CHEHXIOf8t9|X| HI30H MI4X2 (2013 99) : 69-78
The Acupuncture Vol, 30 No. 4 September 2013 : 69-78

. : PISSN 1229-1137 eISSN 2287-7797
Original Article http://dx.doi.org/10,13045/acupunct.2013023

gu(BL23) A {hzEgEO| U|I| | A Vi I:I6IE|A'| EEEI_EﬂO" III|X| '6'|=

(o] LN | oox O|XdS O|A}S: ()K-'U AI-'*-] 7|§*
IOI_’ I:'iH’ I' I’ IOI-I_’ IOL"LIOE’I:!HO

[Abstract]

The Effects of Eucommiae Cortex Pharmacopuncture Injected at
Sinsu(BL23) on Neuropathic Pain in Rats

Dong Geun Lee, Ook Jae Lee, Ju Hee Lee, Sang Hyun Lee, Jung Hun Lee,
Jeong Cheol Shin and Jae Hong Kim*

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

Objectives : The purpose of this study is to examine whether Eucommiae Cortex pharm-—
acopuncture may affect to the neuropathic pain in a rat model,

Methods : To produce the model of neuropathic pain, under isoflurane 2.5 % anesthesia,
underwent tight ligation by 6.0 silk thread and transection of the tibial and sural nerves,
leaving the common peroneal nerve intact., After neuropathic surgery, the author examined if
the exhibited the behavioral sign of allodynia, The allodynia was assessed by stimulating the
plantar with Dynamic Plantar Aesthesiometer, Three days after the neuropathic surgery,
Eucommiae Cortex pharmacopuncture was injected at Sinst(BlLzs) once every week for 6
weeks, After that, the author examined the withdrawal response of neuropathic rats’ leg by
Dynamic Plantar Aesthesiometer,

And also the author examined Bax, Bcl—2, Bax/Bcl—2 ratio in the spinal cord of neuropathic
rats and the change of WBC, RBC, HGB, HCT count in the blood of neuropathic rats,

Results : 1. The Eucommiae Cortex pharmacopuncture decreased the withdrawal response of
mechanical allodynia that assessed with Dynamic Plantar Aesthesiometer in EC2-BlL; group
as compared with control group.

2. The Eucommiae Cortex pharmacopuncture decreased Bax/Bcl—2 ratio in EC1—BLys, EC2—BLos group.

But The Eucommiae Cortex pharmacopuncture injected at Sinsu{Blz) didn't change Bax, Bcl-2
expression level in the all group.

Key words : 3. The Eucommiae Cortex pharmacopuncture decreased WBC count in EC1-BLxs, EC2-Blys group.

Neuropathic pain; Conclusions : We have noticed that Eucommiae Cortex pharmacopuncture decreased mechanical
Eucommiae Cortex allodynia in the model of neuropathic pain compared with the control group. Bax/Bcl-2 ratio in
pharmacopuncture; spinal cord of that group was also decreased compared with the control group. This study
SinsiBlas) can be used as a basic resource on a study and a treatment of neuropathic pain.
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A174"8 24 55 (neuropathic pain)& B2} =
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%(allodynia), AF¥F2]9] E=(spontaneous pain) 5&
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1. W2
1) S8

=0 oF 180~200 g9 Sprague DawleyAld HAFE
A (AWRE, 24~26 C)UolA 23 AlRE F-E39]
SRS SN 23 A1 Alale] AMSaHE

ATTES TEsAY AFT off d=Folx &2HA
RS AXstg e, SAdsn FEARS Y3

2) oFE Z=A|

St=2At M Bucommiae Cortex) 200 g& FHT
1000 msh A A B B he QaEe]
(Centricon T-42K, Italy)Z 5,000 rpmoj|A] 3027+ ¥4
weste] Aede FHeHh SN rotary evapo-
rator(Buchi, Netheland) 2 452 ZHA|A 100 mlZ Z+
o 5ESon, $EE oS FAAZ|(HATA
ADE =70 TollM T2 A2AA HFHo2 dojxl oY
HO] k2 15,87 golQlth, o5 akslo] A2Agrz 3
A5l om, pH meter(Orion, USA)Z Z+Z} pH 7 At
£ 2Hslo] 2AT & WA Basiglttt Aol AMg-St
=

H
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3
A
=
=
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2. I:IH:IQ

1) Agay 55 fu?

WA E isoflurane 2.5 %2 £¢, &4 ulg & 1344
729 YR ARG F AN F BAL Al
biceps femoris muscle AF0|9] sciatic nerve® Zlof
tibial nerve®} common peroneal nerve % sural nerve
£ ZU% ¥ microforcepo 2 FHEA] 9 GO ZHE
HA)Z] TS, common peroneal nerve= WAL
tibial nerve?} sural nervew &u|7F oA 6.0 silk
thread® A23F & w4 7192 ddsigith, A74E

B9)= kanamycing AZ5} TS Bl

2) = 22|
BT EEO
=29

T2 o TR F ARXE A g2 tiE2
2

(control, n=5), salineE A|&3$t salinew(saline, n=5),
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9.1 pg/kg/ pl F2FAES AA5t FAIFHEC-1, n=5),
45.5 pnglkg/ /Jl T oS HAIS F27HEC-2, n=5)
07 47 2

RN EL ABHIENHES] B i(BLas) ol AlSElA.0H,
AAE F AFTAY FAEHEFAA FEr 15504 A<t
&&3H Astsih

Q-Fﬂ/\]%% insulin syringe(31 G X 8 mm, BD, USA)

£ ol&sto] 15900 134 F 635 U4 BR(BLz) 79
] 20 1% 2}z Agsigict,

4) Dynamic plantar aesthesiometer &%
& T 3YAEE 6527 1579] 13]4 dynamic plantar
aesthesiometer(UGO Basile 37450, Italy)S ©]83}¢q,
Z¥z} o]of| thgt A 3Wk(withdrawal response)S Lo 2
9 cageoll &A 587 R T TSI
Stimulator Z}:"Oﬂ ot o]AF =4 "2 ( gof| AR
] 50 g FE7HA] $ dhnjet Hojo) 2123 uho] H3
HE-8-9] react time(stimulator”7} WHIE| contactdte] o
Al "olA wj7kx]9] A|ZE: second)t, force intensity(2)
A7} stimulatorE T3t <7+ 31 gram)E At

5) Sl ZA}

Ao ofste] A2 FH F F 100 #15 EDTA-bottled]
gLe & IHlE multispecies hematology analyser(950,
Hemavet, USA)o] Z¢]5}¢] WBC, RBC, HGB, HCTS %

st

6) = ZA

H 8L A A7l 4 Coll Bk,
GOT+ GOT/AST —PIII slide(Fujifilm Corporation, Japan)
2, GPT:= GPI/ALT-PII slide(Fuji film Corporation,
Japan)2 Fuji dri—chem clinical chemistry analyzer
(DRI-Chem 4000ie, Fuji film Corporation, Japan)E
o gsto] ZHsteirk

r-(u:
r

7) Total RNA 22| 2! reverse transcription
polymerase chain reaction (RT-PCR)

(D Total RNA ]
Total RNA®] E2]+= spinal cord £49] ZA(20 mg)
< 500 ul TRIZOL reagent(Gibco—BRL, USA)Z #2135}

2N T3l 200 4 2] chloroform(Sigma, USA)
il 132 5 50 £ 5, A4 5
sk R Al G2HEE A Sistel 4 T,
00 rpmo]lA] 55 SoF YA st dalsez o
}Z=alil 500 4 9] isopropanol(Sigma, USA)S A7}
ato] A 24 o)A 55 F<2t HX]gE 3 RNA pelletS 7]
sted 4 C, 14,000 rpmof| A 8E7F ARSI, Y4
EE 2 A7 pelleto] Y& B3H 70 % ethanold} $H
DEPCE Y1 4 T, 7,500 rpmo]A] 587+ Y4lEd &
pellet¥t H7]1 B5FE AAS}AL, F-2 ethanol> A4
587 WIR|A|A AZAT] TRe DEPC—treated watero]] o]
Spectrophotometer(Eppendorf, Germany)o|A] OD260
= ¢1o) RNAY ¢k 9 FEF SIS o] spinal
cord 239] total RNAL AR A|7HA] =70 Co|A] B3}
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(@ RT-PCR

Ba= total RNA 3 ug¥ 25 ul oligo(dT),
DEPC-treated waterE RT premix(Bioneer, Korea)o]
o] Mastercycler gradient(Eppendorf, Germany)S ©|
835t 20 p1 cDNAS st PCR SEFS 9T
template2 ARESFHTE o|u] housekeeping -S-AA}QI
glyceraldehyde—3—phosphate dehydrogenase(GAPDH)
(sense 5'—=ACTCCATCACCATCTTCCAG-3',
antisense primer: 5'-CCTGCTTTCACCACCTCCTTG-3)E
internal control2 ARE3}HT}H Reverse transcription
temperature cycle2 42 °Co|A 1A|7F E<¢F cDNA
synthesis, 94 Co|A] 5 & £ denature 12|l 4 °Co|
A 58 Z9t coolingAl7|= BAE AXTE Bax, bel2,
mGluR5 AR oigt Eie 5] primer:= PCR-
premix kit(Bioneer, Korea)E AMES}HT) Polymerase

primer.:

chain reaction® cDNA 2 ul, sense primer 1 #I,
antisense primer 1 ul, DEPC—treated waterE PCR
premix(Bioneer, Korea)o| Y9It} PCR temperature
cycle2 cDNAQ] ZZ& 95lo] 95 °Co|A] 300z F<t
pre—denaturation, 94 °CollA 40% E<F melting, 55 °C
oA 40% 9 annealing, 72 °CoA 90x S9t
extensiondhe IS 303 ¥HE S=35tar ul|9t cycle]
A 72 °CollA 600% E<t extension BAS AA bax &
AAZZS primer(sense primer: 5'—CATCTTCTTCCA
GATGGTGA-3', antisense primer: 5'-GTTTCATCCAG
GATCGAGCAG-3), bel2 SHARZZS: primer(sense primer:
5'-CGGTTCAGGTACTCAGTCAT-3', antisense primer:
5'—=ACTTTGCACAGATGTCCAGT-3'), mGluR5 G-HA=
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z9 5'—TCCAATCTGCTCCTCC
TACC-3', antisense primer: 5'-CAACGATGAAGAACTCT
GCG-3")E o] &5}9 mastercycler gradient(Eppendorf,
Germany) ol 4] A|85}F3Tt,

o|87| £Z5 bax, bcl2, mGluR52] DNAS
bromide(EtBr, 10 mg/ml)E E3F
oA 0.5x TBE buffer(80 mM Tris—HCL, 80 mM boric
acid, 2 mM EDTA, pH 8 3)2 70 VoA A7] F=A|A &
Z3t $ image station (Kodak, USA)S 0|85} 93}
421, Kodak MI software(Kodak, USA)E o]83}o] &

st

primer(sense primer:

ethidium

3t 1.5 % agarose gelkt

3. SAIXz=|

A AL FAaT B2 K meantSE) = FAIHS
ow, Window& SPSS(version 10,05, SPSS)E o]&3}
o], H|E4A ' £ Mann—Whitney U testE A 3§5}o]
SUE 019 S 1458 BYSHIGL B0 48
TAAR 7o AZE7E p<0.050014 Qn|E Folsigitt

m. Z o

1. Plantar #3[9t22| react time H3}

A T8 FUT HAel it £ oFel ¥
B]9k-3-9] react tlme"ﬂ oAs Y Hlu wE 2,
control -2 1527 100,0%0,00 %, 2527 122,6+21,20 %,
337 128.3424.81 %, 4FA 102141094 %, 5%A
173.7421,46 %, 657 176,3+47,93 %S UERhich

olol| H]5te], EC-22-2 227 66,3%15.47 %(p0.05),
377 54.849.05 % (p<0.05), 435R) 34.847.00 %(p<0. 001),
577 64.9%13,68 %(p<o 05), 62765, 510.02 %(p<0.05)

2 9ZRYRE 6ZAA] BFE 303 ZHAE HrHTable 1,
Fig. 1),
300 4
=-=-&--Control —— 3aline
250 || —k—EC1 ——tc2

200 -

150 -

100 -

withdrawal react time %)

50 -

6 weeks

Fig. 1. Effects of Pharmacopuncuture(Eucommiae
Cortex) at Bl Acupoint on the Withdrawal React

Time in Neuropathic Pain Rats

Control : neuropathic pain induced and no treatment,

Saline : neuropathic pain induced and saline injection,

EC—1 : neuropathic pain induced and 9.1 pg/kg/ul pharm—
acopuncture,

EC—2 : neuropathic pain induced and 455 ug/kg/ul pharm—
acopuncture,

Results are shown as mean=SE,

* 1 p<0.05, ** : p<0.001, as compared with the corresponding

data of control group,

2. Plantar
5t

A 3|HLZ 9] force intensity

kR

o=

73‘4— control 2 135 100, 0+0 00 %, 2—,—11]] 122.0+
20,69 %, 37A 127.5124.97 %, 4ZH) 102,0+10,83 %,

Table 1. Effects of Pharmacopuncuture(Eucommiae Cortex) at Blxs Acupoint on the Withdrawal React

Time in Neuropathic Pain Rats

(%)

Grou Weeks 1 2 3 4 5 6
Control 100.40.00  122.6421.20 1283+24.81 102141094 17372146  176.3147.93
Saline 1004000  141.9447.06 76641533  77.4H1391 202745136 1447458 31
EC—1 1004000  956+24.42 110244284 695+1432 139644045 131.4%4571
EC—2 100.40.00  66.311547  548+9.05% 34.817.00"* 64.9+1368* 655+10,02*

Pharmacopuncture was treated on the rats for 6 weeks,
Results are shown as meanstSE,
* 1 p(0.05, **:
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Table 2. Effects of Pharmacopuncuture(Eucommiae Cortex) at Blos Acupoint on the Withdrawal Force

Intensity in Neuropathic Pain Rats

(%)

Grou Weeks 1 2 4 5 6
Control 100.40.00  122.0420.69 127.5+2427 102.0+10.83 160.0+22.94 169,6+43.80
Saline 100.40.00 130943652 77141508  77.8+13.69 169.842953 1225+34.39
EC—1 1004000  955+23.87 109544167 70041421 138443951  130.3%+44.53
EC—2 1004000  669+1514*  555+893*  359+686*  655%1334*  66.149.80*

Pharmacopuncture was treated on the rats for 6 weeks,
Results are shown as means*SE,
p<0.05, o

527 160,0122.94 %, 65A] 169,6143.80 %= VERNIch

olo] Hste], EC-27-Z 254 66,9+15,14 %(00.05),
3FA 55.518,93 %(0{0,05), 457 35.9+6.86 %(p<0.001),
53 65,5113, 34 %(0{0,05), 657 66.1% 9,80 %(<0.05)
2 2FARE 657AIA] B Folet HAE HGItHTable 2,

Fig, 2),
250
==#==Control == 5aline
- ——EC1 ——EC2
® 200 -
=
w
c
L 150 -
<
g
5
* 100
=
=
&
5
£ 50
z
]

1 2 3 4 5 g weeks

Fig. 2. Effects of pharmacopuncuture(Eucommiae
Cortex) at Blys acupoint on the withdrawal force
intensity in neuropathic pain rats
Control : neuropathic pain induced and no treatment,

Saline : neuropathic pain induced and saline injection,

EC—1 : neuropathic pain induced and 9.1 pg/kg/ul pharm-—
acopuncture,

EC-2 : neuropathic pain induced and 45,5 ug/kg/ul pharm—
acopuncture,

Results are shown as meanzxSE,

* 1 £0.05, ** @ £0.001, as compared with the corresponding
data of control group.

A7 e %%—— ?:5_ Ao gk FZ 2FR]o] bax
F2 vl ZESE A3} controldt
113,2%£3,20(><1,000 OD) salinew2 115,414, 20(><1,000
OD), EC-1+~2 110,1%+2,34(X1,000 OD), EC-247-2
108.121,66(<1,000 OD)-& e QITh

H—

p<0_001 as compared with the corresponding data of control group.

Controlwo] H|st| HE A
o]2] ektHFig. 3).

A fFoE HeE B

caPoH (I 579 bp
Bax [ 498 bp

ns - 1 i

Intensity of Bax level
1000 O
&

Control Saline EC-1 EC-2

Fig. 3. Effects of pharmacopuncture(Eucommiae
Cortex) at Bl acupoint on the intensity of bax

mRNA in neuropathic pain rats

Control : neuropathic pain induced and no treatment,

Saline : neuropathic pain induced and saline injection,

EC—1 : neuropathic pain induced and 9.1 ug/kg/ul pharm—
acopuncture,

EC-2 : neuropathic pain induced and 45,5 ug/kg/ul pharm—
acopuncture,

Results are shown as mean£SE,

4. Bcl-2 W&ol H3}

AR £ES Su
bel-2 A Ao vX= FFE vl TEZ Fi
controlT-2 106,1+2.66(<1,000 OD), salinew-2 1098+
3.14(X1,000 OD), EC—13-2 111,9%3,33(><1,000 OD),
EC—-2%-2 113,0£5,09(<1,000 OD)E R Ich

Controltof H|gte] RE AdFoA 823t H3lE B
o] 2] ASITHFig. 4).

_r.
ol
J::
>
° 2
)
ok

n

W\
18
o
s
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Control Saline
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Intensity of Bel-2 level

o
=]

80

1.24
1.18 ¢
1.12

ééﬂﬁm

Corirol Saline

Bax/Bel-2 ratio

Fig. 4. Effects of pharmacopuncture(Fucommiae
Cortex) at Blss acupoint on the intensity of bcl—2

mRNA in neuropathic pain rats

Control : neuropathic pain induced and no treatment,

Saline : neuropathic pain induced and saline injection,

ECH : neuropathic pain induced and 9.1 pg/kg/ul pharmacopuncture,

EC—2 : neuropathic pain induced and 455 pg/kg/ul pharm—
acopuncture,

Results are shown as meanzSE,

5. Bax/Bcl—2 ratio B3}

AREEY s FUT WA digt £330l
Bax/Bcl-2 ratio H3}o]| m|A|= Gk vl W2t A3},
controli- 1,0720,005, salinew2 1,05%0,056, EC-1
22 0,9840,010, EC-22-2 0,96%0,0392 Lrehigich

Controlto] H|3F] EC-17(0€0.001)3}+ EC-2F
(0£0.05) A 23t A4S BTHFig. 5).

6. WBC, RBC, HGB, HCT H3}of|
Dlxl'— °=|oF

- OO

A 558 IR WAl tiE FEorol

WBC, RBC, HGB, HCTQ] ®iz}o| u|x|= H3ke vl 3
23t 23}, controlwo] H|3}¢] RBC, HGB, HCT+ -2

Fig. 5. Effects of pharmacopuncture(Eucommiae
Cortex) at Blys acupoint on the bax/bcl—2 ratio

in neuropathic pain rats

Control : neuropathic pain induced and no treatment,

Saline : neuropathic pain induced and saline injection,

EC—1 : neuropathic pain induced and 9.1 ug/kg/ul pharmacopuncture,

EC-2 : neuropathic pain induced and 45.5 pg/kg/ul pharm—
acopuncture,

Results are shown as meantSE,

* 1 €0.05, ** 1 1X0.001, as compared with the corresponding

data of control group.

8.9
8.8
8.7 ‘

S 88 e
Q85
&

8.4

83

82

Control saline EC-1 EC-2 Control Saline EC-1 EC-2

WBC (kiul)

S =M w RO N ®

17.0 58

185 57
56

2 155 s
% 150 H ﬁ 1 ot l
- 53 1
4.5 ’_‘ 52 1 ’—JT
1.0 51 !

Control Saline EC-2 Control saline EC-1 EC-2

Fig. 6. Effects of pharmacopuncture(Eucommiae
Cortex) at Bl acupoint on the WBC, RBC, HGB,

HCT in hematology of neuropathic pain rats

Control : neuropathic pain induced and no treatment,

Saline : neuropathic pain induced and saline injection,

ECH : neuropathic pain induced and 9.1 ug/kg/ul pharmacopuncture,

EC-2 : neuropathic pain induced and 45,5 ug/kg/ul pharm—
acopuncture,

Results are shown as mean£SE,

* X0.05, as compared with the corresponding data of control

group.

Table 3. Effects of Pharmacopuncture(Eucommiae Corfex) at Blss Acupoint on the WBC, RBC, HGB,

HCT in Hematology of Neuropathic Pain Rats

Growp Group Control Saline EC1 EC—2
WBC(K/ul) 6.51£0.52 5.910.41 4.710.48* 4,610 22*
RBC(M/ul) 8.51+0.13 8.61+0.19 8.7+0.15 8.7+0.17
HGB(g/dl) 15.4%+0.33 14.81+0.45 16.0£0.35 14,.9%0.22
HCT(%) 55.1+1.04 53,912 31 55.5%1.62 53.2+0.46

Control : neuropathic pain induced and no treatment, Saline : neuropathic pain induced and saline injection,

EC—1 : neuropathic pain induced and 9.1 ug/kg/ul pharmacopuncture,

EC-2 :
Results are shown as meanzxSE,

neuropathic pain induced and 45.5 ug/kg/ul pharmacopuncture,

* 1 p(0.05 as compared with the corresponding data of control group.
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3t H3l7| glley, WBCY 7% controlw©] 6,510, 52
K/ul, salined©] 5.940.41 K/ul, EC-13] 4.7+0.48
K/ul, EC-220] 4,610.22 K/ul& EC-177} EC-29
A Frolgt AE B HTH(p<0.05)(Table 3, Fig. 6).

v, 2 F

$30% 49H L R 24 4ol ol
B A Beistel TS 2Eol 1 BHAS B
& AP o=, TA i S5 (nociceptive pain), FE/3
EZ(inflammatory pain) Y A173W&]4 EZ(neuropathic
pain) 02 FREC, o]t F52 ARl Hi YA A
Ql W =3l glon, 22 A=l tisi = ZiAlol
e} 1 9kgo] thEA Lhepdh?,

gutd oz 24} BO7L AFEHUA 52 AHds] 24
ST AGA 4] Qg B2 &4 BT ARE
o= 70 T A ol A&E| = gt o]2gt 4l
A &4 A IS F52 A F5olzte
o ARHeEY 552 A7A 9 U317 ey 7]
ol el 3l AFEAY AT 5508 AHYE=t),
YL F52 & oo ot ST 224 es
Us = Y3 A=Y f-70f mat ApES(spontan —
eous pain)¥} FEEZS(evoked pain) 22 s 4= 9tk
APEEE A T3 IR 5508 s, idE
& 9] of51e] vlfal A5 ozt §521 o allodynia)
3 g3l A= oJgt B39 S (hyperalgesia) 22
R4 olep,

Apeholut FEolAY AW 559 LA o
Sk ThRE A7} o] FojR| AL Qo AERE 7oL
A7 ob W AR Far gloH, okF 9 H|okE
ogt N &7t QAT TES T FF5AloRe] glo A
2% AEHo] djzoz aFH}Y,

A7 52 Alollile FEEQl Tad o
of 5lal, FEFE X TFHAE EEEeH, A A%
of ofaf theFstar Bl HFe = vehr|o] atael
A2 2o W ojggo| ot

olgigt ofE¥ o AFPE 5 WA 71He
AP gt FERY Baoz AFEA nad" 7
HE B3 A7 LIPATH o|FofR L Ql=H, ol A
TFoll AHE3 Lee et al'”o] HFAAEA DL FH|FA
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