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FEEE WLSE A VA S 22 B AL 4 22 1 1t TS 3 1R 453 405 (CCT) K B B RV BE 4 2R Toll #1527 4(TLR4) & TNF-o IL-18 i1
IL-10 RIA M2, BB 120 RRRBENIA 0 4 4 BT R4 (Sham), CCL 41, WHIXBAL(SC), EMEWBITA
(Cur, 100 pg/ K), #. CCI RPN A, RIFH 1. 3. 7. 10 1 14 KN A IFNERE, 55 3. 7 KREUEBCE A
4~ 6 i B(L4~ L6)LL Real-time PCR 5 Western blotting J5 2451 TLR4. HMGB1 mRNA Fl %5 [ 5 (1434, ELISA 7MW 844
BEAH L3 TNF-oon IL-1B M IL-10 F£EZ5 4. 5 Sham ZHAIEL, CCT 20 K BRMUMME I b 5 P b b 2% A (X P < 0.05), [}
HHEA 21 TLR4. HMGBI1 mRNA Fl 8 (A 5 1R8BS 3N (38 P < 0.05), TNF-a. IL-18 5 IL-10 & &t B 2 A = (33
P<0.05); WA HGZET0E  WRREAE TLR4. mITBFEEE D 1(HMGB1), TNF-o flIL-1p 31k, B3 F w4 IL-10
PRI, R S CCT K BURIRAT (P < 0.05). ZZBLFEBIRME W LAV AE Y I TLR4 @R R RAE N 7R EH
O, ] TLRA IR0 B Jl k10T A 22 0 B Y59 [T R s

REEIR  LICE, Toll AR 4, SN, FRLHNBLMEAN

ZRPES Rel4

1 28 995 B % 9 (neuropathic pain, NPP) LAY 5
I i (hyperglesia). fiif5 &% i (allodynia) Fl FH & 1 9%
AL, W AN RIZE . 1 RANZ T (DRG).
B HE DA S o 453405 BT 02, o 48 995 B R A — AN R
F-HIG IR 0, B IR IT TiE s B 7
B, g AR T OKR e, RN D)
HEEHLE H AT AR, Ak, AR DS
AN / PR TTIAE T 3 L KPR & R
GO Z AT 1) S 2 A AE AN 2R AR S AL
e BRI, AR RGN BT R (an
TNF-a, IL-18 5 IL-6 %5)&IEIG N5 2 R v 1)
NS T A RO IR L R 2 S S A
I, IESEIX LG i PR~ I S N 2 30T e B
KR Toll FE5Z24A 4(Toll-like receptor 4, TLR4) /&
— T 5 G 8 P BRI PR 0 00 R B D) I U 2
A&, WL ANEERCA S & S, R E0E NF-xB
SEAE T IR AT S R RO B ) SORE R 1. kAT
Je T IR ST R B, AR pl 4 25 4L K B (chronic
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constrictive injury, CCI)¥H#E + 1] TLR4 %Kik g3
. X RE RS TLRA 75 B 25 B 8 2 o
AREA A AR,

238 F (curcumin) AP, MEIIIRE . P
AR, BN OATHRE s 225 FE e nkiE CCl
KEPITAT A, SR ML A 2, ARrE—
AT . ASIFSCIRLE ok 8 P4 A S TLR4 19 B
FIZEHE 2L, WELIHNT CCI 25 BEME i R 28 K
PEIRAT M 2E A8k, %f TLR4 J TNF-o, IL-1B8 5
IL-10 RIE M52 m, LRI 22 3 25 2 75 ik #0461
TLR4 45 (/) J5 PR 332 1T el o 48 0 B 0,
B7 6 PP o5 B AR (AL B S
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1.1 K1

T T A FE A e PE Sprague-Dawley (SD) A
L, T 250~300 g, HHREAHEK 2= SE B O
fefit. SYERERUEBCE 4~ 6 TTB(L4~ L6).
1.2 EZEiRF

HPi KR TLR4 £ 5 fEPiiA(ab13556), HMGBI
% i B HULAA (ab18256) LA 2 IL-18, IL-10 55 TNF-a
ELISA X7 & H Abcam 237 ; Pk il NF-kB
(p65)PiA(CellSignaling 24 F]); AR I 440 V) Bl b
WAEPR PR TR S A Fl); BilEHE (Sigma
AT TR (A =98.5%, Alexis A l); 10%
IR G TR (P R 2 B 2 — = Be 245 750,
1.3 FEXHINE

BIZ o i &R 4 (s A3 2 F], HIPAS-1000
), EEFRX(ZEE BIO-TEK 4w, EIx800 ),
IS A% o M R 48 (35 1E UVP A F], GOS7500 7iY);
e T HLUK A S T8 & 48 (35 [ BioRad & ); 2390
P HUPE BB (32 B ITC A F]); PE-10 34
([ BD A 7).
14 KRIENEE

10% 7K & 50 300 mg/kg [ 16V 5 bR 19 K B
Jii, %R 1) Bennett 55 7AB#S N 'H N\ Microsnina
SESEHEB(EANKEL 8.5 cm). M3,
BT 3 R G IR AT B B i 1R K AT 2
NS 2%A1Z R 15 wl, MEE 30, FlZ KR
NN B2 IS RS, oIS
RN BB LR, EVEIRAH, FEE AR
FRUER 2 KA CCT A AR A A A 7.
1.5 s aE5aE

T T BRE AR MEPE SD K LB ML 2 O 4
4, R4130 H: T R4l(Sham), CCI4l, %l
XHEZH(SC), FEHRIBIT4(Cur, 100 g K). %
WA AR R, 43 34 CCT s A R T R 41
KA 1 RHFARJG 3 RIT Uik W9 LT Js i S 5 4
Z A A(DMSO)MIZ R F, AEE 10 ul,
FAEFEEE7K DMSO 10 pl ph4F, B2 & 20 ul,
K1, 4R, WELHARKRAGNEARE 1R,
3R TRy 10 Ry 14 RIEJFAT A EELL K CCI
ARJG 3 Ry 7 KI A4 H#E TLR4. HMGBI mRNA
FIEE I RIS ELISA VAR 3 K. 7 KI R
HZUIL-10, IL-1B Al TNF-o F KA.

1.6 CCIRERYHI&

WMANEEE 3R, KRBT 10%K4 %
(300 mg/kg), JBRIEJG R HE4A NI, DIoF Rk
J B NHE, BRIV, T i AR AL
ZET, BB N 4-0 8 HIE I AA AL 4 A,
[P A T mm, 25305 DL /N R VL 1A 4% B2 B 2
NH, REEEEE. NaBHIEFEEFER 2 X,
BEIR 4 JT AL, T AR AR B AL B A & AN AT
g54L.

1.7 EENE

Z [ Obata &0 J7i%, KA M A S0 il
AKX (Ugo basile, Comefio), Ml AL 3] 34 45 I
i {i (paw withdrawal threshold, PWT); K H 4&
S5 FAIIR 1L (BME-410A Y, H[E] e 2 b 24 B A= )
P 2 TR BIE G0 ) I S Aol 5 4 JTC % R 38 (paw
withdrawal latency, PWL).

1.8 ELISA AN KX RAZEL 586 IL-10, IL-1g FA
TNF-a EHBIFRIE

FHEHSRRE G B TAREZMBR PSR, FEA
i 4°C 20 000 g 250> 30 min, U L3 WAF . %
ELISA R & U0 45, BDZIISEARAS A 45 {H.
I ARE SRS A (HZ: B ARHE I ZR, FHARHE bR
TR T2 A RO B R FE S B, RRALARE L 2 3 AL
1.9 B KEE PCR X R AZE & 88 TLR4
1 HMGB1 mRNA ByFRi&

7& NCBI % 45 £ i # #] B-actin. TLR4 Al
HMGBI1 c¢DNA /%1, M H] Perkin- Elmer Applied
Biosystems i it ) PrimerExpress software ¥ 11 51
W, A& Bl TRARAF A, TLR4 iy
Y& 5" GGATGATGCCTCTCTTGCAT 3, Fif
514 4 5" TGATCCATGCATTGGTAGGTAA 3,
P A BCK S 4 127 bps HMGBI1 L 51404
5" AAGCCCTACACCATCTTCCA 3', Fiisl¥h
5 CCTGCTTCACCACCTTCTTG 3'; #7345 J B
Sk 582 bp: B-actin 5144 5 GACGATA-
TCGCTGCGCTG 3', Fiifs|¥4 5" GTACGACC-
AGAGGCATACAGG 3', 7= 348 bp. H{ 100 mg
KEEB A BE44, #% E.ZN.A Total RNA Kit it
B HREUN RNA, 52 5% RNA IR e, It
R4 RNA Hvk 4 B %0 RNA [F5e bt DL
()0 RNA R, 2 M s R & (MBI A /)
Ui B P HEAT W A S ) B, & . cDNA B — 4k,
—20C ffA47. LA () cDNA R HERR, 43 54 1
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B-actin. TLR4 FI HMGBI1. 5 cDNA £f /& 2 17
10 5 BEEERRRE, 4 mIEAT SEIN %t 7 PCR 4771
(25 Pl B R), KPS RNE(SYBR Green) SE I
I PCR f=#) &, 13504k, id cDNA
s FEE R B ) ACT B AR PRI EG A0 9 5 DX 9 4 2k
H.ORNAKZRN: 95C WM S5s, 94C Ak 205,
60CiRK 20, 72 C 4L 20s, AT 45 MG,
FE SO BCEAR R 2, N SPSS13.0 1 B &
FE 8] CT S5 B br HE O 22, SR FH 279867 35 A B
i ds.
1.10  Western blotting £l X 5 §Z % 25 88 TLR4
1 HMGB1 &ZE IR

WA BEZL Y, 4 PBS ¥EVE 3K, MAS
AR A R R R A S, T 4°C,
12 000 g 50> 7 min, /N0 B, F BCA %
HATEAE &, B S0 wg 8 P/ JKIE I\ 4k
FU5 x SDS &ERIMAEGE T, WAL AR .
60 V AUZIR, 120 V /3B fe, HIUK 7 25 40 Jf 1
JT, 60~ 100 mA 1h K¢ 85 (A T - A7 2
PDVF JIii I, 5%[BEA W a2 h f5, IiA—
i, 4CHEH 6~12h; TBST YL 5~10 min x 3
W IMABR I A B FR L) —ht, 4CHE
4~8h; TBST Wt 5~10 min x 3 &. RJ5
Western blotting %¢ YRR AR %6, W T X
e, Wi, EREHAT BT
1L.11 S FESH

By x + s T, PRI BUR 2 S G 56 R
FNFEAR ¢ K150 2 412 1Al R H One-Way
ANOVA J5 245387, 11 SPSS 13.0 G il 8 A 5¢ 1k
GEER L P<0.05 A B X

2 4 R

2.1 BRESTEEEZEN CCI KRBHHIFMm

Sham 20 KBTI A5 PWT A W 22214k
(1), cCt KR TARJE 1 RA G H ALK =
RS ARG R BERAK. REH 3R
P A S O, RS TR R B S
Sham ZHAHEE T F% 50.3%(P < 0.05); CCI K5 7 K,
fink s T ] {1 R AT 50 £ 23 00 R (21.27 = 2.68) g Al
(8.83 = 1.46) s, 5 Sham ZHAH LL 2 5 N B& 56.2%F1
61.7%(¥) P<0.05). 5 CCIMILLE:, Cur HAKRA
J A5 I R IR AR B SN, IR AR 2 B ER A
B CCI K B B M B A
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Fig. 1 Effects of curcumin intrathecal administration
on PWT and PWL in CCI rats
Mechanical allodynia and thermal hyperalgesia were assessed after
curcumin treatment respectively. Student i-test was performed and
significant differences were observed on 1, 3, 7, 10, 14 d between the
Cur group and CCI group. Data are x + s, n=6, *P < 0.05 ys CCI group;
4P <0.05 s Sham goup.m—m: Sham;A—A: CCI; e—e: SC; ¢—e: Cur.

22 BHNESTEEZRM CCI XRPZEEHE IL-10,
IL-18 1 TNF-a EHRIEHI M0

ELISA VA5 45 R (K] 2), Sham 4 #E4
24U IL-10, IL-1B Ml TINF-o R b EERIEL, 5
Sham ZHAHHLAL, CCIARJ5 IL-10. IL-18 A1 TNF-o
HEARIKLYEE T, Car 41008 SAM0H IL-18 A0
TNF-o tE A, 5 CCI A LA 48t 27 & X
(P <0.05). Cur 41 IL-10 & [ [ 3 18 ) 5 = 8
HLIL-10 R A RAAE 7 RIFE TR, 3 R, 7TRHE
B 1) IL-10 (1948 (1R IA S50 R ATAR T 22 St 347
it X (P<0.05). CCI 415 SC 4% H 4 B
LLEE, ZF TG4 (P > 0.05).
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A, A& Sham 4111 4 £5LL 1, 5 Sham 414
® | b, JE AT R (P < 0.05). 55 CCLALH
o b, Cur 41K A %E TLR4 A1 HMGB1 mRNA %%k
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Fig. 2 Effects of curcumin intrathecal administration
on the expression of IL-1f3 (a), TNF-a (b) and
IL-10 (c¢) in lumbar spinal cord of CCI rats
IL-1B8, TNF-a, and IL-10 levels in lumbar spinal cord of rats were
analyzed by ELISA according to the manufacturer's instructions. Data
are x + s, n=6, *P< 0.05 ys CCI and SC group; 2P < 0.05 ys Sham goup.
:Sham; O: CCI; H:SC; @&: Cur.

23 BAEHEEREEZRX CCI KRIZKEHE TLR4
1 HMGB1 mRNA FiXHI$0d

I IAE CCI ARG 3 Ky 7 KB A LL Real-time
PCR J7 V2469 K 3 & TLR4 1 HMGB1 mRNA
RV, G RELWI(E 3), CCI4LA A TLR4
AT HMGB1 mRNA Fik/K P75, 3 RINRIE

KPR FRRAC, RS E 5 (P <0.05).
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Fig. 3 Effects of curcumin intrathecal administration
on the expression of TLR4 (a) and HMGB1 (b) mRNA
in lumbar spinal cord of CCI rats
TLR4 and HMGB1 mRNA expression were analyzed by Real-time PCR.
y axis represents expression folds of target gene compared to B-actin.
Data are x + s, n=6, *P < 0.05 ps CCI and SC group; *P < 0.05 ps Sham

goup. [J: Sham; : CCI; W: SC; &: Cur.

24 BHANESEHEEREN CCI XRIEEREHE TLR4
1 HMGB1 &EHFIEHI M

a3 BIAE CCLARJG 3 K. 7 RI# LL Western
blotting J7 V245 I K 4 # TLR4 1 HMGBI & [
FKIEAKT. R ERIE4), CCI4lKREHE TLR4
FITHMGBI A K g, 3 RN Rk &
ikt IR 2 B IR K4 i 5 Sham 4
FEE, B GBI 0.76 +0.08 ps
0.21 + 0.03, P < 0.05; 0.75 £ 0.09 vs 0.19 £ 0.02,
P<0.05). 5 CCIZiAHLL, Cur 41 K A% TLR4
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A HMGBI1 # AR K B F R, =R AE S0
2R NP <0.05). PLEZERPIR, CCI KRR AR
TTHEE TLR4. HMGBI1 & iAf k.
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Fig. 4 Effects of curcumin intrathecal administration
on the expression of TLR4 (a) and HMGB1 protein
in lumbar spinal cord of CCI rats

(a) Western blotting shows changes in expression levels of TLR4 (80 ku)
and HMGB1 (30 ku) in lumbar spinal cord. (b, ¢) The expression of
TLR4 (b) and HMGBI1 (c) were determined by densitometric
analysis respectively. Data are x + s, n=6, *P < 0.05 ys CCI and SC
group; P < 0.05 vs sham goup. [ : Sham; [: CCL; Bl : SC; &: Cur.

3 it it

AWETLEER, FEANH B Bii ), TLRs#E 18
PEA 2RI BRI o A7 H 2R I, TLR4 10 B2
BRI B2 A, T RAR AR 2 (R0 Js A AR 5 0 1

B, WIRZPE. I A 30 1 SRS LA
15 RIEN . W REN Y KR R g Rk
TLR4, JUILAE/NBmA4n i b K& KA. TLR4 ¥
WA, EEIE Myd88 iR / 5 AE Myd88 # i
WA 5 i FIB AR AR DCIE R I R A, A i 2
WG S B R EZ A, ik, FHKF
TLR4 S oAy Y5 P50 A £ o 4 g B 94 v A FH 1)
WA ZRVEN 1, AP gs R s, CCLR R
AR R (97 i BRI LB () e B R s B, HL
1 TLR4 mRNA MR RIS B e, %
WE AT AP EEIG RS, BRI RS
IOGUFSE: B REH] TLRA WG, FHRIER T &b
Bt o7 LA S A PR 7 )RR, LE AR e
EIMAE, 5 CCIAAMHIE, Cur 41K FEHEL41A
TLR4 [P IE B8 gk /b, HiZ 4 KR PWT Al
PWL [F] I i 3 . X $é7R CCI K fl TLR4 Kk
(1) R AT e A0 R R 2 400 I B P 40 R 0 T A
Ky SR RPN AT 5 A0 I BRI B e A 1 O
F5E

TEASE Y, CCT AR R AT #2245 4L 5 1)
57K, ARG PWT F PWL % & 35 0
WIAL,  14 RIS 5 R H T 70 R I
g M b 28 955 BRI 190 R A 5 LB R A ORI
I, AN M o 8 0 S PRI R 4 e IS TR A
L FH L3 G A T R O AR L AL, A
¥ R ILAE Sham 21 i 4 23 b 3k 4% /D 1) HMGBI
mRNA KHEA I, CCLARJE 3 RINEKIATFIR ] B
B, CCIARJE 7 KAKRAEHEHRIERM &, X2
7~ HMGBI W] §8 2 518V 2RI 4ERE . AL gk
—RIL, BN VEST TLR4 1522 5 & 5 77 AR W)
SRR BN R TR I, BT R R 412 b HMGBI
mRNA K& (AR E, XH#7R ~ii HMGBI (1)
Tk e R LW R W BRI Z —. 1Eh TLR4
(A PN Y i A4 el, HMGBI1 #5115 TLR4 454 )5 Al
DL TLRA {55 3842, BEIMAE i 28 R 1 1R A6
ERs. AW5its, HMGBI 3755 TLR4
A, ok s 0T UG TLR4 AR IHON 5 4ERF &
JE I 28 Sk 5% W i 2 BRI R . B HE — 4B 5t
HMGB1 £ H#2 5 T 12 &M 1) 4 Re K& 3L
BURHLEIEAE FREAR AT

TNF-o 5 IL-18 %2 TLR4 {5 Sl % R4
E R . ARSI, PR CCT R A 4% O
H A2 & BRI, BREA LU 1) TNF-o #1 IL-18
FISHIRHIN, XK )5 1K Le A f A K
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HRIS, ARRIE IR N IBONIRAE 5, AT
RIm W I BOR B ARG TNF-o 1R IE AR 4
WG 3 KIAFNEME, 7 KGC4BERMI, X
FLRI . — 3 PR3 v 3R B TNF- 5 40 2800 221
L is P EEAEH . 1T IL-1B R IAAE CCL R
Jo 7 RN, X5 PWT S5 M PWL 34 £
IR B 4y 7 B P ) A — 2, X R IL-18 AEME
JRELTER O ERE P AR, AWFIESE, il
] TLR4 7F & 2%yl % CCT K Bl PWT i R PWL
Iy, HA SRR RAE - IL-18. TNF-a &
ik, P, BATHEN IL-18. TNF-o £E1HY CCI K
B b A EEAEA . H R — i CCI
KBl NF-kB 3 # IL-1B. TNF-o IR IE R GRES
0 TLR4 — R4 CCL K B ECA fridk— 25 11
WFFCUESE. IL-10 2P R MM 1, B8
JE R A TN FFLLME R IAI &, X AT RE AL
AA AP IS 6 K TA 1) 2 1 40 B AL T 3 Bl AR
FERLHL VR — AR LI, AR5 R
BoR, T EAERK IL-18. TNF-o (I, B3
i CCUREUEREA LT IL-10 SRR, K
LR AR ThRE. R ETHE IL-10 (R
K] e HAM] CCT K B 28 0E Y. 2 5 98 0 o ook
BHLZ —.

Zi BTk, ARBFTUMER T M T 2 R
CCI 1 225 BT AR 2 K B TAT R 27 I A8 4k J
TLR4/NF-kB Fl TNF-o. IL-18. IL-10 & 4L
e, FFTEE RAUESE, LI R A W > CCL K
fil TLR4 SE R AEK 7 IL-18.  TNF-a 1K, I
H5 CCI K BUEAT Il AH— 2, X ol il
TLR4 A4 2 0E DA 1~ [ 2k ] fig 7 H g ph 489
HYERALELZ —.
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Curcumin Alleviates Neuropathic Pain Through Decreasing The
Expressions of Proinflammatory Cytokines Produced
by TLR4 Pathway in The Spinal Cord of Rats”

GU Hong-Feng"?*, LIAO Duan-Fang?, TANG Xiao-Qing®, KUANG Xin*
(" Institute of Cardiovascular Disease, Key Laboratory for Artherosclerology of Hunan Province, University of South China, Hengyang 421001, China;
2 Department of Physiology, Hengyang 421001, China;
3 Division of Stem Cell Regulation and Application, State Key Laboratory of Chinese Medicine
Powder and Medicine Innovation in Hunan (Incubation), Hunan University of Chinese Medicine, Changsha 410208, China;
Y The First Affiliated Hospital of Nanhua University, Hengyang 421001, China)

Abstract In this study, we investigate the efffects of curcumin trathecal injection on pain threshold and the
expressions of TLR4, TNF-q, IL-1B and IL-10 in the spinal cord of rats with chronic constrictive injury (CCI). 120
males Sprague-Dawley (SD) rats fitted with intrathecal catheters were randomly divided into four groups: sham
group (Sham), CCI group (CCI), solvent control group (SC), and curcumin treated group (Cur, 100 pg/d).
Neuropathic pain was produced by CCI of right sciatic nerve as described previously. On the 1st, 3rd, 7th, 10th,
and 14th day after surgery, 100 pg curcumin dissolved in DMSO 10 wl was administered intrathecally once daily,
and then pain threshold was measured. The expressions of TLR4, HMGB1 mRNA, and protein in lumbar spinal
cord 4~ 6(L4~ L6) were assessed by RT-PCR and Western blotting, respectively. The levels of TNF-q, IL-1 and
IL-10 in the spinal cord were detected by ELISA. We found that the paw withdrawl threshold (PWT) and paw
withdrawl latency (PWL) were significantly decreased after CCI (P < 0.05), and the expressions of TLR4, HMGBI1
mRNA and protein were significantly increased (P < 0.05); the levels of TNF-« and IL-1B in the spinal cord were
also significantly increased after CCI compared with those in the sham goup (P < 0.05). Curcumin markedly
attenuated CCI- induced mechanical allodynia and thermal hyperalgesia through inhibiting the activation of TLR4
pathway and production of inflammatory cytokines. These results demonstrated that curcumin alleviated

neuropathic pain may be by decreasing the expression inflammatory cytokines produced by TLR4 pathway.
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