol were applied
after the induction of arthritis in random order
and a single—blind manner. Asterisks indicate
values significantly (p<0.05) different from the
pre—treatment baseline value,
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Fig. 4. Effect of EA, moxi—tar, and

co—treatment of EA and moxi—tar on
carrageenan—induced arthritis. Eight rats were
divided into 3 groups on random order. One
group applied EA to the ST36 acupoint of
contralateral hindlimb. In the other group,
moxi—tar (MOX) (100 mg/ml 200pi) was
injected ipsilateral ST35. In the third group,
moxi—tar was injected after EA stimulation. WBF
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was measured at Oh, 1lh, 2h, and 4h after the
treatment. Asterisks indicate the values that are
significantly different from the baseline value
{p<0.05).
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Fig. 5. Effect of moxi—tar injected into unilateral
ST35 on carrageenan—induced arthritis. Eight
rats were divided into 2 groups on random order.
In one group, moxi—tar (MOX) (20 mg/ml, 200
ul) was injected to contralateral ST35 acupoint
of knee joint. In the other group, same
concentration and volume of Moxi—tar was
injected ipsilateral ST35. WBF was measured at
Oh, 1h, 2h, 4h after the treatment. Asterisks
indicate the values that are significantly different
from the baseline value (p<0.05).
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Fig. 6. Effect of moxi—tar injected into ST35 or
ST39 on carrageenan—induced arthritis, Eight
rats were divided into 2 groups on random order.
In one group, moxi—tar (MOX) (20 mg/ml, 200
pl) was injected to ipsilateral ST39 acupoint of
hind limb, In the other group, same concentration
and volume of moxi—tar solution was injected
ipsilateral ST35. WBF was measured at Oh, 1h,
Zh, 4h after the treatment. Asterisks indicate the
values that are siguificantly different from the
baseline value (p<0.05).
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Fig. 7. Effect of moxi~tar on the nitrite/nitrate
levels of spinal cord in the carrageenan—induced
arthritis. NO production on the spinal cord was
measured by Griess reaction assay method as
described in the Methods section. Arthritis group
was not performed any other treatment except
for ethyl alcohol administration. Data are
expressed as meantSEM. * p<0.05, compared
with the untreated control group. # p<0.05,
compared with the arthritis group.
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Fig. 8. Western blot (A) and densitometric {B)
analysis of INOS expression in the spinal cord
samples from the several groups. Arthritis group
was not performed any other treatment except
for enflurane anesthesia. Control group (CON)
were not applied any other treatment. The INQS
signal was enhanced in the sample from the
carrageenan—induced arthritis when compared
with that from the untreated control group and
attenuated in the samples from moxi—tar treated
arthritis group (ARTH+MOX} when compared
with that from the arthritis group (ARTH). Each
lane was loaded with 60 pg protein. Data are
expressed as meantSEM. # p<0.05, compared
with the untreated control group. # p<0.05
compared with the arthritis group.
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Fig. 9. Effect of moxi—tar on the COX-2
expression in the spinal cord. Western blot (A)
and densitometric (B) analysis of COX-2
expression in the spinal cord samples from the
several groups. Arthritis group was not
performed any other treatment except for
enflurane anesthesia. Control group (CON) were
not applied any other treatment. The COX-2
signal was enhanced in the sample from the
carrageenan—induced arthritis when compared
with that from the untreated control group and
attenuated in the samples from moxi—tar treated
arthritis group (ARTH+MOX) when compared
with that from the arthritis group (ARTH). Each
lane was loaded with 60 g protein. Data are
expressed as meantSEM. * p<0.05, compared
with the untreated control group. # p<0.05
compared with the arthritis group.
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Fig. 10. Effect of moxi—tar on the c¢—Fos

expression in the spinal cord. Representative
Western blot (A) and densitometric analysis (B)
of ¢c~Fos in the spinal cord in rats with control
(CON), carrageenan—induced arthritis (ARTH),
and  moxi—tar treatment  with arthritis
(ARTH+MOX). Each lane was loaded with 60 g
protein, Each data represents meantSEM of 5
experiments. * p<0.05, compared with control. #
p<0.05 compared with the arthritis group.
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