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Abstract

Objectives : We have studied the effects of GaAlAs (808 nm) low level laser therapy (LLLT) and
acupuncture at BL40 on neuropathic pain in rats induced by lumbar spinal nerve 5 ligation.

Methods : To produce the model of neuropathic pain, under isoflurane 2.5% anesthesia, the lumbar spinal
nerve 5 was ligated by 6—0 silk thread. After neuropathic surgery, we examined if the animals exhibited
the behavioral sign of allodynia. The allodynia was assessed by stimulating the medial malleolus with von
Frey filament and acetone. Three weeks after the neuropathic surgery, GaAlAs (808 nm) low level laser
and acupuncture was inserted at BL40 once a day for 6 days. We examined the withdrawal response of
neuropathic rats' legs by von

Frey filament and acetone stimulation. And also the author examined c—Fos, nociceptin and nociceptin
receptor in the midbrain central gray of neuropathic rats.

Results : The GaAlAs (808 nm) low level laser therapy and acupuncture at BL40 decreased the withdrawal
response of mechanical allodynia that assessed with von Frey filament in LLLT group on 5 and 6 times and
with acetone in AT group and LLLT on 6times. The LLLT and acupuncture at BL40 decreased the c—Fos
protein expression in AT and LLLT groups. The 808 nm LLLT and acupuncture at BL40 decreased the
nociceptin protein and nociceptin receptor protein in LLLT group.

Conclusions : We have noticed that GaAlAs (808 nm) LLLT and acupuncture at BL40 decreased mechanical
allodynia in the model of neuropathic pain. c—Fos, nociceptin and nociceptin receptor expression in the
central gray of that group was also decreased. This study can be used as a basic resource on a study and
a treatment of pain.

Key words : neuropathic pain, GaAIAs (808 nm) low level laser therapy (LLLT), c—Fos, nociceptin, nociceptin
receptor
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2) Laser Acupuncture system

2 ATE 98l prototype.E AZH Laser
Acupuncture SystemS AFESIH oY ol B33
719 golA Yoy dAFaelA Azt

F83 AdH 2" ¥ o3 ZrHTable
1, Fig. 1).
Table 1. The specifications of GaAlAs Laser
Acupuncture System
Specifications 808 nm LD
. CW output power 30 mW
S)ptlri?i:s Wavelength 808+5 nm
prope Beam mode Multi mode
.. Operating voltage(Vi,) 19v
I?ECT;?S Threshold current(Iy,) 60 mA
prope Operating current(Io,) 250 mA
Optical fiber type Multi mode
Core/cladding diameter ~ 50/125 (m
Accesso i
. Numerical aperture 0.22
properties ..
Transmission loss  0.3£0.05 dB/Km
Connector type FC/PC
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Fig. 1. The figure of 808nm laser acupuncture
system.
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5) von Frey filament & acetone AlI22=2
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et 12k FAle 01 M PBSell 3 01% sodium
azide(Sigma, St. Louis, MO, USA) buffer2 1008}
s Aste] FHISAH o 2AL 13 A 4
CoAX T2A17bEeE A&H o2 E5o FHA wjY
Stk 1 % 39 o) A5 01 M PBSE Al
3l T} biotinylated universal Secondary Antibody
(Quick Kit : Vector Laboratories, Burlingame, CA,
USA)E o deolA 1A7F 5 v-gAIAHTE 0.1
M PBSE 3¥ Al#3 T, ¥ 242 ALdA 1
A7t 54t Streptavidin peroxidase preformed complex
(Quick Kit : Vector Laboratories, Burlingame, CA,
USA)el E7Atk 01 M PBSZ 3H A3 o
Z3S ZAAZA diaminobenzidine(DAB)S AH&-
dte] WHEA)7)a, 0.1 M PBE @S AAA A
2E AYE AR ¥ %ZFE gelatine—coated slide
o] A3} F7]E AASHEA cover glassE H&
= FarEnAS 2008 doiete] A 444E T)E
O = central grayE Q13 & o] F-Hol|A] c-Fos,
nociceptin, nociceptin receptorell o3+ immunoreactive
AZBNEE countingsFitt.

A AL HAHd EFLAHmeantSE)Z
A8, Window SPSS(version 10.05, SPSS)
Z o] g3l Hlr3Z W 2 Mann-Whitney U
test& AldJste] AT e TAA F9HE &
Ao HA AP SAAL] YL AT
ZF P<O.05AIA SJr]E Fofstgink

., A =
1. von Frey filamentof 2|3t £2|& 0|Z
=0 0|Xl= &1}

L5 spinal nerve ligation®. 2 A7z =&
et 839 9FBLA)C LLLTS AAES

> o

%3 & von Frey filament AAF2E ity &
2 old%Fd wAE 9FE Hlu #AI A,
control& 13]8) 20£95%, 23] 5 22+10.2%, 33
26£9.3%, 43R 326.6%, 53|A 30+7.7%, 635
2+11L1%E JEfl e, oo Hgte] 53], 63
oA LLLTZHP<0.05)A o 7as Bt
(Table 2)(Fig. 2).

Table 2. Effects of acupuncture and LLLT on the
withdrawal response to mechanical allodynia in
neuropathic pain rats (%)

?%123456
roup

g D 2 B R KB
OMIOL ™ 195 +102 493 466 +77 +111
P T
37 58 420 +80 93 +60
0 12 0 % 10 6
LLLT g4 480 55 +68 +32¢ 04

AT

LLLT was treated on the rats for 6days. Results are
shown as means * S.E. *, P<0.05 as compared with the
corresponding data of control group.
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Fig. 2. Effects of acupuncture and LLLT on the
mechanical allodynia in neuropathic pain rats induced
by ligation of L5 spinal nerve.

Control, neuropathic pain induced and no treatment. AT,
neuropathic pain induced and general acupuncture group with
manipulation treated on BLAO acupoint. LLLT, neuropathic
pain induced and LLLT group with 10mW intensity treated
on BLAO acupoint. Results are shown as mean+S.E. * P<0.06
as compared with the corresponding data of control group.
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gk vl #2823} controlitS controlit-S 13]
A 20£7.7%, 23|17 24+75%, 33]A 12+2.0%, 43]%)
20+7.7%, 5314 20£7.7%, 63|14 22+2.0%%5 YERIS
on, olol| Bt} 63| Aol X ATTH(P<0.05), LLLTZ
(P<0.05)A o3t A4S HGtH(Table 3)(Fig. 3).

Table 3. Effects of acupuncture and LLLT on the
withdrawal response to cold allodynia in neuropathic

pain rats (%)

Times 9 3 4 5 6
Group

Control 20 24 12 20 20 22

277 £5 £20 77 7 20

AT 100 12 18 12 18 12

32 20 80 #20 80 =20

[LLT 12 12 14 10 16 14

20 20 24 32 24 £24x
LLLT was treated on the rats for 6days. 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 on the
cold allodynia in neuropathic pain rats induced by
ligation of L5 spinal nerve.

Control, neuropathic pain induced and no treatment. AT,
neuropathic pain induced and general acupuncture group with
manipulation treated on BLAO acupoint. LLLT, neuropathic

pain induced and LLLT group with 10mW intensity
treated on BLAO acupoint. Results are shown as mean
+SE.

3. c-Fos i HHSof O|X|= F1f

L5 spinal nerve ligation®. &2 AZAWA &
fatet 8F 9 F(BL4A0)Ol LLLTS HAE
% T o T4 WA oo xe] c-Fos T
ol vXe e vl FFs A3} controlTol
24.0£2.9 numbers, AT%°] 9.0£1.3 numbers, LLLT
0] 6.2+14 numbers® YWERNZITE Controlol
Hlgte] AT(P<0.01), LLLTZ(P<0.01)°] <8t
Al Zradkack(Fig. 4).
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Fig. 4. Effects of acupuncture and LLLT on the

activity of c-Fos protein in the central gray of
brain of neuropathic pain rats induced by ligation
of L5 spinal nerve.

Control, neuropathic pain induced and no treatment. AT,
neuropathic pain induced and general acupuncture group
with manipulation treated on BLAO acupoint. LLLT,
neuropathic pain induced and LLLT group with 10mW
intensity treated on BLAO acupoint. Results are shown as
mean+S.E. #x P<0.01 as compared with the corresponding
data of control group.
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Fig. 5. Effects of acupuncture and LLLT on the
activity of nociceptin protein in the central gray of
brain of neuropathic pain rats induced by ligation
of L5 spinal nerve.

Control, neuropathic pain induced and no treatment. AT,
neuropathic pain induced and general acupuncture group with
manipulation treated on BLAO acupoint. LLLT, neuropathic
pain induced and LLLT group with 10mW intensity treated
on BILAO acupoint. Results are shown as meantS.E. *,
P<0.05 as compared with the corresponding data of control
group.

5. Nociceptin receptor THeH gtsdof| O|%|
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L5 spinal nerve ligation® & AW 55
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=% ¥ 4 WA F9elA 9 nociceptin
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t}. Controlitell Hlgte] LLLT(P<0.05)¢] frofs}
A #H2-skAtHFig. 6).
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Fig. 6. Effects of acupuncture and LLLT on the
activity of nociceptin receptor protein in the central
gray of brain of neuropathic pain rats induced by
ligation of L5 spinal nerve.

Control, neuropathic pain induced and no treatment. AT,
neuropathic pain induced and general acupuncture group
with manipulation treated on BLAO acupoint. LLLT,
neuropathic pain induced and LLLT group with 10mW
intensity treated on BLAO acupoint. Results are shown as
mean+S.E. * P<0.05 as compared with the corresponding
data of control group.
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