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Abstract

Objectives : Daeganghwal-Tang(DGHT) is one of the prescriptions used for the treatment of
rheumatoid arthritis(RA) in oriental medicine. The present study aimed to examine the analgesic effect
of DGHT on a rat model of CFA-induced arthritis, and the relations between DGHT-induced analgesia
and endogenous nitric oxide(NO) and inducible NO synthase(iNOS)/neuronal NOS.

Methods : CFA-induced arthritis model used to test the effect of DGHT was chronic pain model.
After the induction of arthritis, rats subsequently showed a reduced stepping force of the affected limb
for at least the mext 18 days. The reduced stepping force of the limb was presumably due to a painful
knee. DGHT dissolved in water was orally administrated. After the treatment, behavioral tests
measuring stepping force were periodically conducted during the next 4 hours.

Results : DGHT produced significant improvement of stepping force of the hindlimb affected by
the arthritis lasting at least 2 hours. DGHT produced the improvement of stepping force of the affected
hindlimb in a dose-dependent manner. Both NO production and nNOS/iNOS protein expression which
is increased by arthritis were suppressed by DGHT administration.

Conclusions : The data suggest 1) that DGHT produces a potent analgesic effect on the chronic
knee arthritis pain model in the rat and 2) that DGHT-induced analgesia modulate endogenous NO
through the suppression of nNOS/iNOS protein expression.
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Table 1. Prescription of Daeganghwal-Tang
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Fig. 1. Change in WBF of the limb before and
after CFA-induced arthritis.
Post-injection time is expressed as days
after CFA injection. Pre-injection control
was taken one day before the injection
(Pre). Animals were subjected to the
injection of CFA into the knee joint on
the left side of rats. All animals showed
a reduced stepping force of the ipsilateral
limb of the knee affected by arthritis from
1 day after the induction of arthritis as
evidenced by a dramatic lowering of foot
stepping force when compared to the
preoperative value(Pre value). This figure
shows average values(+SEM) of WBF of
the affected hindlimb in a group of 8 rats
one day before and at various days for
30 days after induction of arthritis. Post-
injection time is expressed as d for days.
Asterisks indicate values significantly
different (p<0.05) from the pre-injection
control value by one-way repeated mea-
sure ANOVA followed by the Dunnett’s
post-hoc test (n=8)
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Fig. 2. Effect of DGHT on reduced weight bearing
force (WBF) in a CFA-induced arthritic
rats. All animals were subjected to the
injection of CFA into the knee joint on the
right side of rats and showed a reduced
stepping force of the ipsilateral limb of the
knee affected by arthritis from 1 day after
the induction of arthritis as evidenced by
a dramatic lowering of foot stepping force
when compared to the preoperative value.
DGHT 2 g/kg(400 mg/ml, 1 ml/200g/rat)
or water was orally administered to the
rats. After the termination of the treat-
ment, behavioral test measuring WBF was
periodically conducted at 1h, 2h, 4h. DGHT
showed a significant improvement of
stepping force of the limb affected by
arthritis. In 8 rats with arthritis, water
only and DGHT dissolved in water were
applied for 2 days from 9th day (about 60g
of stepping force of the affected limb) after
the induction of arthritis in random order
and a single-blind manner. Asterisks
indicate the values that are significantly
different from the pre-treatment baseline
value (Oh) (p<0.05) by the one way repeated
measure Analysis of Variance(ANOVA)
followed by Dunnett's post-hoc test.
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Fig. 3. Analgesic effects produced by graded
doses of DGHT on WBF of the limb reduced
by CFA-induced arthritis. All animals
were subjected to the injection of CFA into
the knee joint on the right side of rats
and showed a reduced stepping force of
the ipsilateral limb of the knee affected
by arthritis from 1 day after the induction
of arthritis as evidenced by a dramatic
lowering of WBF when compared to the
preoperative value. Several doses of
DGHT(@.5, 1, 2, 5 g/kg 1mi/200g/rat) or
water was orally administrated to the rats.
After termination of the treatment, beha-
vioral test measuring WBF was perio-
dically conducted at 1h, Zh, 4h. In 8 rats
with arthritis, water only and several
doses of DGHT dissolved in water were
applied for 5 days from 8th day (about
55g of WBF of the affected limb) after
the induction of arthritis in random order
and a single-blind manner. Post-injection
values (After) were calculated by avera-
ging the responses at the 1 and 2 hour
after administration of DGHT or water.
Asterisks indicate values significantly
(p<0.05) different from the pre-treatment
baseline value (Before) by one way repeat-
ed measure Analysis of Variance
(ANOVA) followed by the Dunnett’s
post-hoc test.
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Fig. 4. Effect of DGHT on the nitrite/nitrate
levels of spinal cord in the different
experiment groups. 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
water adminatration. DGHT was applied
one time every day for 5 days on arthritis
rats of different group. Contral group were
not applied any other treatment. Data are
expressed as means+SEM. *** p<0.001,
compared with the untreated control
group. +++ p<0.001, compared with the
arthritis group.
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Fig. 5. 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. DGHT was applied one time
every day for 5 days on arthritis rats.
Control group (CON) were not applied any
other treatment. The molecular weight of
the protein band corresponded well to the
of iNOS. The iNOS signal was enhanced
in the sample from the CFA-induced ar-
thritis when compared with that from the
untreated control group and attenuated
in the samples from DGHT-treated art-
hritis group when compared with that
from the arthritis group (ARTH). Each
lane was loaded with 60ug protein. Data
are expressed as meanatSEM. ***
p<0.001, compared with the untreated
control group. +++ p<0.001 compared with
the arthritis group.
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Fig. 6. Western blot (A) and densitometric (B)
analysis of nNOS expression in the spinal
cord samples from the several groups.
Arthritis group was not performed any
other treatment except for enflurane
anesthesia. DGHT was applied one time
every day for 5 days on arthritis rats.
Control group (CON) was not applied any
other treatment. The molecular weight of
the protein band corresponded well to the
of nNOS. The nNOS signal was enhanced
in the sample from the CFA-induced
arthritis when compared with that from
the untreated control group and attenuat-
ed in the samples from DGHT-treated
arthritis groups when compared with that
from the arthritis group (ARTH). Each
lane was loaded with 30ug protein. Data
are expressed as meana+SEM. ***
p<0.001, compared with the untreated
control group. +++ p<0.001, compared
with the arthritis group.
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