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[Abstract]

Effects of Clematidis Radix Pharmacopuncture Injected at Sinsu(BlLzs) on
Neuropathic Pain in Rats”

Sung Phil Kim', Sun Mi Choi', Jeong Eun Kim', Joo Hee Kim', Kyung Min Shin'
and Jae Hong Kim?

! Acupuncture, Moxibustion & Meridian Research Group, Department of Medical
Research, Korea Institute of Oriental Medicine

2Department of Acupuncture and Moxibustion Medicine, College of Oriental Medicine,
Dongshin University

Objectives : The purpose of this study is to examine if Clematidis Radix(CR) pharmacopuncture
may be effective to the neuropathic pain(mechanical allodynia) in a rat model of neuropathic pain.

Methods : To produce the model of neuropathic, L5 spinal nerve was ligated by 60 silk thread.
After neuropathic surgery, the author examined if the animals exhibited the plantar withdrawal
response of allodynia. The plantar withdrawal response was assessed by dynamic plantar
aesthesiometer three days after the neuropathic surgery, CR pharmacopuncture was injected at
Bl 1time/week for 6 weeks. After that, the author examined the plantar withdrawal response
of rats’ leg by dynamic plantar aesthesiometer, And also the author examined mGIuR5, Bax,
Bcl—-2, Bax/Bcl-2 ratio in spinal cord, and c—Fos, Also the author observed the change of
aspartate aminotransferase(AST), alanine aminotransferase(ALT) count in the blood serum of
neuropathic rats,

Results : 1. The withdrawal response of allodynia decreased in the PT3, PT4 group as compared

with control group.

2. The mGIuR5 increased in the PT1, PT2, PT3, and PT4 group.
3. The Bax and Bax/Bcl—2 ratio decreased in the PT4 group.
4. The c—Fos increased in the PT1 group, and decreased in the PT4 group.
Key words : 5. The changes of AST in blood serum decreased in the every group excluded control group
Neuropathic pain; and the changes of ALT in blood serum isn't shown the signigicant change,
Clematidiis radlix Conclusions : These results are suggested that CR pharmacopuncture at BL23 decreased
pharmacopuncture; mechanical allodynia, can act on anti—apoptotic, neuroprotective effects and liver fuction in
Sinsu (Blog) the model of neuropathic pain,
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A EE(neuropathic pain)< Mitchell’o] 3
Aot A Ee 23 o] &AL o}
W EoR 5t A= glo] WAske A
2= T YOIIA U= ATl Ysto] o
oldE, BHHLRE FF& 4o vt A= ¢
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Srostof| A HiE2 PAANES] SJu]R mEr} Bhe F3t
A] ot Fo= Uehie SAtolH, HiEe] ol M,
IEbR, e, MG 5ol Z3Em AW s
QAT @ 4 Qe

oFFae AWy} RS AP A ey
UFoR ALY HHES, FEAHL 7NES HIY
02 3lug QWL AR 7n|Es IOE sk
SreJEke) X = 71e R YAl 2, 49, 55 AglA
BIE WL e A2 YTA R dho|,

2 Ao A AT 9 BR(BLaw) = AR
AR RHTERE SEIEE, KR B oA dAklA
BRI, SERS A0 R, A Sol 2R, <
FHHFEY | <PGASYNA BR(BLas) = MM S
A&geka 714 = o] ok A= Qe BEl(clema—
tidis radix: CR)< o|ub2|obafu| ol &3t tha Ay et
SRl cote]e] Mt HEES ARS AR P2 i,
TR “EeH THERRE, SEs e S50 U,
I, Wilkin 52 X2k d] Agshes oFEoltf”,

AZAEEA S5l izt 494 A2 = Kim et al'o]
Bapkol] WUAERS, Lee et al'”o] Eapkol Bd4HS, Jung
et al'” o] Zirft - 59 HHHIS, Oh et al'’o] Zrf - 150
B D SIS, Bang et al™ o] Eapkoll HE44HS, Chiang
et 0] e - ABRO] MRS 185Kl BRI B
5ol $UT (0] 55 Pao] folw wIFeL
oz wusgoL WIHGS o8 dTHus
o1 el 23l
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W BRY BREL)) MEESE 14T 5 250
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1. A=

1) 3=

ATl oF 230~250 g2 Sprague Dawley#| 9] 5749
YRS Feds BE A A= 24 £1C, S5
60 £ 5 %) WolM TPAIE(FOH, T=)et =5 T3
SHIHA 15 ol A4 B0l AR = e
AMg3IEoH, A7t Sdol B TPAIEE AHE

A HHsES sk

2) okl ZA

SAl et F&gh oA gt Y A(Clematis
mandshurica Rupr,) 200 g& $%5 1,000 ml1¢} §7 34]
ZF 591 29l Tk YAIE 7| (Centricon T-42K, Italy) 2
5,000 rpmoll4 3027 €4 Rjelo] AHES FoHch
AZNO. rotary evaporator(Buchi, Netheland) 2 $£-8-S
SN 100 ml 2 F3FA0R, 53E oFPale
TAAZT|AEFAZADE 70 TolX 52 HARAIA
B 12,32 ¢& AT, ol 2250 A dz 3
3} pH meter(ORION, USA)Z ZZ} pH 7 Al=E
ZAsto] ofFlor 2ARE & WA HAsilth Alee]

gt

2. WY

1) L5 spinal nerve ligation2& 2t SE

odF
=

Isoflurane 2.5 %%} 0.2 &3HE 714 SZulAtE
A WAE prone position® 2 EI1 14-S2 leveld] Y=
9% spinous processS %919] ZEES AANA 4
LS 2| (rongeur)2 Y& L5 transverse processs R4
APA AASEA Ls HpAlZgo] 2 Ho|=g 3 thy, ¢
Z 15 H$A1AL isolationdt 6-0 silk thread=® Tk

spll Be 5, ke FEe BYstc
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2) = =2

35ut2] 9] WA= Z}Z} L5 spinal nerve 22 35
AR & HAE 1A 92 tZTHCON, n=5), B
(BLzg) F-9J0ll syringe2 I Al A|ek A& (neu—
ropathic pain induced and dry needling(NDL), n=5),
BL239] saline2 393t salinet(SAL), BL23¢| g4
(0,004 pg/g/ 11)= N7 AF-T(PTL, n=5), Bl
of HAFR(0.008 #g/g/ 1)& AT FF2FH(PT2,
n=>5), BLosol| Y1BAR(0.02 pg/g/ 1) A3TE 2R3
T(PT3, n=5), BLysol| HHAR(0.04 pg/g/ #1)= A%
2k oF4H(PT4, n=5)2.& E35I3iH,

A3 sttt FdAleS oF2 insulin syringe
(31G X 8 mm, BD, USA)E ©o|&3t =& T 3UAIEH A
Zslgom 130 ZHzH 1314 & 6315 B TSl 20 1
o] oFlo] AlFE et

4) Dynamic Plantar Aesthesiometer &

$& T 3UAEE 1320 134 Dynamic Plantar Aes—
thesiometer(UGO BASILE 37450 , Italy)E o|-&3}o], Z}
Z} o]o] tfst A3uk-(withdrawal response)S o=
H cageoll &4 587t PYAIR] T SIS

Stimulator A=l 2J3t o] AF 574 W 0 gol A7
Bl 50 g =7t 85 e £9jof A=ste] H A3t
9] react time(stimulator”7} BH[Eo|| contactd}o] THA|
HojZ wj7kx] 9] A|7F second)™}, force intensity(A¥
A7} stimulatorS I8 £719] 3 gram)S IAUh

) 23 2

¢!

=

welE ¥ 24ap] AARE 4 Col waskh
glutamic oxaloacetic transminase(GOT)+= GOT/AST —P
I Slide(Fujifilm Corporation, Japan)Z, glutamic pyruvic
transminase(GPT)+<= GPT/ALT —PIII Slide(Fujifilm Cor—
poration, Japan)2 Fuji Dri—Chem Clinical Chemistry
Analyzer (DRI-Chem 4000ie, Fujifilm Corporation,
Japan)E ©]--5to] S4sI%th

6) Immunohistochemistry

nE Ago] i & HIAE urethane(Sigma, USA)

o2 A7l &, 0.9 % saline 200 mlo] ©]o] phos—
phate buffer2 FH|3t 4 % formalin £ (fixative) 800
nl2 Ae B4 BRI, 20l B e HE 7)
W 22 1A oR 24Azt A & A7) 30 %
sucrose’} 355 phosphate buffered saline(PBS)¢] ¥
o] 4 ToA B2 F2h BTt Thed WS 34 WS
7 ¥ 242 80 ume] A2 B3t

& 22E 2719 0.1 M PBS] 33] A= AlHEIL, 2
% B7] @HOZ 30% blockingdt &, Z+Z} primary
mouse monoclonal c—fos anti—body(1:40, Novocastra,
United Kingdom) & ARSI 12} 3F41= 0.1 M PBS
o 2% E7] A3} 0.1 % sodium acid(Sigma, St Louis,
MO, USA) bufferZ 1008} 3]4}5te] ZH]5}HcH X &3]
2 12 FEA 4 CollA 2417 AEH R 5
A viokstglth 1§ 39 o]} 245 0.1 M PBSE
A| 23t Th2 biotinylated universal Secondary Antibody
(Quick Kit : Vector Laboratories, Burlingame, CA,
USA)E A20lA] 1A7HE3t ¥h-3-A1 7). 0.1M PBSE 3%
A1 HE ohE, B 2212 204 1A7F 52t streptavidin
peroxidase preformed complex(Quick Kit :
Laboratories, Burlingame, CA, USA)o] ©%ith 0.1 M
PBSZE 3W¥ A &3t the AL ZAA|ZA] diaminoben—
zidine(DAB)Z AR5t W A7), 0.1 PBSE S
A FiT,

R2E A& AR ¥ AL gelatine—coated slide]|
1Ak 715 AASHAA cover glassE H& F B3t
Fu| 7 (Nikon, Japan)& 2008 &t)3}¢ central grayoj
A c—Fos®| 3t immunoreactive A7HZE counting

stet

Vector

7) Total ribonucleic acid(RNA) £2| &
reverse transcription polymerase chain
reaction(RT—PCR)

(1) Total RNA £

Total RNAQ] E&]& spinal cord 9|2 Z2](20mg)<
500 #1 TRIZOL reagent(Gibco—BRL, USA)= w23} 3}
3 FA&Hof| 200 #19] chloroform(Sigma, USA)S 715}
o] 156% Fot E50] & EAT T, A=A 5& B
stal ¢ T AZ GRS AASH] Iste] 4 T, 14,000
rpmol| A 5 F2 YRS YHEEE 42 AT
o3} 500 #19] isopropanol(Sigma, USA)S A7}sle] Al
Aol Al 54 E2t HHAIZE 3 RNA pellet2 €71 $15}0]
4 C, 14,000 rpmoA 887 YAlEesla, YRR
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25 pelleto] ¥ EAE 70 % ethanoldt A
diethylpyrocarbonate(DEPC)S @1l 4 C, 7,500 rpmo]
A 527 AAHEE F pelletTt @713l 2F AASKAL, o
2 ethanol A20A 587F WAAA ARAZ the,
DEPC—treated water®]] 4] spectrophotometer(Eppen—
dorf, Germany)©l|A] ODgodt2 o] RNAS = W =5
£ AT} °]E spinal cord?) total RNAE AR A
73] 10 ol Bttt

(2) RT-PCR

24 total RNA 8 #gi} 2.5 ¢l Oligo(dT), DEPC-
treated waterS RT premix(Bioneer, Korea)o] @]
mastercycler gradient(Eppendorf, Germany)E ©]-835
o] 20 1 cytosine deoxyribonucleic acid(cDNA)E 3HA]
st PCR 5ZZ& 913 template® AMESIYCE. ol
housekeeping -3-AAR1 glyceraldehyde— 3—phosphate
dehydrogenase(GAPDH)(sense primer: 5'— ACTCCATCA
CCATCTTCCAG-3', antisense primer: 5'—-CCTGCTTT
CACCACCTCCTTG-3')Z internal control2 ARES}HTH
Reverse transcription temperature cycle-2 42 °Coj|A] 14]
7t 59t cDNA synthesis, 94 Cof|A] 5% E9F denature
33 4 °CollA] 58 9t coolingAl7|= TAE AZch
Bax, Bcl2, mGluR5 S-4A}of thgt A 9] Eo] primers
PCR—premix kit(Bioneer, Korea)S AR5}t Poly—
merase chain reaction<- cDNA 2 #¢1, sense primer 1 ¢
1, antisense primer 1 #1, DEPC—treated waterS PCR
premix(Bioneer, Korea)o| €¢It} PCR temperature
cycle2 cDNAQ] ZZ2 95l 95 °Col|lA 300% &<t
pre—denaturation, 94 °CoJ|A] 40% <t melting, 55 °C
oAl 40% ¢t annealing, 72 °CollA 90% £ ex—
tensiondl= TS 303] HHE S35}kl wER[9} cycled]| A
72 °CollA 600% =2t extension TAS AA Bax §4At
ZZ2 primer(sense primer: 5'-CATCTTCT TCCAGA
TGGTGA-3', antisense primer: 5'—-GTTTCATCCAGGA
TCGAGCAG-3'), Bcl2 HHAZES  primer(sense
primer: '-CGGTTCAGGTACTCAGTCAT-3',
primer: 5'—-ACTTTGCACAGATGTCCAGT-3'), mGluRb
L HAAZZS primer(sense primer: 5'-TCCAATCTGCT
CCTCC TACC—3', antisense primer: 5'—-CAACGATGAA
GAACTCT GCG-3')E o]&3}o] Mastercycler gradient
(Eppendorf, Germany)o|4] Al33}$ict,

o|&4] ZZ5 Bax, Bcl2, mGluR52] DNAE ethidium
bromide(EtBr, 10 mg/ml)E E33t 1.5 % agarose gel©|
A 0.5% tris—borate—EDTA(TBE) buffer(80 mM Tris—

antisense
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HCL, 80 mM boric acid, 2 mM EDTA, pH 8, 3)& 70 V
oA A7l IFA|A T & image station(Kodak,
USA)S o] 83le] 9519 on, Kodak MI Software
(Kodak, USA)2 &3t t),

3. SAIXz]

APAH L Hgfat #5902 mean + SE)2 EA|SIH
o, Window-& SPSS(version 10,05, SPSS)E o|-&3}¢],
|22 Hh 2 Mann—Whitney U testS Alejato] Ag

T 749 BAE oge BEsia A4 *‘@4 SAA

A ol Al=73E p €0.050014 SJu|E FoAstgT).

m. # o}
1. Plantar &3|9t229| react time
tH 3}
A7 S5 3 BRY Bi(BLes) of BEEIIF

AL A8 3 withdrawal react timeo] H|R|= FeS
v TESE A} controlw-2 1524 100,0 £ 0,00 %, 25
R 120.7 + 2134 %, 3774 99.9 + 15.84 %, 477 133.1 +
44,39 %, 55%] 106.4 + 35,20 %, 654 77.7 £ 15,93 %
S eyt

olof wlate], 2R o] PT30| 69.4 + 9.58 %Z, 3F
A PT470] 60,3 £ 10,25 %=, 1] 6540 PT370]
38.5 £ 9,37 %& Ueto] ZH2F frofgt AAE HEthp <
0,05)(Table 1, Fig, 1),

2. Plantar &3|HtS 2] force intensity
tH 3|

A7 TS st (] BR(BLas) ol BEEAIF
% withdrawal force intensity®] "]X&= <%
S H)al B2 A3l control -2 1574 100.0 £ 0.00 %,
9Z7 114.9 + 18.24 %, 32R| 95.2 + 9.07 %, 4%H)
96.3 £ 17.25 %, 55 85.7 £ 19.20 %, 655 81.9 +
14,84 %5 YERHSIH,
olo] HJslo], 2Rl PT30] 71.4 + 8,61 %E, 354
PT47:0] 60,9 £ 10,07 %S, 45#ol| PT3%°] 56,9 £ 6,87
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Table 1. Effects of Pharmacopuncuture(Clematis mandshurica Rupr.) on the WithdrawalReactTime in
Neuropathic Pain Rats(%)

Groﬁeeks 1 2 3 4 5 6

CON 100.0 + 0,00 1207 + 2134 999 + 1584 1331 + 4439 1064 + 3520 77.7 + 15.93
NDL 100.0 + 0,00 127.9 + 2413 1035 £ 870 101.4 £ 1556 945 + 1235 91.3 + 14.05
SAL 100.0 + 0.00 1417 + 3959 1476 + 4123 129.4 + 2235 1089 * 1536 111.3 * 12.96
PT1 1000 + 000 933 +602 840+ 997 784 +2018 803+ 2739 665+ 796
PT2 100.0 £ 0.00 899 + 1354 673 + 11.44 626 + 1624 1428 + 8060 57.2 + 11.43
PT3 1000 £ 0,00 694 +958 702 +2294 551+775 575+755 385+ 937
PT4 100.0 £ 0,00 859+ 919 603 1025 677470 696 +900 631 * 10,67

Pharmacopuncuture was treated on the rats for 6 weeks,
Results are shown as means = SE,
* 1 p { 0.05 as compared with the corresponding data of control group.

250 -
-—#--CON ——NDL —ik—SAL
—<—PTl —%—PT2 —@—FPT3
— 200 -
=
o
£
= 150 -
7]
m
z
= 100 -
=
i
e
= 50 -
z
0 T T T T T 1
1 2 3 4 5 g weeks

Fig. 1. Effects of pharmacopuncuture(Clematis mandshurica Rupr) at Blus
acupoint on the withdrawal react time in neuropathic pain rats induced by

ligation of L5 spinal nerve

Con : neuropathic pain induced and no treatment,

NDL : neuropathic pain induced and dry needling at Blos,

SAL : neuropathic pain induced and saline injection at Blas,

PT1 : neuropathic pain induced and 0,004 ug/g/ul pharmacopuncture at Blos.
PT2 : neuropathic pain induced and 0.008 pg/g/ul pharmacopuncture at Blos,
PT3 : neuropathic pain induced and 0.02 ug/g/ul pharmacopuncture at Blas.
PT4 : neuropathic pain induced and 0,04 ug/g/ul pharmacopuncture at Blos,
Results are shown as mean = SE,

* 1 p { 0.05 as compared with the corresponding data of control group.

i
I
ich
=
J
=
=
*
=
<.
&
()
H
©
8
d
©
w
=
2
Nt

A& AT F L5 417 %29 mGluRs FEHEE vl
12t 8013 s B thp € 0.05)(Table 2)(Fig, 2). st Aal control-S 113,3 + 3,14(X1,000 OD),
NDLZ-Z 114.3 + 2.74(X1,000 OD), SALZ-Z 1183 +
2.68(<1,000 OD), PTIF-S 1226 £ 2,76(><1,000 OD),
3. mGIuR5 5 H3} PT27-2 1252 £ 3,01(X1,000 OD), PT32-< 1255 +
4,36(<1,000 OD), PT47-2 1244 + 4,12(X1,000 OD)&

A7 552 U AR BR(BLs) ol BEELF e A,
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Table 2, Effects of Pharmacopuncuture(Clematis Mandshurica Rupr.) on the withDrawal forCe intensity
in Neuropathic Pain Rats.(%)

Groﬁeeks 1 2 3 4 5 6

CON 100.0 + 0,00 1149 + 1824 952 + 907 963 +1725 857 1920 819 * 14.84
NDL 100.0 + 0,00 1206 + 22.84 1083 + 449 964 + 1511 997 +£838 956 + 10.10
SAL 100.0 + 0.00 1386 + 36,69 1442 + 3844 1287 + 21.86 1085 * 1506 105.0 + 15.36
PT1 100.0 £ 0.00 961 + 340 864 £827 796 +1900 824 +2632 689 £ 7.02
PT2 1000 + 0,00 980 + 1667 733 +£1319 680 * 1653 700 + 11.08 67.6 * 13.09
PT3 1000 £ 000 714 +861 718 +2218 569 +687 593 +668 400 + 898
PT4 100.0 + 0,00 862 + 908 609 + 1007 682+ 467 701+ 894 636 + 1042

Pharmacopuncuture was treated on the rats for 6 weeks,
Results are shown as means = SE,
* 1 p { 0.05 as compared with the corresponding data of control group.

200 -
130 -
160 -
140 -

-—--CON —@—NDL —&—SAL
—<—PTl —3—FT2 —@—FT3

120 -

withdrawal force intensity (%)

1 2 3 4 5 6 weeks

Fig. 2. Effects of pharmacopuncuture(clematis mandshurica Rupr) at Blos
acupoint on the withdrawal force intensity in neuropathic pain rats induced

by ligation of L5 spinal nerve

Con : neuropathic pain induced and no treatment,

NDL : neuropathic pain induced and dry needling at Blos.

SAL : neuropathic pain induced and saline injection at Blos,

PT1 : neuropathic pain induced and 0,004 ug/g/ul pharmacopuncture at Blzs.
PT2 : neuropathic pain induced and 0,008 ug/g/ul pharmacopuncture at Blas,
PT3 : neuropathic pain induced and 0,02 ug/g/ul pharmacopuncture at Blas.
PT4 : neuropathic pain induced and 0,04 ug/g/ul pharmacopuncture at Blps.
Results are shown as mean = SE,

* 1 p {005 as compared with the corresponding data of control group.

Controlo] H|3}e] PTIE, PT2H, PT3%, 181 PT4 AL (A3 & L5 AARA ] Baxltd AT E v|w T2+

oA frofet F7HE UEh St € 0.05)(Fig, 3). gt A3}, controla- 105.3 £ 2,64(1,000 OD), NDLz

2 104.4 * 1,20(X1,000 OD), SALZZ 112.0 + 3,91

(X1,000 OD), PT17-& 105.5 + 3.93(<1,000 OD), PT2

4. Bax & H3| & 1018 £ 541(X1,000 OD), PT3ZE 1025 +

4,49(x1,000 OD), PT47-& 94.2 £ 0.60(<1,000 OD)=
A7 Ed To= FEE A BR(BLes) ol BEAIF 2 el
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Fig. 3. Effects of pharmacopuncuture(Clematis
mandshurica Rupr.) at Bl acupoint on the the
intensity of mGIUR5S mRNA of nerve tissue in
neuropathic pain rats induced by ligation of L5

spinal nerve

Con : neuropathic pain induced and no treatment,

NDL : neuropathic pain induced and dry needling at Blos,

SAL : neuropathic pain induced and saline injection at Blos,

PT1 : neuropathic pain induced and 0.004 pg/g/uwl pharm—
acopuncture at Blos,

PT2 : neuropathic pain induced and 0.008 pg/g/ul pharm—
acopuncture at Blos,

PT3 : neuropathic pain induced and 0.02 pg/g/uWl pharm—
acopuncture at Blos,

PT4 : neuropathic pain induced and 0.04 ug/g/wl pharm—
acopuncture at Blos,

Results are shown as mean = SE,

* 1 p ( 0,05 as compared with the corresponding data of
control group,

Control2e] Hl3}e] PTaol $olat 48 vehfel
THp € 0.05)(Fig, 4).

& AT ¥ 15 A3 24 Bel-2 Ud F=E vl ¥
23k A3}, control 98,9 * 3,52(X1,000 OD), NDL
2 1014 * 4.19(<1,000 OD), SALZE 1027 +
4,56(><1,000 OD), PTIZ-E 104.8 + 3,52(x1,000 OD),
PT27-E 104.3 + 4,24(X1,000 OD), PT37-2 104.3 +
2.74(>X1,000 OD), PT45L2 103,4 + 1,16(x1,000 OD)E
LeERi i

Controlgol H|ste] BE HEFENA Fo3t W3S
Ho) 7] gFQtrhFig. 5).

90

COMN  NDL SAL  PTI PT2 PT3  PT4

Fig. 4. Effects of pharmacopuncuture(Clematis
mandshurica Rupr.) at Blys acupoint on the the
intensity of Bax mRNA of nerve tissue in neuropath—

ic pain rats induced by ligation of L5 spinal nerve

Con : neuropathic pain induced and no treatment,

NDL : neuropathic pain induced and dry needling at Bloa.

SAL : neuropathic pain induced and saline injection at Blas.

PT1 : neuropathic pain induced and 0,004 ug/g/ul pharm—
acopuncture at Blos,

PT2 : neuropathic pain induced and 0,008 ug/g/wl pharm—
acopuncture at Blos.

PT3 : neuropathic pain induced and 0.02 ug/g/ul pharm—
acopuncture at Blos,

PT4 : neuropathic pain induced and 0.04 pg/g/ul pharm—
acopuncture at Blos,

Results are shown as mean = SE,

* 1 p ( 0,05 as compared with the corresponding data of
control group.

GAPDH 579 bp
Bel—2 186 bp

15 r
110

&

100

Intensity of Bel-2 level
(x1000 O D)

CONM  NDL SAL FT1 PT2 FT3 PT4

Fig. 5. Effects of pharmacopuncuture(Clematis
mandshurica Rupr.) at Blos acupoint on the the in—
tensity of Bcl—2 mRNA of nerve tissue in neuropath—

ic pain rats induced by ligation of L5 spinal nerve

Con : neuropathic pain induced and no treatment,

NDL : neuropathic pain induced and dry needling at Blos.

SAL : neuropathic pain induced and saline injection at Blos.

PT1 : neuropathic pain induced and 0,004 pg/g/ul pharm—
acopuncture at Blos.

PT2 : neuropathic pain induced and 0.008 ug/g/ul pharm—
acopuncture at Blos,

PT3 : neuropathic pain induced and 0.02 pg/g/ul pharm-—
acopuncture at Blos,

PT4 : neuropathic pain induced and 0.04 ug/g/ul pharm-—
acopuncture at Blos.

Results are shown as mean * SE,
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6. Bax/Bcl—2 ratio H3}

AR 552 et (Y] BR(BLs) ol BE#LF
AL AHAeF & L5 A1AZ29] Bax/Bcl-2 ratio W3} &
E=E H|w S A3} controliS 1,07 £ 0,063, NDL
21,04 £ 0,053, SAL7-2 1,10 £ 0,086, PT17-21.01 =
0.070, PT22-2 0,98 % 0,091, PT3Z-L 0,99 + 0,068,
PT4+-2 0,91 + 0,0145 YA

Controlso]l B|8}e] PT4oll A fofet s YeEhh Sl
Hp < 0.05)(Fig. 6).

AR TS e HRY BR(BLes) ol BEEALF
AL AX|g & central gray F59] c—Fos Tl H3l A

£ H|w S A3} control# 7.8 £ 3,07 num-—
bers, NDL7-Z 17.8 £ 7,92 numbers, SAL72 6.1 £
1,72 numbers, PT17-2 62,7 * 11,64 numbers, PT23-2
3.0 £ 1,21 numbers, PT37~ 83,1 £ 44,88 numbers,
PT47-& 2.4 + 2,37 numbersS VERJ ST

Controlt] H]&to] PT1oA 3218t $71E(p € 0.05),

1.24
1.18
1.12
1.06

1.00

Bax/Baol-2 ratio

0.94

0.88

CON NDL SAL PT1 PT2 PT3 PT4

Fig. 6. Effects of pharmacopuncuture(Clematis
mandshurica Rupr.) at Bl acupoint on the the
intensity of Bax/Bcl—2 ratio in neuropathic pain

rats induced by ligation of L5 spinal nerve

Con : neuropathic pain induced and no treatment,

NDL : neuropathic pain induced and dry needling at Blos,

SAL : neuropathic pain induced and saline injection at Blos.

PT1 : neuropathic pain induced and 0.004 ug/g/ul pharm—
acopuncture at Blos,

PT2 : neuropathic pain induced and 0.008 ug/g/ul pharm—
acopuncture at Blos,

PT3 : neuropathic pain induced and 0.02 ug/g/ul pharm—
acopuncture at Blos,

PT4 : neuropathic pain induced and 0.04 pg/g/ul pharm—
acopuncture at Blos,

Results are shown as mean = SE,

* 1 p { 005 as compared with the corresponding data of
control group,
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c—Fos protein {number)

CON  NDL  SAL  FTI1 PT2 PT3 PT4

Fig. 7. Effects of pharmacopuncuture(Clematis
mandshurica Rupr.) at Bles acupoint on the c—
Fos protein in the central gray of brain of neuropath—

ic pain rats induced by ligation of L5 spinal nerve

Con : neuropathic pain induced and no treatment,

NDL : neuropathic pain induced and dry needling at Bloa.

SAL : neuropathic pain induced and saline injection at Blos.

PT1 : neuropathic pain induced and 0,004 ug/g/ul pharm-
acopuncture at Blos.

PT2 : neuropathic pain induced and 0,008 ug/g/ul pharm—
acopuncture at Blos,

PT3 : neuropathic pain induced and 0.02 ug/g/ul pharm—
acopuncture at Blos,

PT4 : neuropathic pain induced and 0.04 ug/g/ul pharm—
acopuncture at Blos.

Results are shown as mean * SE,

¥ 1 p (005 * : p ( 0001 as compared with the
corresponding data of control group.

- -
Con NO
- -
SAL PT1
- -
PT2 PT3
PT4 (< 200)

Fig. 8. Representive microphotographs of coronal
sections for observation of c—Fos expression




B ir(Bles) YZMetRI0| 1fle] L5 Spinal Nervel

>
N

ZEE RYE UEYad S8 o[xl= S

PTAZoIA = o3t #aE Uetliitkpe € 0.00) (Fig.
7,8).

0) Ol BRI
lﬂ J&XEPUP A,
5.25 U/1, NDL L% 100.0 £ 12,53
U/l SAL;T_Lf 83_4 + 6,58 U/l, PTI4- 74.8 £ 7.73
U/l, PT22E 79.8 * 5.68 U/l, PT3-L 74.0 + 4.20
U/1, PTAZ-2 69.8 + 5.43 U/1E YTt

Controlz*e]| H|3t] NDL7- A€jet BE A=
Al ot A4S UESItHe € 0.05)(Fig, 9).

H5t FQ] B iR(BLas) o) EEEAIRF
o A A

control#Z 285 £ 2 U/l NDL%_?_-o 30.0 £ 2,92

140

AST (L)
B 583838838

[=1

CON NDL SAL PT1 PT2 PT3 PT4

Fig. 9. Effects of pharmacopuncuture(Clematis
mandshurica Rupr.) at Bl acupoint on the AST
in neuropathic pain rats induced by ligation of
L5 spinal nerve Con : neuropathic pain induced

and no treatment,

NDL : neuropathic pain induced and dry needling at Blos,

SAL : neuropathic pain induced and saline injection at Blps,

PT1 : neuropathic pain induced and 0.004 ug/g/ul pharm—
acopuncture at Blos,

PT2 : neuropathic pain induced and 0.008 ug/g/ul pharm—
acopuncture at Blos,

PT3 : neuropathic pain induced and 0,02 ug/g/ul pharm-
acopuncture at Blos,

PT4 : neuropathic pain induced and 0.04 ug/g/ul pharm—
acopuncture at Blos,

Results are shown as meanzxSE,

* : p ( 0,05 as compared with the corresponding data of
control group.

ALT (U
m
=

CON  NDL SAL PT1 PT2 PT3 PT4

Fig. 10. Effects of pharmacopuncuture(Clematis
mandshurica Rupr) at Bles acupoint on the ALT in
neuropathic pain rats induced by ligation of L5 spinal

nerve

NDL : neuropathic pain induced and dry needling at Blza.

SAL : neuropathic pain induced and saline injection at Blas,

PT1 : neuropathic pain induced and 0,004 ug/g/ul pharm—
acopuncture at Blos,

PT2 : neuropathic pain induced and 0.008 ug/g/ul pharm—
acopuncture at Blos,

PT3 : neuropathic pain induced and 0.02 ug/g/ul pharm—
acopuncture at Blps.

PT4 : neuropathic pain induced and 0.04 ug/g/ul pharm—
acopuncture at Blos,

Results are shown as mean + SE,

U/l, SALZ-2 27.8 £ 3.35 U/l, PTIZ2 25.0 + 1.
U/, PT222 29.0 + 2,61 U/l, PT322 254 + 1
U/1, PT42-2 24.8 + 2,58 U/1E YeRA T}

Control@o] H|5le] RE A LoA S-o5 HalE &
o]Z] ¢FttHFig. 10).
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DB i, Bo) S5 BEBGRCS] Jrol, L MUY, IS, AR,
SRER AIIS] B5-2 RS Jrole} sto] B3] H¢lol uf
2t AE o] ek A HEth

BRBLas) = RARBHS] 2387 frolm iRz
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59 7ol olA ol BRI, BN JbE
%, 1% 5ol S-EElo]” 2 Aol A7gsioct

FH M st dAste] Ay fugt @9,
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HIAEHRE NN A DS X @SR Frsko|oP”. ot
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o] QA ol A F52H8-E sl Aoz Yehtet
ol2fet Mk He Sl A H AT S5] 181 Hhin,
BN, 185 WP g Sl B8 RE Uehy
I A,

BRI mluE] oA u| o]l £37F SAR: R Sk
Ql Sof2|o} Al B AREESHEES] R S A2 A
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saccarides, saponin, lacton, phenols and amino acid
o2 WA o, kb st et
2 JJlRol Z-gsto] ol Y= MRS MRE Hoh #ik=
#BHA| Bte] 1A B2 RS X Edhe Hgo| =
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ole] A= AFWEAY & Edd W A+ F
Chiang et al'99] AW A T& mdo] B{(BLys)o &
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Bt AT, Lee et al’”Q] Fulg|ax) FAGo digt A
ol 2Retste] AZFH S T8 22 AR BER(BL) O]
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H 18k Hiol,

2 Aol AFE ey AA F =22 A A= 9
3t 3]ujH8-9] =4 o] ARG Dynamic Plantar Aesthe—
siometer= A53}HE Von Frey W42 & Von Frey 4]
olgt Von Frey filamentE ©|-&5}o] o]&-5of tfgt A3
B2 (withdrawal response) 2] AF3=E &) 24 4
71wzl AR 55 8 Zdoli thEE= W
Hoz® B Ao ME FHH o2 3L ZIHAIA 714
# o]dEs st A3k
react timeX} force intensityS 24 4= 310] Von Frey
SR HobE SAHOR o Aol st

Dynamic Plantar AesthesiometerS ©]-835}o] E8]&
oz oldFs AN F plantar HINEY react
time®] W3S TR A7 o] HlsA 2577 PT3
0] 69.4 £ 9,58 %=, 3FA| PT47°] 60,3 £ 10.25 %
£, 182 6FAol| PT3o] 38,5 £ 9.37 %E UEFH
ZZy fofst Zras Hon plantar A3HE-9] force
intensity®] WIS AT 2ol HIFiA 2579
PT310] 71,4 £ 8,61 %=, 354 PT4+°] 60,9 £ 10,07 %
£, 4379 PT3Z0] 56.9 * 6.87 %=, 131 63H]|
PT330] 40.0 £ 8,98 %= UElyo] ZZ §ofst 74 s
Bt ol FEEleFo] A7 AR sl S [l
A7) woll H2|5 woAF 02N Juk3o| g B
ol Aog WRAAEY A3t F5= AANE 7
= A

(withdrawal response)2)

Glutamatei= SFABA A 71 g2 L2350 29
o SEA AFAGEAR, ojye AAAY B4 3E
Az Walol FAEE THAA eI} 248

A2 Y= st HI7FE A AlE &4 4ol
714 glutamate F& &2 0|50 2} Hkgo] 7H4,
A &%, 55 Y SFABARE] s 7|4
THH glon, AFHY 559 sERYolN T35
4= 9 FA9] glutamate receptor modulatorZ} HTHE
ol grai e,

Glutamate receptorsofl=

_\'E,
2, oM ofN

iGluRs(ionotropic glutamate
receptors)2} mGluRs(metabotropic glutamate recep—
tors)7} =8 mGluRs= Al mGluRs(mGluR1, 5)%F
glutamatergic terminalo|A2] Al A A 2L 9
3t AARS o] gt Aoa AHA A2 (mGluR2,

3)1} A|37H(mGluR4, 6, 7, 8) mGluRs9] A #o&2 &
HepP?Y, E3] mGluRsE= A .J_Q%‘O]L} nitric oxide 4]
of 3t AARS 9 AARZAGA Q] o] 9o FE
eI 1 7150] dase 7,&35 oz dHA

& AFolA, 2 29 L5 417229 mGluRs Y=

£ Hlal T3 27} controlwtol H|SHY PTIE, PT2E,
PT3%, 183 Pr4T=olA 9% 371 Uetlisich

ol AW TS IS B BR(BLes) ol B
ek AA7F mGluRs T@of Fo3k At QI35 &
T JHp € 0.05)(Fig. 3).

Bcl-2/Bax family= apoptosis 27| ©A19 Z&EA=Z
Al pro—apoptotic protein®] Bax®} anti—apoptotic
protein®] Bel-29] A} A2 apoptosis T4 L4
Ho]tp9 Bel-29} Bax= A2 dimerE o]0, 7H! Bax

7} FE2A 2 heterodimerS WS apoptosiss 7
Al7)3L, Bel-27} 0|9 apoptosis7t AAIE T}, & Bax
2} Bel-2= A2 heterodimerS ©]2 224 w]AgH W&
o] o] o] FARE R, F|Zof| H5= A7 A
Ofgt H4A174 AlazofAf 9] WSk} Al EZAFE T} A E] o] §l
the B 50| glo] & ATol4 23l

2 @70, 7 29 15 A2 Baxlld Y=g v

kA 3’473—__]‘5 A3} controlwof H|S}e] PT4ZolA 28t 7

g Uehiel AZMEY 8BS $UT AR B
(BLzs) of BEEAICFd A2 7F Bax W@ o] Fofet &
W7h = & 4 ik € 0.05)(Fig, 4). °ololA, ZF &
9 L5 A7EZA9] Bel-2 YAYEE Hlw A A}
control#o]| H|gto] HE AFFolA F-2o3 HSHE Hol
A ¥k O (Fig, 5), Bax/Bcl-2 ratio HIIAEE H|a
a3t A3} Controlfto] B|Ele] PT4Zo) A 8-2)3t 744
£ Yelfiol(p € 0.05)(Fig, 6) o|Ae] Auz AFw4
oo U ARY BRBLa Ol BEIFE AX|7}
heterodimerE ©o]F= Bax WIS ZAAFOoZH
Bax/Bcl-2 ratio GA] ZAED XEZ O =2 apoptosis?)
Aol Fo3t BAE Ho| SR ABAE 5o
SAAY Aog AlmEd,
AE A7 Y= Y a5 A5 B oM 271 &
F §-AAHimmediate early gene)?] 3¢l c—Foso] <]

sto] AtEl= c-Fos TAE HAYZRZSIHMHS o]
%OF”] A= AReR Wyo] Ya AME QI
c—Fos W&of| mZ Fos WY YA AEZE 2h= A2 A
:L«] 5ol wet jESShe F97H t27) wiiel S5 4l
BAE ShFA o2 skt o8 Y 4% A 4
A7t A=E 39 A7 G HEE BT A} *]7:‘
&4 A7 EE EOI]ZL Al A%

=2 Z=

- T
2 olgHH, vﬁﬂ"* ATl izt 55 HEE BIsh=t|
LT T35 A=} Fos A g o] vl Ao

= A %1‘439). olel] thate] Min et al'” 5o o5t
AZEE 55 2l AaRY ¥ 7hed e, Hed,

AV, APl Fos T A o) Wdo] Fold A 5
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7Fgto] Tt
ojof & ol 4

W(BLeg) ol NS AA|g
c—Fos Tl W3} A=E vl IS A7, ontrolwto] H|
ato] PTIolA] f-eJdt S7HE(p € 0.05), PT4ol A= &
ofgt ZH4AE Yehfiol(p € 0.00D)(Fig. 7, 8) ATFHO=
PTI A= AW e 580l 7=, PT4tolAle
ARHEA T80l TaE AL BT fXolt, 1yt

2 23} Hllﬁﬂs o 5= o2 HFS Hol= Aol of
UE2 ER(BLes) ol BERIIREH O] S5A13A] &4 <Jgt
73 S50l vlAle gl diste] FF Ad 2 ¢
JAE Boto] HEe] FHsold AoR AlrH
ESE B AFolA gEgilekdo] 7t 715l uiAE ¥
of oiaf Yot $ 3

nase), ALT(alanine transaminase)S

WAYE BEE U AR K
3 central gray H-£2

°>~

A Y AST( aspartate transmi—
ZS45H3iTt, AST,

ALTE gukdo g 7Hbo] &4} A S 3olsh= a4
H AAMORZ ASTE 7h A, 25, Al EAst= &
g Aol 20| £ BF o7 fEHo| £A71 F
7HATh ALTE 7o) diFE EXsle 842 7F &4 Al
F|7} F7Fih

2 AtolA, AR s % alY BR
(BLoa)oll BEENIRFAE A3 & AST, ALT WSH=E
H| W 225 A3l ASTO A= controltol| H|3}e] NDL
< AlQlg BE AT Fofgt A el (o <
0.05)(Fig, 9), BEIFHY F= &S HAoH,
ALTO|A&= controlitol] Hgt] BE AHTSONA oot
HSHE Holz] olglrhFig, 10), o]A L= Hol BR(BLes)
o BEEflIFE AA|ehe Ao| 7+ 7150 F8AA 3
U g Aoz Holn|, ASTo]| thsfiAl= BailerR
o] skof et gEHoR {3t anE UYENSS
o 4= Qle}, olof| disiAE bR EEIIFY Y] aItE
oS 7|diE) & 4 Sla2 F7HEQ 47 2a
ste]et Al E,

oo ANES FTUSMEH Lo A4l Aol gt
A7 e 552 e AR BR(BLes) o BEEIICFY
% PT3, 4t0] B84 o|AF o2 QI3 Plantar F3|9Hs
o] 823t FIE B, mGluR5s LA BE okAF
o] o3t a¥E H¢Ow, Bax, Bcl-2, Bax/Bel-2
ratio?] ®WIollA PT47o] S8t avls HFOo
c—Fos THl Wrg wi3lo]| A PTIZ0] $9J3t 2715, PT4S
o) $19J% 48 MHOT, HAISFRO] ALT, ASTE §
Shof 0 7)ol AR GFL v]AA] G, Vol AST

oA o3t B Hole 2 SR &, BR(BL)
o pElFe] A3 ed e dAIsH, Yot
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anti—apoptosis 2T} A1F R T 2o = HekS m) x|
7t 7)%50| BAF ) ggFo] S-S AAFEFATE

’

V.3 E

BER(BL23) NI = A7} Ls A5A17 2
A2 ol AAA EEo] 9uhE i) plantar B3
uk2-0] H3} mGluR5 ¥ A%, Bax, Bel-29 ¥Hd A
I, Bax/Bcl-2 ratio W3}, c—Fos Tl & A= A4 U

AST, ALT WISjo] n|3|= Sake Bsiel thewt 28 2

22 A5k

= T

1. 283 o]AF o2 23l plantar 339 HIl=
tf 2ol B]EkH, react timeo|A] 25FA| ol PT3H0],
357 PT4to], 133 65Ao] PT3wo] 22 {9
3t ZhAE B ow force intensityo] Ui 25H)
of PT30], 354 PT4zo], 47# 0] PT3Z°], 12
T 63A4e] PT3o] 212} §9IT 4 Rt

2. mGluR59] W& WH3lollA tjzo] Hste] PT1, 2,
3, 42| Sole 2718 Mtk

3. Bax, Bcl-29] ¥& W3l Bax/Bcl-2 ratioo]A] T2
o] H]3k PT472H0] Bax BH3 9] S-9J8t 7HAE ¥
0|31, T3} Bax/Bel-2 ratio?] 523t A4S B}

4, c—Fos T UE W3O A] thxto] H|Ste] PTIHY
A o3t 71, PT4TtollA f-o3 s 24tk

5. AST, ALT H3}o]l A thzof H]sto] NDLw-& A<
o BE Aol $9I8 FA2 Yehiac,
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