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Curcumin Attenuates Chronic Constriction Nerve Injury-Induced
Neuropathic Pain in Rats
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ABSTRACT : Nerve injury can lead to neuropathic pain, which is often resistant to current analgesics and interventional
therapeutic methods. Extracellular signal-regulated kinase (ERK) plays important role in the induction of neuropathic pain.
We explored the antinociceptive effect of curcumin and its effect on ERK in the spinal cord in the neuropathic pain model of
rats induced by chronic constriction injury (CCI) of the sciatic nerve. In injured rats, mechanical allodynia, which is one of
characteristics of neuropathic pain developed and the activation of ERK in spinal cord significantly increased compared
with control group. However, administration of curcumin (50 mg/kg/day p.o) for 7 days started from one day before the
injury prevented the development of mechanical allodynia and increase of ERK phosphorylation. These results indicate that
curcumin can be a new therapeutic agent in the treatment of neuropathic pain.
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738 (EH; Curcuma longa L)Y A73boll &3P Qw7
YR ol Afolrofx[Fo A AufE = YA ERA
(Choi, 2004), HAREA 2} rtstA| 2 A87Fsdr Ab=olth
(Han et al., 2006). 3teF (Ao 2w A< 718ke A4

o] MEElal EATEE FTY F52 AASK: £330
g9ttty 39Tt (Cho er al, 2006). 743e] FARL

=
O

curcumin, demethoxycurcumin, bisdemethoxycurcumin

AN A ET ar-turmerone, curlone, o-turmerone,

B-turmerone, bisacumol, zingberene 5 T HARAHAFOE
UFo1Rt} (An et al, 2006; Choi, 2004). okl g3= A

curcuminoid

MRS, &3] 2 AEAA Y d%ﬂ g, Ay, 8
SR A7Fs}, ditel, deEdniol, g5, daAE SolH o]
H3ot ofg] &Fe] FAHEL curcummcﬂ Aoz A ATt
(Sharma et al, 2005; He et al, 1998). |83l 2k z-g-o
curcumin®] 7F2 7323l gdEzke adakA Rl 2 8
At Zg, 22 ekkgol o8l viEhat ol H
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A2l
(MAPKs),

c-myc3}  mitogen-activated protein  kinases
xanthine dehydrogenase, 1@
inducible nitric oxide & SATFOEZN o|Fo{ZIt}; (Lin,
2007; Menon and Sudheer, 2007; An et al, 2006). <&
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7= AZHE a9lo] "} (Bowsher, 1993). o]# 8 Wx]4de)
AT EES AE3V| A3l A D (Wilson er
al., 1999), A4E5HA E2S EHlske AEE ol¥ske W
H (Linder ef al., 1996) T AAEI Jov}; 3] oA
A& b A Xgdl| &85kl ojefgo] Ut
A7 AAHFTE TF59 TA7EL "I BEA
UAA] &t} MAPKse M EEFoY #3 Al 28-S sk
242 434 Uom extracellular signal-regulated kinase
(ERK), a c-Jun N-terminal kinase (JNK), Z#| 3L stress-
activated protein kinase (SAPK) &2 X3Hstt: (Rosen et
al, 1994). FZ, &2 I A 93 MAPKs Rae
AR B0 WA ARG Fae oBe AnT e

- o
T e

A -

# )t} (Obata and Noguchi, 2004; Aley et al, 2001). &
I AP ANAFM XL} ofxF AFMETF AH2 (synapse)E ©]
Fo] TFXY0| o|FoXH AAHSAY T5 WA A T
A 732 (central sensitization)e] €ojv= FQ3F Aottt
(Balasubramanyan et al, 2006). 53] MAPKs &4 % ERK
= AgollM TR A FFolu A7E S e TRt
=0} g 73-F <1338} (phospolyation of ERK, p-ERK)% o]
ZA3l=rt F7Rety B "t (Obata and Noguchi, 2004;
Aley et al, 2001). 3F e AF AALE AZ (chronic
constriction injury, CCD)glq Fh= A73¥S5A) 2dlo|x ERKe)
SA37Y FosiAl S/l R REM (Song e al, 2005),
£3] AAHSA 52 532 von Frey filamentsol] &3t 7]
AF oldE T Holx ERKS S E= IS Ao
AZY Aok gAY} (Tseng er al., 2007).
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and Xie (1988) <]t uwlyol| miz} A% fiEFE W &
E3ly ORE sl s FF AAE =320 F F
= J%L% 4-0 chromic gut® 2 1mm 7FHOZ 4H =<51A
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3. Chemicals |

Curcumin< Sigma (St. Louis, USA), protease inhibitor
cocktail®- Roche (Mannheim, Germany), protein assay kit
Bio-Rad (Hercules, USA), p-ERK 1x} &A= Santa Cruz
biotechnology (California, USA), 22|32 ESL (eletronic system
level) &2 Amersham Biosciences (Buckinghamshire,

England)25-8] 22} 7+9f ARE-SHIT

4. Curcumin §0
Curcuming- 4217344 = 4 1954

(50 mg/ke/day) AT o] ik,

TE 5 797 i

5. XlEijl_}ZX'l

von Frey filamentsE ©}-8-3}q 71A|3 o}d%2 SRS
w ol e 8.00011 133'6‘}9&4. vigto] ZX (metal
mesh floor)2 2 & 553 felEolA ¥ F R dul

O
O

> 19l 3% olE 71AA

g3 = % 1,3,5, 7

o AAH A %‘—01 3l %
Az ZPstRor & A 19
97+ 2 Hsr,

6. Western blot

Fo & 7R FFHE ketamin (20 mghkg LP)OZE w3
st} AFo] & HAIFI 8.F A 413 SHE FE3)
Atk Z+zre] FH<S4E protease inhibitor cocktail®] ‘%}7 1 lysis
buffer 20mM Trns-HCl pH 8.0, 150 mM NaCl, 1mM
EDTA, 2mM NaVO; 0.5mM DTT, 10% Glycerol, 1%
Nonidet P-40)o] o] 4TColA 2087 |4 E= (12,000
pm)ate] AT Alzole] A2 e}, Aole] th)
A-S protein assay kits ARESl] &S B4 3 & 7+ AE
o] ehE 50 g 557F 100C2] gel loading buffer (0.5M
Tris-HCl, glycerol, 10% SDS, 0.5% bromophenol blue)=
%12 % 10% SDS-polyacrylamide gelsE &3l 3A)7F &<t
60 VE 719% AlA Folzl @A o (band)E polyviny-
lidene fluoride 2Fo.2 SWKAIZTE 204 g A7 &<
TBST (tris-buffered saline tween-20) £ (50 mM Tris pH
7.4, 10mM NaCh3} blocking & (3-5% non-fat dried
milk in tris buffered saline)Z ¥R 2+ %3 blocking &
NS w¥E T 4Co]]}\1 p-ERK 1;<} QS ARSI e
TBST%C’”_E I o] WL 22} A (goat anti-rabbit IgG)
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Fig. 1. The structure of curcumin.
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1. Curcumin?| Zl=sg3}

ANHAAZE s e B FoA 2F & 19FH von
Frey filamentsol] T3t SX|7} diztol] v|ste Zhazsh= 717
2 olAES HFHOH curcuming F9HA] && CCIEolA
= ol&To] & F 747 AEHUT (p<0.05). L
= A 1978 curcuming F¢ FolM= & F 399 5
Holl CCEH vl FA)7F F7Fskith (p<0.05). Z# 4L
& F 7dd= & vlarste] {egk xpo|7F UA] gdTh
(Fig. 2). & 74|14 o|&F9 A& Addz=z Qlsle 4217
WA 50 FEEHISE ¢ 5 Ae™ (Ro and Chang,
2005) A7+ F9E curcumin ©]2i$t 71A|AH o]&Fe] WA

< JASA.

T

2. Curcumin®| ERKEMISH AHIG

ANAAZ £ I 749 curcuming FH A & CCIF
oM= HpoA ERKE] A7} tiztol] visl o8 =
7HE T (P <0.05). ZZ3Y curcuming FH3F oA oY

Z7 Hlsl] F-o]3t 2jojE HolA] ¢t} (Fig. 3). ERK:=
o] A=l &g 7|, &5 Foll HAske AAAES] TR
A (plasticity)*| o] €443} Tt (Martin et al, 1997; Sweatt,
2001). HZ A7) &8} carrageenan®l &% @502 <1sk
%% (Ji et al, 2002), W3 (visceral) 5% (Galan er al.,
2003), 22]aL AABSAge) o)t MAHAESTA TF (Tseng et
al., 200714 ERK= ZollM B43he o] A|$2{Q) o|dF

o} B2 Ti$ Fad Ju iz el Yk B
8] HZolAe] ERKS] BASHE WHES A A5l $7)

185

0T W Sham O CCI S Cur

c

5 40 1

[+

g

¢ /]

& 30

L

E %
: !

Pre-CClI 1 3 5 7
Dayaﬁer CClI

Fig. 2. Mechanical allodynia after chronic nerve ligation (CCl) of
sciatic nerve. The data are presented as mean = SE.

* p < 0.05 vs control. ¥ p < 0.05 CClI vs Curcumin.
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Fig. 3. The expression of p-ERK in spinal cord after chronic nerve
ligation (CC) of sciatic nerve. The data are presented as
mean + SE.

* p < 0.05 vs control.



| () =
Axfz - 2y - JYE

2oz Q% A&EE F5A Y #od3) (Song er dl,
2005). Von Frey filaments®ll ¢|3F 71414 ojdE 8|31
ERK®] Z3AE AMg3le] ERKS A3 Agto gy =
Fa7ge g AaNA FFol ZAEM (Obata and
Noguchi, 2004), =417 A2-E- s|#] 3 EF oA o|dEx
ERK®] 8437} FAlof| 7HAaE o] o]dE3) 7he AAHEA
TSN WS IS 7S HoFE (Tseng ef dl,
2007), & AFNME CCIo= 7IA1E ola%e] A}
ERK®] 2438l #a=t). 28y curcumin® ERKS] 24
& oA dtia deA 1w (Lin, 2007) AT T8 o
X ERK® @/d3sle} o]dF9] wHS A= AL &
T AT 2P AT B cfostt cyclic AMP
responsive element binding protein (CREB) 59 S/l =
Hheb=H (Song et al, 2005) curcumin ©]& 3t c-fost}
CREBS] @¥AZIIE AA|3to] (Lin, 2007) £=9)4)| 2489
Y= " AoE2L AEY o olo] thet Ayt &
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8] AlHt Al HgeollA ERKS 84317 tiztel] v
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ol2{%t A3 curcumin®] 71E9] oHAU WS il R
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