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Acupuncture at Hu-gye(SI03), Wijung(BL40),
Hu-gye(SI103)-Wijung(BL40) on Neuropathic Pain in Rats
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*‘Department of Acupuncture & Moxibustion, College of Oriental Medicine,
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*"Department of Meridian & Acupoint, College of Oriental Medicine,
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Objective : Neuropathic pain sometimes arises from a partial peripheral nerve injury. This kind of
pain is usually accompanied by spontaneous burning pain, allodynia and hyperalgesia. It has been well
known that acupuncture is effective to the pain control from ancient time in Asia. However, it is not
clear whether Electroacupuncture(EA) & Acupuncture(AC) can control neuropathic pain effectively.
The aim of this study is to examine if FElectroacupuncture&Acupuncture at Hu-gye(SI03),
Wijung(BLAO), Hu-gye(SI03) - Wijung(BLAD) may be effective to the neuropathic pain (mechanical
allodynia, cold allodynia) in a rat model of neuropathic pain.

Methods : A rat model of neuropathic pain was made by injurying tibial nerve and sural nerve
while common peroneal nerve was maintained. After the neuropathic surgery, we examined if the rats
exhibited the behavioral signs of allodynia. The allodynia was assessed by stimulating the medial
malleolus with von frey filament and acetone. Three weeks after the neuropathic surgery,
electroacupuncture & acupuncture stimulation was delivered to Hu-gye(SI03), Wijung(BLA40), Hu-
gye(SI03) - Wijung(BLAO) one time a day for one week After that we examined the withdrawal
response of neuropathic rats’ legs by von frey filament and acetone stimulation, c—fos and
AchE(Acetylcholine esterase) in the periage— ductal gray(PAG) of neuropathic rats’ brain.
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Results

neuropathic pain.

1. Electroacupuncture&Acupuncture at Hu-gye(SI03), Wijung(BLAO), Hu-gye(SI03)
Wijung(BLAO) significantly decreased the withdrawal response of mechanically allodynia in
EA-BILAO+SIO3 group and AC-SI03 group as compared with control group on 6th day.

2. Electroacupuncture &Acupuncture at Hu-gye(SI03), Wijung(BLA40), Hu-gye (SI03) - Wijung(BLAO)
significantly decreased the withdrawal response of chemical allodynia(cold allodynia) in EA-SIO3
group, EA-BILA0+SI03 group and AC-SI03 group as compared with control group on 6th day.

3. Electroacupuncture&Acupuncture at Hu-gye(SI03), Wijung(BLAD), Hu-gye (SIO3) - Wijung(BLAO)
significantly decreased the expression of c-fos in the periage- ductad gray(PAG) of neuropathic rats’
brain in EA-BILA0+SIO3 group and AC-SI03 group as compared with control group.

4. Electroacupuncture&Acupuncture at Hu-gye(SI03), Wijung(BLAD), Hu-gye (SI03) « Wijung(BLAD)
significantly decreased the expression of AchE in the periage- ductal gray(PAG) of neuropathic rats’
brain in EA-BILA0+SIO3 group and AC-SI03 group as compared with control group.

Conclusions : Based on the above results it is assumed that Electroacupuncture at Hu-gye(SI03) -
Wijung(BLAO) and Acupuncture at Hu-gye(SI03) ean help the treatment of neuropathic pain.

Key words : Electroacupuncture at Hu-gye(SI3) - Wijung(BLAO), cupuncture at Hu-gye(SI03),

R =
. ¥
21788 e8]4 5-%(neuropathic pain)< L2A17
oL} FFRAIFAL] dAA Q) HHou )54l

o 3 o7l dEse

- =

ShEA, Z X85
APHE(spontaneous  pain), °©|A%
(allodynia), #+%Z(hyperalge-sia)5-0] Y=ol
Z1- ot A g2 o}A gHAlshA] urEAA]
0/1-1;]_4)

PaRELS oA E 8% WHow g
slo] stoml Wik ZolAM fERol PigRakl
ol & T fell AFE BIA s Wy
o2 7AAH A= A7 A5e AR '
PHEEL TS G = Ao By
= P

ANAHEY FE ol oIk Bl &3] B3k
A¥H A7 7% w2y 4T NAZS
dozl EROIA F5uked nxEe B &
ol #E A7, BV AAWRY 2o g
EAT &) dgk A7, 01P9] Tail model®]
1A oldF ol ok Egh Ao &y 2@ w
ZAZZAL] FA7 - B3 APt ok FE3E

&'1-4 \,EB

78

b Wl 7} ggiex, ol @ 4 W
HATE ob4 e ZHgh

ool fRe AZAWN BEED v
g ) AEENE AEHeR FYER

A, Zh(BLAD),  REA(SIOS),  RABCRER
(BLAO+SIO3)E Huiste] @ G R I #l

i3 & von Frey A=+3} acetone AFFO8 0]
ZIEo gk WA e IRk, FF9 19RA
Z2A FEFAAR] cfos  WE,  AchE
(acetylcholine  esterase)28-& 9]  periage-
ductal gray(PAGF-9lollA S48t frofgt 4
FE5 A7 olof] Kirsh= ulo|t),

. #k 3 Hik

1.2 & M2

1) 5

Azl F 180~200 g-°4 Sprague Dawley A 2]
HEE A (AUeE 24~26T, % 30~



T, %, ToRUAE EH D BV GRS HSREE AR ke M PE

50%, WEF7112:12he) oA B3 IFALE
(pellet, ASTAAE, A)E FES] %‘

A 279G AEd @A AHeA
At

2) A=

) &

ZH(No.3-05, Tk, e=)<

(2) B

E2ss Dual Impedance Research Stimulator
(Harvard apparatus, USA)E )83t}

A&

2 o FEH

. O

H
1) AZAwEA 55 4u?

WAE isoflurane 25 %2 =%, HA v
F 33d 359 HRE AN F AH F &
1|78 ARE3}e] biceps femoris muscle AR
sciatic nerveS Zro} tibial nerve®} common
peroneal nerve @ sural nerveZ I F
microforcep & FHZ] 9 FHoRFE £
A7 S, common peroneal nerve¥ AT,
tibial nerve¢} sural nerve= @U|7Z slolA 6.0
sikk threadZ ZZ% T v e/l 2o
gt} A48 B9+ kanamycing HA3ta ¥
e B3t

2) A¥F(n=8)
(1) A73+(Normal)
(2) WZT(Control) - &% it F FAHXT
(3) AAIL
@ BT - FETY ¥ ZHEH AET
(EA-BLAO), 5% & X
FTEA-SIO3), %%
T X ETHEA-
@ BRI - 55 % o & Rl X BT
(AC-BLAD), &% i 5 &A%
BAC-SI03), BF 8 & Zh-#%
Sk X & (AC-BLAO+SI03)

AHFEY MBS BEDTE A

Zh(BLA0) hindlimb®] &R FH3l 2™,

HER(SI3)E forelimb®] 5 metatasal boned} 2
gigAlol 2, B QA g3t FAE FHst
At

4) SRR

sile AA9EAY 5% 7 e F 3FA
o von Frey filamentE o83l WAAES B

ol HEE AWsld, YIS B ¥ME 7

o FdsA suly Rulg & AlREHATH
?‘]E‘L‘——- 196 27 1319 79 St Wil 7
e isoflurane 22 TERHE X% A
A AeEReH, BHT R LT WA ¢
Zol| 05cm#AolE EFlste] 283t & AT,
118 T2 9& Rfie 58, LE8F AL
F=e A3l 50 Hz frequency, 1 msec
delay 9} width, 1volte] Zz7A8lolA] 28-7F AlhH
AT

rlr r>4 J

5) Von frey filament 2 Acetone
AFo g iz o|d% A4

Fe T 3IFARY 150 ud 294 A5
von frey filamentE, EHAEPATS
acetoned ©o|gsld, z}Zk old ujg H3kE
(withdrawal response)S 22 H cageol %A
SEZE A & BFESTL

Von frey filament A=l 38k o|AF
WS g T AToA] Fx HFHoE FF
a S 790l 1034 A53te, ko] M3
o] AFE do] YEEZ NI

Acetone A=l 93 Wzt o]AF A4 WY
o & 3 Y 2o 58 4oz 2 oc¥ 10
38 Asle, we) kg Jleg dol
TE2 EAEAT

AN
ol

¥

oo

6) c-Fos & 1A

¥ %7-& PBS(phosphate buffer saline)ell 3
3 A% MAHT ¥ primary sheep polyclonal
c—fos anti-body(1:1,500, Monoclonal, Cambridge
Research Bio-chemicals, Wilmington, DE,
USA)E AM&slth 13 A& PBSe 0.3 %

79



The Journal of Korean Acupuncture & Moxibustion Society Vol. 22. No. 1. February 2005

triton X-100 H7}3k PBolA 2 % E7] X3}
0.1 % sodium acid(Sigma, St. Louis, MO,
USA)E 2,000 3A st FHlstith ¥ 24
< 12 F8A) 4 TelA 4NN A&
2 EEo] FHAM AT 1 F 3% o)
Z22& PBSE AL vty 2A17HE< A/l
A1 10 mM PBell 200} 3]4] 38 biotinylated
anti-sheep serum (Vector Laboratories,
Burlingame, USA)el ¥H&-A1Z Y. PBZ 33 4
< Ug, ¥ 232 A4 247 F
Vectastain Elite ABC reagent(Vector)ol &1
th, PBSE 2 W 7 ¥ AL nickel
chloride2 743A17]2 22 A 24 diaminobe-
nzidine(DAB)-& AR8-3}o] @A)

2E AYE AR ¥ FFE gelatine—coated
slidedll Ak F7|1& AASAA AWZetAE
W & F8An)Zlight microscope magnification
x100)2.2, periageductal gray(PAG)IA c-Fos
-immunoreactive 4A17AA|Xe] HWEE  scion
image program(Scion Corp, USA)S o]-§3}]
Z4s ik

7) AchE(Acetylcholinesterase)23
4

¥ ZAE PBSY 33 Bk AHT F 01 M
sodium hydrogen phosphate buffer{NaH2P(4 -
H20, pHE.0) 325 mdll acetyl —choline iodide
250 mgs =< g4l 0.1 M sodium citrate 25
mé, 30 mM copper sulfate 50 mf, 5 mM
potassium ferricyanide 50 ml, Z=H+ 50 W
ol &3 o ¢ 23 v g =4

& Yehlied, od o 23E& ¥a A4

2t R
TE HYE AR ¥ 24E gelatine-coated
| 38t 3718 AASHA AMITLE
go & Padn)F(light microscope magnification
x100) 2.2, PAGelA AchE-immunoreactive Al
AAEe] YUEZE scion image program(Scion
Corp, USA)& ol-83te] A3tk

3. AKX

49 e MeantSEE VERIRE, 7 24
2)9] ¥laE Excel statistic programell €]}
unpaired T-testE A3} a=0.05 TFA] &
o3-e ATk

M. B& A

1. Von frey filament At 2 Fe=
EBEM olxl= g3t
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Table 1. The Values of Percent of Withdrawal Response on the Neuropathic Pain{mechanical

allodynia) in Rats after Electro —Acupunciure.

Group 1 2 3 4 5 6 7

Normal 8.6+340 7.1£3.60 8.6+3.40 5.7£2.02 10.0+3.78 29+1.84 29+1.84
Control 27.146.80 34.3+3.69 329+4.21 286+4.59 30.0+b.77 34.3+2.02 30.0£3.09
EA-BL4A0  33.3+3.09 35.0£521 40.0+4.78 30.0+5.86 356.045.73 35.0+4.63 35.0+3.96
EA-SIO3 35.0+7.07 28.3+6.51 41.7+876 28.3+5.56 33.3+3.90 33.3+5.69 3L.746.06
EA-BL+SI03 30.0£5.35 40.0£3.38 36.7+3.90 30.0£4.14 28.3+2.85 26.7£1.96%  283+2.85

Results are shown as means + SE. % P<0.05, as compared with the corresponding data of control group.
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tHP<0.05)(Table. 1)(Fig. 1).
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% of withdrawal response

Fig. 1. Effects of electro—acupuncture at BL40,
SI03 and BL40+SI03 on the neuropathic pain
(mechanical allodynia) rats.

* P<0.05 as compared with the correspondingdata
of control group.

2) T, BB, BHEKRE ST

$iFIH= 1dAe] Normal®&  86+3.40%,
Control & 27.1#680%, AC-BLAOTS 26t
596%, AC-SI03T 367+309%, AC-BLAO+
SI03#2 36.042.07%% WEhHo] Controlwol Hi
3 7 APTEL Fol e HolA &t

BEA A7 8o met Controlwel H]8)

AC-SI03e]  6dAfell  FelstA iU
(P<0.06)(Table. 2)(Fig. 2).
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Fig. 2. Effects of acupuncture at BL40, SI03
and BL40+SI03 on the neuropathic pain
{mechanical allodynia) rats.

* P<005 as compared with the corresponding
data of control group.

2. Acetone A2 2 futEl EEjE
o xl= &3

1) &, %%, BHERH EHT

BHAA 1Yo Normalv2  21.4+2.61%,
Controli™  50.0+3.09%, EA-BLAOTS 500+

Table 2. The Values of Percent of Withdrawal Response on the Neuropathic Pain(mechanical

allodynia) in Rats after Acupuncture.

Group 1 2 3

4 5 6 7

Normal 8.6+3.40 7.1+3.60 8.6+3.40

Control 21.1+6.80 34.3£3.69 32.9x4.21
AC-BLA0  286+596 32.9+6.44 31.4+595
AC-SI03 36.7+3.09 31.7+1.54 33.3+x1.95

5.7+2.02 10.0£3.78 2.9+1.84 2.9+1.84

28.6£4.59 30.0£5.77 34.3£2.02 30.0+3.09
30.0£5.77 25.7+4.29 32.9+7.14 2712474
36.7+£3.09 30.0+2.39 283t1.64+  33.3+1.95

AC-BL+SI03 35.0+2.07 33.3+1.95 35.0+3.16

36.7+3.90 33.3+3.09 35.0+3.16 31.7+1.54

Results are shown as means + SE. ¥, P<0.05, as compared with the corresponding data of control group.

Table 3. The Values of Percent of Withdrawal Response on the Neuropathic Pain(cold

allodynia) in Rats after Electro—Acupuncture.

Group 1 2 3

4 5 6 7

Normal 214261 1574429  143+2.97
Control 5004309 5004378 457528
EA-BLA0  500+414  450#207  450£2.07
EA-SI03  51.7¢734  50.0+414  483#6.60
EA-BL+SI03 500756  450+316  400+4.14

15.7+4.29 14.3+4.81 14.3+2.97 11.4+2.61
44.35.28 42.9+4.21 486+1.43 47.1£3.60
40.0£2.39 48.3+4.42 43.3+1.95 43.3t1.95
48.3+3.72 50.0+5.86 40.0£3.38«  50.0+756
43.3+1.95 45.0+2.07 40.0£2.39+  41.7+1A4

Results are shown as means * S.E. *, P<0.05, as compared with the corresponding data of control group.
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414%, EA-SI03T& 51.7+7.34%, EA-BLAO+
SI3T2 50.0+7.56%S ko] Controlwel H]
ol 24 AATES RO WEE Holx] Fgith

EpiAA7E Ao weh Controliel] H]s)
EA-SI03T% EA-BLAO+SI030] 64 Aol #2]
A 748 ATHP<0.06)(Table. 3)(Fig. 3).
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SI03 and BL40+SI03 on the

pain(cold allodynia) rats.
* P<0.05 as compared with the corresponding data
of control group.
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Pk 217 el whel Controldell W] 3|
AC-SI03ie]  6dAoll  frefshAl At
(P<0.05)(Table. 4)(Fig. 4).
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Fig. 4. Effects of acupuncture at BL40, SI03
and BL40+SI03 on the neuropathic pain(cold
allodynia) rats.

* P<0.05 as compared with the corresponding data
of control group. with the corresponding data of
control group.
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Table 5. The Values of Density of c-Fos

protein in the PAG of Bran on the
Neuropathic Pain  Rats after  Electro-
Acupuncture.

Group Normal Control (I;:AMBIA ;*:A‘SIO ggA—BUSI
AV=S 165+2.2 30.8+1.8 31.243.9 31.8+4.9 26.0+4.78
E__ 5 9 0 9 *

Results are shown as means * S.E. *, P<0.05, as
compared with the corresponding data of control
group.

Table 4. The Values of Percent of Withdrawal Response on the Neuropathic Pain(cold

allodynia) in Rats after Acupuncture.

Group 1 2 3 4 5 6 7

Normal 21.4£2.61 15.7+£4.29 14.3+2.97 15.7+4.29 14.3+4.81 14.3+2.97 11.4+2.61
Control 50.0+£3.09 50.0£3.78 4574528 4431528 42.9+4.21 48.6£1.43 47.1+3.60
AC-BL40  55.0+7.84 46.7+3.09 50.0+2.39 50.0£4.78 4334195 48.312.85 43.3£3.09
AC-S103 48.3+5.02 45,0+3.16 48.3£2.85 41.7+1.54 46.7£3.09 40.0+£3.09«  45.0+3.16
AC-BL+SI03 60.0+3.38 43.3%1.95 46.74458 46.7£3.09 45.0£2.07 48.3+4.42 41.7£1.54

Results are shown as means * S.E. *, P<0.05, as compared with the corresponding data of control group.
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gt ﬁig E‘;’a‘jr(P<006)(Table 5)(F1g 5, 6).
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Fig. 5. Effects of electro- acupuncture at BL40,
SI03 and BL40+SI03 on the neuropathic pain
rats.

* P<0.05 as compared with the corresponding data
of control group.

(A)

©

(E)

Fig. 6. Representive  microphotographs — of
coronal sections for observation of c-fos
expression in the PAG. As compared with
density of B group, that of The density of E
groups(P<0.01) was decreased A :Normal,
B:Control, = C:EA-BL40, D:EA-SI03, E:
EA-BL40+SI03. (Magnification x200). Arrows
are stained c-Fos protein.

2) &Bevp, %, BPEERE ST
WA X 7F PAG 5919 c-Fos @9 & A
Tof vX= dFS +A4% 27, Normala&

Table 6. The Values of Density of c-Fos
protein in the PAG of Bran on the
Neuropathic Pain Rats after Acupuncture.

AC-BL AC-SI AC-BL+I0
Group Normal Control £ 03 3

+9 156+
SV_S (1):).6_2.2 39.8i1 8 2 4 762 30.8+2.46 355441
Results are shown as means + S.E. x, P<0.05, as
compared with the corresponding data of control
gTOUD

45

40
35
30
25
20
15
10
5
0

Control AC-BL40 AC-S§103 AC-BL40+S/03

Density

Fig. 7. Effects of acupuncture at BL4O SI03
and BL40+SI03 on the neuropathic pain rats. *,
P<0.05 as compared with the corresponding
data of control group.

(A) (B)

© D)

(E)

Fig. 8. Representive  microphotographs ~ of
coronal sections for observation of c-fos
expression in the PAG. As compared with
density of B group, that of The density of D
groups(P<0.01) was decreased A : Normal, B :
Control, C : AC-BL40, D : AC-SIO3, E
AC-BL40+SI03. (Magnification x200). Arrows are
stained c-Fos protein.
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156+2.20, ControliS 39.8+1.89, AC-BLAOT-&
324762, AC-SI03T2 30.8+246, AC-BLAO+
SI3TS 35544415 YERTh

7} o) Wl vlwe A Controliel B]3}e]
AC-BLA0, AC-BL 40+SI030] Z4& stgout
FreolAdo] A=A gkkon, AC-SI3TlA
o8k 7+ 2 B THP<0.05)(Table. 6)(Fig. 7, Q).

4. AchE &siof o|x|= Zof

k=3

1) Zvh, %%, Rk BT

TEIA X 7F PAG 5-91¢] AchE @74 &ol v
A= GEe B3 23, Normali2 285+2.06,
Controli*2 50.8+1.55, EA-BLAOTS 49.0+1.35,
EA-SI03:+2 448+371, EA-BLAO+SIO3T 2
4155325 YET

7} i o] Wst vlae| A Controliol H|s}ed
EA-BLAO, EA-SI372 #AE st oy f94
o] Q1A= A] eFgkon EA-BLAO+SIO3 TN A <]
3t 7tAE HITHP<0.05)(Table. 7)(Fig. 9, 10).

Table 7. The Values of Density of AchE
stained nuclei in the PAG of Brain on the
Neuropathic  Pain  Rats after  Electro—
Acupuncture.

Group Normal Control 4EOA—BL ?I::A_SIO éA"BL‘”SI

AV 1S 285£2.0 50.8+1.5 49.0+1.3 44.8+3.7 41.5¢5.32
E 6 3 5 1 *

Results are shown as means + SE. *, P<0.05, as
compared with the corresponding data of control

group.

A

Normal Control EA-BL40 EA-SI03 EA-BL40+S103

Ax,Density
8 8 & 8

Fig. 9. Effects of electro—acupuncture at BL40
SI03 and BL40+SI03 on the neuropathic pain

rats.
% P<0.05 as compared with the corresponding data

84

of control group.

2) &, BE, BHERE ST

PRI 217} PAG #-91¢] AchE &84 %xe] 1|
A= S 43 23t Normalr2 27.241.88
Controlit2 50.8+1.26, AC-BLAOw 45.0+8.37,
AC-SIO3w<  37.3#465, AC-BLAO+SI03w

46.3+7645 HEHIT

B)

© (D)

(E)

Fig. 10. Representive  microphotographs  of
coronal sections for observation of AchE
expression in the PAG. As compared with
density of B group, that of The density of E
groups (P<0.01) was decreased A:Normal, B:
Control, C:EA-BL40, D:EA-SI03, E:EA-
BL40+SI03. (Magnification x200). Arrows are
stained AchE.

7} o] sl blarelA] Controlitell H]s}ed
AC-BLAO, AC-BL 40+SI037-2 #ZAE 319e
L frejAde] JIAEA] ggken, AC-SI03wellA
e 7S HIATHP<O.05)(Table. 8)(Fig. 11,
12).
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Table 8. The Values of Density of AchE
stained nuclei in the PAG of Brain on the
Neuropathic Pain Rats after Acupuncture.

AC-BLA4 AC-BL+SI0

Group Normal Control 0 AC-SI03 3

AV+SE 272+1.83 50.8+1.26 45.0+8.37 37.3+466+ 46.3+7.64
Results are shown as means * S.E. # P<0.05, as
compared with the corresponding data of control group.
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Flg 11. Effects of acupuncture at BL40, SIO3

and BL40+SI03 on the neuropathic pain rats.
* P<0.05 as compared with the corresponding
data of control group.
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Fig. 12. Representive  microphotographs  of
coronal sections for observation of AchE
expression in the PAG. As compared with
density of B group, that of The density of D
groups (P<0.01) was decreased A:Normal, B:
Control, C:AC-BL40, D:AC-SI03, E: AC-BL40+
SI03. (Magnificationx200). Arrows are stained
AchE.
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