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Comparative study of acupuncture and invasive laser
acupuncture therapy at SlI; - BLy on the tibial, sural nerve
injury and L5 spinal nerve ligation model in rats

Tung-Sheun Wei', Dae-Hwan Youn’, Yeo-Chung Youn', Chang-Su Na’
Dept. of 1,»‘u‘u‘lzuncture & Moxibustion, *Meridian & Acupoint, College of Oriental Medicine, Dongshin University

Abstract

Objective: We have studied the effects of acupuncture and low level He-Ne laser therapy(LLLT) at
S1s, BLyw on the tibial, sural nerve injury due to sports-damage or traffic accident and L5 spinal nerve
ligature model like general herniation of nucleus pulposus(HNP) in a rat of neuropathic pain.

Methods: A model of neuropathic pain was made by injuring tibial nerve and sural nerve while
common peroneal nerve was maintained. Also, it was made by isolating left 5th lumbar spinal nerve.
Three weeks after the neuropathic surgery, acupuncture and LLLT was injected at S13, BLiwp one time
a day for one week. LLLT was divided three groups, that is LLLT-1{5mV), LLLT-2(10m¥) and LLLT-3(30
u¥). After that, we examined the withdrawal response of neuropathic rats’ legs by Von frey filament
and acetone stimulation. And also we examined c-Fos, Nocieptin and KOR-3 in the midbrain central
gray of neuropathic rats.

Results: As we have observed the effect of mechanical allodynia, LLLT-3 group were diminished
on 4 day, 5 day, 6 day and 7 day in the resection model compared with control model, LLLT-1 group
were diminished on 5 day, LLLT-2 group were diminished on 3 day and 6 day, LLLT-3 group were
diminished on 3 day, 4 day, 5 day, 6 day and 7 day in connected model compared with control
group.

As we have observed the effect of cold allodynia, LLLT-3 group were diminished on 7 day in
the resection model compared with control model, LLLT-1 group were diminished on 6 day, 7 day,
LLLT-3 group were diminished on 7 day in connected model compared with control group.

As we have observed the effect of activity of c-Fos in the central gray part, LLLT-3 were
diminished in resection model compared with control group, LLLT-1 group were diminished in
connected model compared with control group.
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As we have observed the effect of activity of Nociceptin in the central gray part, resection model
were not increased compared with control group, LLLT-1 group and LLLT-3 group were increased in
connected model compared with control model.

As we have observed the effect of activity of KOR-3 in the central gray part, resection model
were not increased compared with control group, LLLT-3 group were increased in connected model
compared with control model.

Conclusions: We have noticed that LLLT-1 and LLLT-3 group have more controllable effect than
acupuncture group. This study can be used in clinical therapy for neuropathic pain. But it is not
reliability that Nociceptin and KOR-3 have effectively to control pain. Therefore We have to follow up
about that.
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Scheme 1. Diagram of insertion part for using
invasive laser acupuncture.
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Fig. 2. Effects of Acupuncture and LLLT at
acupoint(SIs, BLu) on mechanical allody-
nia in the neuropathic pain model induced
by ligation of the L5 spinal nerve. Control,
neuropathic pain induced and no treat-
ment. Acupuncture, neuropathic pain
induced and acupuncture, LILT-1, LLLT-
2 and LLLT-3, neuropathic pain induced
and low level laser therapy 5 mW, 10 mW,
30 mW. Results are shown as mean+S.E.
*, P<0.05, **, P<0.01, as compared with
the corresponding data of control group.
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2) L5 spinal nerve ZAaE o st Ik

ET 3 olAF vl nAs FFS vw &
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Table. 1 Effects of Acupuncture and LLLT at acupoint(SI3, BL4) on mechanical allodynia in the
neuropathic pain model induced by injury of the tibial and sural nerve in rats. (%)

Group 1 2 3 4 5 6 7
Controll 74.29+5.28 72.8615.22 68.57+8.00 64.29+4.81 65.71+4.81 64.29+6.49 62.86+4.74
Acupuncture 77.1+3.60 77.1£2.86 65.7+7.19 65.1+5.28 61.4+3.40 64.3£5.28 55.7+6.85
LLLT-1 73.3%5.16 66.7+4.58 56.7+6.17 63.3t5.16 56.7+6.17 53.3+3.90 60.0£5.35
LLLT-2 73.3t569 63.3£5.69 61.7+2.85 56.7+458 58.3+6.51 53.3+3.90 55.0+3.96
LLLT-3 70.0+3.38 60.0+3.38 58.3+2.85 46.7+3.90" 483442 41.7+2.85" 43.3+458"

Acupuncture and LLLT at acupoint(SI;, BLy) was treated on the rats for 7days. The task and
treatments were started on the 3th week after inducing neuropathic pain, and performed 10 trials
per day for 7days. Results are shown as means + SE. *, P<0.05, as compared with the corresponding

data of control group.
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Fig. 3. Effects of Acupuncture and LLLT at
acupoint(SIs, BLyo) on cold allodynia in
the neuropathic pain model induced by
injury of the tibial and sural nerve.
Control, neuropathic pain induced and no
treatment. Acupuncture, neuropathic
pain induced and acupuncture, LLLT-1,
LLLT-2 and LILT-3, neuropathic pain
induced and low level laser therapy 5 mW,
10 mW, 30 mW. Results are shown as
mean+S.E. *, P<0.05, as compared with
the corresponding data of control group.

LLLT-132 36.7+1.95 %(P<0.05)8, LLLT-3
2 33.3:3.09 %(P<0.05)2 F-23tA #4384
tH(Table 4)(Fig. 4).

Table. 2 Effects of Acupuncture and LLLT at acupoint(SI5, BLsg) on mechanical allodynia in the
neuropathic pain model induced by ligation of the L5 spinal nerve in rats. (%)

Group 1 2 3 4 5 6 7
Controll 68.6£7.06 67.1:5.65 65.7+3.69 60.0£6.17 64.3+3.69 60.0+3.78 57.1+522
Acupuncture 58.6+5.08 52.9+3.60 58.6+4.59 51.4:459 56.7¢5.71 4861595 47.1+7.14
LLLT-1 57.1+4.21 54.3:3.69 55.7+4.81 60.0£4.36 54.3+3.69" 45.7£3.69 51.424.59
LLLT-2 60.0+3.38 53.3t1.% 483285 55.0+5.21 56.0+6.65 433390 58.3+4.42
LLLT-3 61.7+8.42 61.7+8.08 46.7£3.00™ 41.7+3.72" 43.3+390™ 41.7+2.85" 383+2.85

Acupuncture and LLLT at acupoint(SI3, BLy) was treated on the rats for 7days. The task and
treatments were started on 2 day after inducing neuropathic pain, and performed 10 trials per
day for 7days. Results are shown as means + S.E. *, P<0.05, **, P<0.01, as compared with the
corresponding data of control group.
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Table. 3 Effects of Acupuncture and LLLT at acupoint(SIs, BLi) on cold allodynia in the neuropathic
pain model induced by injury of the tibial and sural nerve in rats. (%)

Group 1 2 3 4 5 6 7
Controll 55.7£4.81 54.3+2.97 51.415.9% 50.016.17 51.4£3.40 48.6+5.08 48.634.04
Acupuncture 58.6+5.08 50.0+5.77 54.3+3.69 50.0+4.88 48.6+3.40 486+5.08 47.1:6.44
LLLT-1 57.1+4.21 55.745.71 5294522 41.4+4.59 42.9+6.06 50.05.35 47.1£7.78
LLLT-2 51.4+3.40 48.6+2.61 47.1+4.21 50.045.35 4862553 48.6+4.59 38.3+5.02
LLLT-3 53.3£3.09 46.7+3.09 41.7£3.72 43.3£3.09 46.7+3.09 41.7£2.85 35.0+2.07

Acupuncture and LLLT at acupoint(SIs, BLag) was treated on the rats for 7days. The task and
treatments were started on the 3th week after inducing neuropathic pain, and performed 10 trials

per day for 7days. Results are shown as means + S.E. *, P<0.05, as compared with the corresponding
data of control group.

Table. 4 Effects of Acupuncture and LLLT at acupoint(SIs, BlLao) on cold allodynia in the neuropathic
pain model induced by ligation of the L5 spinal nerve in rats. (%)

Group 1 2 3 4 5 6 7
Controll 47.1+2.86 52.9+2.86 51.4+4.04 44.3+2.02 45.7+£3.69 50.0+3.09 47.1£2.86
Acupuncture 46.7+1.95 51.7+3.72 483+3.72 41.7+1.54 48.3t4.42 450573 41.7£2.85
LLLT-1 51.7£3.72 48.3+6.94 46.7+3.90 45.0£3.96 433458 40.0+2.39 36.7£1.95"
LLLT-2 55.0£3.16 50.0£2.39 50.0+4.78 53.3+4.58 46.7+1.95 50.0+3.38 46.7+3.09
LLLT-3 55.0£3.96 53.3+3.90 46.7+3.09 48.316.06 51.7+4.42 40.0:4.78 33.3+3.09°

Acupuncture and LLLT at acupoint(SIs, BlLy) was treated on the rats for 7days. The task and
treatments were started on 2 day after inducing neuropathic pain, and performed 10 trials per

day for 7days. Results are shown as means + S.E. *, P<0.05, as compared with the corresponding
data of control group.
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Fig. 4. Effects of Acupuncture and LLLT at

acupoint(Sls, Blug) on cold allodynia in
the neuropathic pain model induced by
ligation of the L5 spinal nerve in rats.
Control, neuropathic pain induced and no
treatment. Acupuncture, neuropathic
pain induced and acupuncture, LLLT-1,
LLLT-2 and LLLT-3, neuropathic pain
induced and low level laser therapy 5 mW,
10 mW, 30 mW. Results are shown as
mean+S.E. *, P<0.05, as compared with
the corresponding data of control group.
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Fig. 5. Effects of Acupuncture and LLLT at
acupoint(SIs BLug) on the activity of c-Fos
in the neuropathic pain induced by injury
of the tibial and sural nerve. The values
of activity of c-Fos protein in the central
gray of brain are shown. Control, neuro-
pathic pain induced and no treatment.
Acupuncture, neuropathic pain induced
and acupuncture, LLLT-1, LLLT-2 and
LLLT-3, neuropathic pain induced and
low level laser therapy 5 mW, 10 mW,
30 mW. Results are shown as mean+S.E.
~*, P<0.05, as compared with the corre-
-sponding data of control group.
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. Effects of Acupuncture and LLLT at
acupoint(SIs, BLyo) on the activity of c-Fos
in the neuropathic pain model induced by
ligation of L5 spinal nerve. The values
of activity of c-Fos protein in the central
gray of brain are shown. Control, neuro-
pathic pain induced and no treatment.
Acupuncture, neuropathic pain induced
and acupuncture, LLLT-1, LLLT-2 and
LLLT-3, neuropathic pain induced and
low level laser therapy 5 mW, 10 mW,
30 mW. Results are shown as mean+S.E.
*, P<0.05, as compared with the corre-
sponding data of control group.
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e FFE 243 2, dgxS 81151
(AS), AL 11.3+3.66(AS), LLLT-1+<
17.8+4.09(AS) (P<0.05), LLLT-2v-2 4.2+1.38
(AS), LLLT-372 13.9+2.24(AS)(P<0.05)E
Yer it

Zk FHo] W3zl Hwo) A diRgd] H|sty
LLLT-1%, LLLT-32°4 #-9J3t $718 24
th(P<0.05)(Fig. 11, 12).
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Activity

Control

Acupuncture LLLT -1 LLLT-2 LLLT-3

i

. Effects of Acupuncture and LLLT at

acupoint(SIs, Blug) on the activity of
Nociceptin in the neuropathic pain model
induced by injury of the tibial and sural
nerve. The values of activity of Nociceptin
protein in the central gray of brain are
shown. Control, neuropathic pain induced
and no treatment. Acupuncture, neuro-
pathic pain induced and acupuncture,
LLLT-1, LLLT-2 and LILT-3, neuro-
pathic pain induced and low level laser
therapy 5 mW, 10 mW, 30 mW. Results
are shown as meanzS.E.

Activity

Control

Acupuncture LLLT =4 eT-2 LLLT-3

.Effects of Acupuncture and LLLT at

acupoint(Sls, BLy) on the activity of c-Fos
in the neuropathic pain model induced by
ligation of L5 spinal nerve. The values
of activity of ¢-Fos protein in the central
gray of brain are shown. Control, neuro-
pathic pain induced and no treatment.
Acupuncture, neuropathic pain induced
and acupuncture, LLLT-1, LLLT-2 and
LLLT-3, neuropathic pain induced and
low level laser therapy 5 mW, 10 mW,
30 mW. Results are shown as mean+S.E.
*, P<0.05, as compared with the corre-
sponding data of control group.

25

Activity

Control

Acupuncture LLLT-1 LLLT-2 LLLT-3

Fig. 13. Effects of Acupuncture and LLLT at
acupoint(SIs, BLa) on the activity of
KOR-3 in the neuropathic pain model
induced by injury of the tibial and sural
nerve. The values of activity of KOR-3
in the central gray of brain are shown.
Control, neuropathic pain induced and no
treatment. Acupuncture, neuropathic
pain induced and acupuncture, LLLT-1,
LLLT-2 and LLLT-3, neuropathic pain
induced and low level laser therapy 5 mW,
10 mW, 30 mW. Results are shown as
meantS.E.

5. KOR-3 &gl o|xl= g1

1) Tibia nervet sural nerve &Atmedol oyt

ko

Central gray 99 KOR-3 &4 %) n}z
E 9% B4% Za, dxF$E 133335
(AS), AHAFL2 143t 648(AS), LLLT-12&<
13.2+2.03(AS), LLLT-2F2 131+ 5938(AS),
LLLT-33& 11.3+4.11(AS)2 YERUI Qi)

7} o] Ws) v oA ol v]st A
23 golA AXaY AXNTEANA FAFt A
ol Holx ekth(Fig. 13, 14).

2) L5 spinal nerve FE o]l it HE

Central gray 299} KOR-3 &A% u]3|
L gge B3 A3 YR FL 44+0.93(AS),
AATEL 6.7+1.39(AS), LLLT-1¥2 7.6%2.52
(AS), LLLT-2%2 53+1.75(AS), LLLT-3#2
19.246.37(AS)(P<0.05)& Wehfigich.
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Fig. 15. Effects of Acupuncture and LLLT at
acupoint(SIs, BL4) on the activity of
KOR-3 in the neuropathic pain model
induced by ligation of L5 spinal nerve.
The values of activity of KOR-3 in the
central gray of brain are shown. Control,
neuropathic pain induced and no treat-
ment. Acupuncture, neuropathic pain
induced and acupuncture, LLLT-1, LLLT-
2 and LLLT-3, neuropathic pain induced
and low level laser therapy 5 mW, 10 mW,
30 mW. Results are shown as mean+S.E.
* P<0.05, as compared with the corre-
sponding data of control group.

Zb 289 R HiojA iz ulsly
LLLT-32 A #9% 3718 R YTHP<0.05)
(Fig. 15, 16).
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