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Abstract

Objectives : The usage of acupuncture has gained popularity as an alternative method of
treatment for certain chronic pain conditions. However, the efficacy of acupuncture in various diseases
has not been fully established and the underlying mechanism is not clearly understood. In the present
study, the effect of electroacupuncture (EA) applied to foot samli(STs) on the carrageenan-induced knee
arthritic pain was examined. ‘

Methods : A common source of persistent pain in humans is the knee arthritis. Knee arthritis
was induced by injection of 2 % carrageenan 50 yl into the knee joint cavity. When rats developed
pain behaviors, EA was applied for 30 min. under enflurane anesthesia with repeated train stimuli at
the intensity of 10X of muscle twitch threshold. The weight bearing force of the hind limb was
measured for an indicator of pain level after each manipulation.

Results : The average weight borne by the hind limb during normal gait was 55% of total body
weight, which was reduced to less than 10% after knee arthritis. EA improved the weight bearing of
the arthritic hind limb significantly for the duration of 4 hr. EA applied to ST point produced a
significant improvement of stepping force of the arthritic foot lasting for at least 4 h. However, GBa
point did not produce any significant increase of weight bearing force. The analgesic effect was specific
t0 the acupuncture point since the analgesic effect on the knee arthritis model could not be mimicked
by EA applied to a nearby point, GB3y. The relations between EA-induced analgesia and endogenous
nitric oxide(NO) and inducible NO synthase(iINOS)/neuronal NOS was also examined. Results were
turned out that both NO production and nNOS/iNOS protein expression which is increased by
arthritis were suppressed by EA stimulation applied to STs point.

Conclusions : The data suggest 1) that EA produces a potent analgesic effect on the rat model of
chronic knee arthritis pain in a point specific manner and 2) that EA-induced analgesia modulate
endogenous NO through the suppression of nNOS/iNOS protein expression.
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Fig. 1. Time course of carrageenan-induced
arthritis model.
Post-injection time is expressed 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 by one-way ANOVA followed by the
Dunnett’s post-hoc test (n=10)
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Fig. 2. Effect of electroacupuncture (EA) on
weight bearing of the limb in rats with
knee arthritis. Figure shows the average
values (+SEM) in WBF after EA sti-
mulation in 8 rats. In 8 rats with knee
arthritis, either EA to the ST36 point
under enflurane anesthesia, or EA to the
(GB31 point under anesthesia was applied
at 1 and 2 days after carrageenan injection
in random order. Foot stepping force of
the hind limb was measured 1 h before
and at various times after the termination
of 30 min of EA under anesthesia. Since
baseline values are different between
different post-injection days, the baseline
value was first measured before each
experiment and data were expressed as
the difference in foot stepping force from
the baseline values. Only EA applied to
the ST36 point produced a significant
improvement of weight bearing, lasting
for about 4 h. Statistical analyses were
run by the one-way repeated measures
ANOVA followed by the Duncan’s
multiple comparison. Symbol * denote
values significantly different (P<0.05)
from the pre-stimulus value (-1 h).
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Carrageenang ¢ %+
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Effect of EA applied to ST3 point 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 perfor-
med any other treatment except for
anesthesia. EA was applied to ST point
on arthritis rats of different group.
Control group were not applied any
other treatment. Data are expressed as
mean+SEM. (n=6) *** p<0.001, compar-
ed with the untreated control group. +++
p<0.001, compared with the arthritis
group.
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Fig. 4. Western blot (A) and densitometric (B)
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analysis of iNOS expression in the spinal
cord samples from the several groups.
Arthritis group (ARTH) was not perform-
ed any other treatment except for enflu-
rane anesthesia. EA was applied to STss
point on arthritis rats. Control group
(CON) were not applied any other treat-
ment. The molecular weight of the protein
band corresponded well to that of iNOS.
The iNOS signal was enhanced in the
sample from the carrageenan-induced
arthritis when compared with that from
the untreated control group and attenuat-
ed in the samples from EA-treated arthri-
tis group (ARTH+EA) when compared
with that from the arthritis group. Each
lane was loaded with 60ug protein. Data
are expressed as meantSEM. (n=6) ***
p<0.001, compared with the untreated
control group. +++ p<0.001 compared with
the arthritis group.
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analysis of nINOS expression in the spinal
cord samples from the several groups.
Arthritis group (ARTH) was not perform-
ed any other treatment except for enflu-
rane anesthesia. EA was applied to ST
point on arthritis rats. Control group
(CON) was not applied any other treat-
ment. The molecular weight of the protein
band corresponded well to that of nNOS.
The nNOS signal was enhanced in the
sample from the carrageenan-induced
arthritis when compared with that from
the untreated control group and attenuat-
ed in the samples from KEA-treated
arthritis groups (ARTH+EA) when
compared with that from the arthritis
group. Each lane was loaded with 30ug
protein. Data are expressed as meant+
SEM. (n=6) *** p<0.001, compared with
the untreated control group. +++ p<0.001,
compared with the arthritis group.
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WA0] serotonin F7H w/d¥} noradrenergic  §o| §% ¥ol trie ¢He WHE S5
FM =AO® UolX & descending inhibi-  th &AHE T80 §& wo| g Y W}
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