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Analgesic effect of acupuncture applied to SIs in a rat
model of neuropathic pain
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Abstract

Objectives : The usage of acupuncture has gained popularity 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 yangno(Sls) on the neuropathic pain was examined.

Methods : A common source of persistent pain in human is a neuropathic pain. Neuropathic
pain was induced by tight ligation of L5 spinal nerve. 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 foot withdraw latency of the hind limb was measured for an indicator of
pain level after each manipulation.

Results : EA increased the mechanical threshold of the foot in the rat model of neuropathic pain

significantly for the duration of 1 hr. suggesting a partial alleviation of pain. EA applied to SI6 point
produced a significant improvement of mechanical sensitivity of the foot lasting for at least 1 h.
However, STy point did not produce any significant increase of mechanical sensitivity. The
improvement of mechanical threshold was interpreted as an analgesic effect. The analgesic effect was
specific to the acupuncture point since the analgesic effect on the neuropathic pain model could not be
mimicked by EA applied to a point, ST%. In addition, this analgesic effect of EA is mediated by a
adrenergic mechanism of descending control of spinal cord from the brain.

Conclusions : The data suggest that EA produces a potent analgesic effect on the neuropathic

pain model in the rat; and 2) that EA-induced analgesia is mediated by a adrenergic mechanism of
descending control in a point specific manner.
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Fig. 1. Development of neuropathic pain follow-
ed by L5 ligation. Post-operative time is
expressed as days after L5 ligation. A
decreased mechanical threshold was
demonstrated from 3 day after ligation
lasting more than 2 weeks. This figure
shows average values(+SEM) of mechani-
cal threshold in a group of 8 rats one day
before and at various days for 17 days
after 15 ligation. Asterisks indicate values
significantly different (p<0.05) from the 1
day before ligation control value by
one-way repeated measure ANOVA fol-
lowed by the Dunnett’s post-hoc test (n=8).
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Fig. 2. Effect of electroacupuncture (EA) on the
mechanical sensitivity of the foot in the
rat model of neuropathic pain. All animals
were subjected to the left L5 spinal nerve
ligation. All animals developed mechani-
cal hypersensitivity on the affected foot
at 3 days after the surgery as evidenced
by a dramatic lowering of the mechanical
threshold when compared to the preo-
perative value. After the stimulation for
30min, foot withdrawal threshold on the
mechanical sensitivity were measured at
0.5h, 1h, 2h, 4h. Anesthesia group (CON)
was not performed any treatment except
for the anesthesia and experimental group
was given EA at the acupoints Sls or ST.
Only EA applied to the Slg point produced
a significant improvement of mechnical
sensitivity, lasting for about 2 h. However,
EA applied to STss did not significantly
affected mechanical sensitivity. Asterisks
indicate the values that are significantly
different from the pre-EA baseline value
(-0.5h) (p<0.05) by the one way repeated
measure Analysis of Variance(ANOVA)
followed by Dunnett’s post-hoe test.
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Fig. 3. Effect of pretreatment with opioid antago-
nist on EA-induced analgesia in the neu-
ropathic rat. It shows the average values
(+SEM) of mechanical threshold at the
each measuring time point. After mea-
surements of baseline values of mecha-
nical threshold, 7 animals with neuro-
pathic pain were divided randomly into
two groups. In one group of rats, naloxone
(1 mg/kg) was given intraperitoneally 10
min before the beginning of EA, which
was applied to the Slg point. In the other
group of rats, normal saline was injected
10 min before EA applied to the same point
as a vehicle control group. The next day,
the procedures for these two groups were
reversed. There was no significant diffe-
rence between the groups. It suggests that
opioidergic system may not be involved
in EA analgesia. Symbols indicate values
significantly different (p < 0.05) from the
pre-injection baseline value (-1h) by the
one-way ANOVA followed by the Dun-
nett’s post-hoc test.
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Fig. 4. Effect of pretreatment with 5-HT antago-
nist on the EA-induced analgesia in the
neuropathic rat. It shows the average
values (+SEM) of mechanical threshold
at the each measuring time point. Since
the opioid antagonist made no reversal
effects, for the next step, we tested sero-
tonergic antagonist against EA-induced
analgesia. Total 8 rats were given intra-
peritoneal injections of methysergide (5
mg/kg) 10 min before the beginning of
EA. These procedures also failed to pre-
vent EA-induced effects in the neuro-
pathic pain. Injection of 5 mg/kg of me-
thysergide did not produce a significant
reduction of improved mechanical sensi-
tivity. Symbols indicate values signifi-
cantly different (p < 0.05) from the
pre-injection baseline value (-1h) by the
one-way ANOVA followed by the Dun-
nett’s post-hoc test.
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Fig. 5. Effect of o adrenergic antagonist admi-
nistration on EA-induced analgesia in the
neuropathic pain. It shows the average
values (SEM) of mechanical sensitivity.
After measurements of baseline (-1h)
values of mechanical threshold, 8 animals
with neuropathic pain were divided
randomly into two groups. In one group
of rats, phentolamine (2 mg/kg) was given
intraperitoneally immediately after ter-
mination of EA, which was applied to the
SIs point for 30 min. In the other group
of rats, normal saline was injected im-
mediately after termination of EA applied
to the same point as a vehicle control
group. The next day, the procedures for
these two groups were reversed. There
was no significant changes of mechanical
sensitivity in the phentolamine injected
group, indicating that the EA effect was
reversed by o adrenergic antagonist.
Symbol indicates that values are signi-
ficantly different (p < 0.05) from the pre-
EA baseline value (-1h) by the one-way
ANOVA followed by the Dunnett’s post-
hoc test.
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Fig. 6. Effect of spinal administration of o adren-
ergic antagonist on EA-induced analgesia
in the neuropathic rat. It shows the ave-
rage values (z SEM) of mechanical sensi-
tivity. After measurements of baseline
(-1h) values of mechanical sensitivity, 8
animals with neuropathic pain were
divided randomly into two groups. In one
group of rats, phentolamine (30 ug/10 uf)
was administered intrathecally imme-
diately after termination of EA. In the
other group of rats, normal saline (10 )
was injected intrathecally immediately
after termination of EA as a vehicle control
group. The next day, the procedures for
these two groups were reversed. All
injections were followed by 10 u¢ of normal
saline to flush the tube and make whole
volume of drugs reach at the aimed spot.
While there are significant increase of
mechanical threshold in control group at
least for 2 hours, there was no significant
improvement in the phentolamine inject-
ed group, indicating that the EA effect
was reversed by spinal injection of o
adrenergic antagonist. Symbol denotes
that values are significantly different (p
< 0.05) from the pre-injection baseline
value (-1h) by the one-way ANOVA
followed by the Dunnett’s post-hoc test.
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Fig. 7. Effect of spinal administration of a adre-
nergic antagonists on EA-induced anal-
gesia in the neuropathic rat. It shows the
average values (+ SEM) of mechanical
threshold. After measurements of base-
line (-1h) values of mechanical threshold,
8 animals with neuropathic pain were
divided randomly into two groups. In one
group of rats, terazosin (10 ug/10 uf) was
administered intrathecally immediately
after termination of EA, which was applied
to the Sls point for 30 min. In the other
group of rats, yohimbin (10 ug/10 uf) was
injected intrathecally immediately after
termination of EA applied to the same

"point. The next day, the procedures for
these two groups were reversed. All
injections were followed by 10 uf of normal
saline to flush the tube and make whole
volume of drugs reach at the aimed spot.
Significant increase of mechanical sensiti-
vity was seen just in terazosin injected
group for 2 hours, while there was no
significant increase in the yohimbin inject-
ed group, indicating that the EA effect
was reversed by spinal injection of a2
adrenergic antagonist. Symbol denotes
that values are significantly different (p
< 0.05) from the pre-EA baseline value
(-1h) by the one-way ANOQVA followed by
the Dunnett’s post-hoc test.
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