cety ety e x] Vol.22, No.1, pp.7~21, 2005
The Korean Journal of Meridian & Acupoint

B BOX AR Aol WAe] B i S5

njalE

1 1 1 A =] 1
R M AR B T A
'HTisn Zestay

Effect of Electroacupuncture Applied to the Won Point and
Rak Point in the Rat Model of Ankle Sprain Pain

Sun-Young Kim', Sung-Tae Koo', Kyoung-Sik Kim', In-Cheul Sohn'
1Dept. of Meridian & Acupoint, College of Oriental Medicine, Wonkwang University

Abstract

Objectives : In the present study, the effect of electroacupuncture (EA) applied to SI6 and
won-rak point on the ankle sprain model was examined. A common source of persistent pain in
humans is the lateral ankle sprain.

Methods : To model this condition, the rat's right ankle was bent repeatedly, overextending
lateral ligaments, for 4 min under enflurane anesthesia. The rat subsequently showed swelling of the
ankle and a reduced stepping force of the affected limb for the next several days. The reduced
stepping force of the limb was presumably due to a painful ankle. EA was applied to the several
acupuncture point on the contralateral forelimb for 30 min under gaseous anesthesia. After the
termination of EA, behavioral tests measuring stepping force and paw volume were periodically
conducted during the next 4 h and 18 h respectively.

Results : EA applied to Sls with won-rak point produced more powerful improvement of stepping force of
the sprained foot than to Sls alone lasting for at least 4 h. However, neigher KI; point nor BL point produced any
significant increase of weight bearing force. The improvement of stepping pressure was interpreted as an
analgesic effect.

The analgesic effect was specific to the acupuncture point since the analgesic effect on the ankle sprain
pain model could not be mimicked by EA applied to KI; or BLgy. In addition, EA applied to Sls with won-rak
combination point showed inibitory effect on the paw edema induced by ankle sprain. Also, COX-2
protein expression increased by ankle sprain were suppressed by the EA stimulation.

Conclusion : These data suggest that EA with won-rak combination point produces a more potent
analgesic effect on the ankle sprain pain model in the rat and that EA with won-rak combination point induced
anti-inflammatory effect through the suppression of COX-2 protein expression.
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Fig. 1. Effect of Electroacupuncture (EA) Applied
to K1, or SI; Point on Weight Bearing of
the Limb in Rats with Ankle Sprain.
Figure shows the average values (£ SEM)
in full recovery ratio after EA stimulation
in 8 rats. In 8 rats with ankle sprain, either
EA to the SIs point under enflurane
anesthesia, or EA to the Kli point under
anesthesta or no stimulation under
anesthesia (ANES) was applied at 1, 2, and
3 days after ankle sprain 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-sprain
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 Sl point produced a
significant improvement of weight bearing,
lasting for about 2 h. Statistical analyses
were run by the one-way repeated measures
ANOVA {ollowed 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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Fig. 2. Effect of Electroacupuncture (EA) Applied
to BLg4s or SIg Point on Weight Bearing
of the Limb in Rats with Ankle Sprain.
Figure shows the average values (+ SEM)
in full recovery ratio after EA stimulation
in 8 rats. In 8 rats with ankle sprain, either
EA to the Sls. point under enflurane
anesthesia, or EA to the BLas point under
anesthesia, - or no  stimulation under
anesthesia (ANES) was applied at 1, 2,
and 3 days after ankle sprain 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-sprain 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 SIs point
produced a significant improvement of
weight bearing, lasting for about 2 h.
Statistical analyses were run by the
one-way vrepeated 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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Fig. 3. Effect of electroacupuncture (EA) applied

to Sl and won-rak point combination on
weight bearing of the limb in rats with
ankle sprain.
Figure shows the average values (+ SEM)
in full recovery ratio after EA stimulation
in 8 rats. In 8 rats with ankle sprain, either
EA to the SIs point under enflurane
anesthesia, or both point added to Sl point
under anesthesia (SI¢+WR) was applied
at 1, 2, and 3 days after ankle sprain 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. EA applied
to the won-rak combination point with Sl
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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Fig. 4. Anti-inflammatory effect of EA on ankle
sprain pain.
EA stimulation was sufficient to produce
a significant decrease in the paw volume
in affected foot at 3h and 6h after EA
stimulation. The values of volume change
were normalized to the average of volumes
before EA stimulation which were
maximized at 12 h after induction of ankle
sprain. *, <0.05 from control (only
anesthetic treatment (CON), Sl and
won-rak point combination (SIg+tWR))
values (n=8).
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g. 5. Effect of EA with won-rak combination point
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.
Sprain- group (SPR) 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 ankle sprain when compared with
that from the untreated control group and
attenuated in the samples from EA-treat-
ed sprain group when compared with that
from the sprain group. Each lane was
loaded with 60 ug :protein. Data are
expressed as meantSEM. # p<0.05,
compared with the untreated control
group. * p<0.05 compared with the sprain

group.
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