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Changes of Toll-like receptor 4 and its downstream cytokines in spinal cord of rat model of neuropathic pain
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[ABSTRACT] Objective: To investigate the changes of toll-like receptor 4 expression and its downstream cytokines TNF-q, IL-
18 in the spinal cord in rat chronic constriction injury (CCI) models, and to discuss the potential target for treatment of
neuropathic pain. Methods: Neuropathic pain was produced by CCI of right sciatic nerve as described previously. On the 1%, 3™,
7" and 14" day after surgery. the expression of TLR4 mRNA and protein in L,-L; was assessed by RT-PCR and Western
blotting, respectively; the distribution of TLR4 in the spinal cord was detected by immunofluorescence. The levels of TNF-q,
IL-18 in the spinal cord were detected by ELISA. Thermal and mechanical nociceptive thresholds were assessed with paw
withdrawal latency to radiant heat and von Frey filaments. Rats receive sham operation served as controls. Results: The
mechanical allodynia and thermal hyperalgesia were induced in animals after CCI. The paw withdrawal latency (PWL) and paw
withdrawal threshold (PWT) of right paw were decreased after CCI (P<C0. 05), and the expression of TLR4 mRNA and
protein was significantly increased (P<C0.05); the levels of TNF-a and IL-1f in SF were also significantly increased after CCI
compared with that in the sham control (P <C0. 05). Conclusion: CCl-induced toll-like receptor 4 activation may increase the
expression of cytokines and subsequently decrease pain threshold, indicating that TLLR4 might be a potential target for the
treatment of neuropathic pain.
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TNF-o IL-1.11-6 %, 5 SR E ) B 11 & A, T A 2D
AFFEE S M 40 R T B TNF-o TL-1,11-6 7695
P R R A R e v ke B A L I A X A i TR T 1
G Y T BT R o I R R R IR A, Tanga
LRI = SR [ 15 5 K 2 2 AP AE TLRA 3£
1%L 378 TLRA 71 G i U 798 1] R 44 3 22 AE
FH AR LA i 22 905 B8k O b i AR AT AV AR
Bb, AHIE 57 3 o W %% Ak i 48 45 FL (chronic constric-
tion injury, CCD R A K B #E 15 / TLR4 &k S AT HiE
P IL-18, TNF-o 1284k, LFR T TLR4 41 f P57 38 %
TE P25 955 I v () m] BEAE FH

1 MRFTGE

1.1 EEZMHEXA TLR4 ZwBEHAN Santa
Cruz 22 #] 77 i, K B IL-18, TNF-o ELISA 7 &
b SE A TR A IR | =, BME410C
P AL K BME-403 von Frey £F 4k 4 b [E B 22 R}
2B A W BE 2 TR

1.2 Sk BRASE R HEYE SD KR &
JiitE 200~250 g, W H 3 R R2ESL s b,
40 JURRBEHL 2> K 2 4. BT R4l (n=20) Rl AL &
LA (CCI H . n=20), LHFALEE 12 h, H
HI A S CCT 4 K B BA R B T %2 (40 ml/kg) 11
TE S BRI I, SR Bennett 2557 1 15 R A7 AL B fh 42
GEFLA 2 B A O AL b 28, T 4-0 22 2R A5 A B i 4
(R BRI RS 2 mm &5 30 4 448 AP N 48R i AN B
W il 8 it L AR R O B B S KT R Bl W R S A B
TR S, AR T AR L AN 5 i AR i w28 T AN 5 4L
1.3 #Ja BN E KK Hargreaves 25 (1) Jy ¥k,
AR BRUTE 8 S AR USRS B0 400 JTC 2 S5 100 9 AR 1 1)
(paw withdrawal latency, PWL) 1F 2 #J # , 43 %
T CCIAT 1 d &AARJS 1.3.7.10,14 d W 5E % 41 K
B AR, W R R 0.1 s, BT s i I 2
IS 1 AL Bk A g 2 AN B S0 3 2K, A5 R T 5
5 min, PO K BB, B IR IS TRV A 1 20
s LA A 0 BRURE A7 . B A 005 el — 44 AN I 11 i
B N 573 AE K [F) B TR R R0 AH [7) S 56 45 1 58

L4 AuARdER R ey nE B KRE TH & E)E
WA b, o DL WY IR A ML B B R o6 ik R B N A 5
15 min, fF K B BRGS0 3h 2 AW K s, H —
RABFUEL ) von Frey £F 4 1 4 ¥ KBS B2
JE S AE 2 ARSI FESE 6~8 s, MBS AT I
G N, KRR R ) Y Bk £E B8 JTF von Frey
2T o I 57 R HH B PR (1 406 A Y L A Sk BH PR Y T
GRS ) T 51 B4 2 R AN e A B PR RS, A

“up-and-down” ] 75 %, W & 45 & & N B {5 (paw
withdrawal threshold ,PWT).
1.5 %% % PCRMAE TLR4 KB a)RiE I
Li~Ls B84 U 32 55 4010 B RNA, 78 %4 0
RV bW A E S R R R A RO — & B
¢cDNA, L 5'-TCA TCC AGG AAG GCT TCC AC-
3',5'-GGC GAT ACA ATT CGA CCT GC-3" X35l
Wy, S SE N 52 PCR., 3% U8 M L PCR R N | 445 iR
th 2k o B 3 A0 BREEAT , S 45 o L i A9 1 it 2k
I it o £, B AT 45 o HT
1.6 %EZXKEMZ TLR4 ZaWRE LKW
S T A LM A S 1.3.7.10,14 d BOK B B
T2y AU DRI ) L O U A7 R RE AL 1L E L S Y 200
ml AR HR R K gk A I H S L R 200 ml 1 4%
ZREMHERREC REW L ~L B AN E T
4% 2 T WREWE P E 24 h, 20 % RERERE K, 3 pm 38
Sk U AT TLR4A 2 vu B P14 e % 98 6 4 4, W
GO 20 21 AR U
1.7 Western P i & TLR4 & & 69 &% I
Lo~Ls BOEREALZR 5 5 2% 5 5 05 0 g S 1
AR R 210 9 S TN M O B e e vk A B B &
B N YR E S L BN 1 1000
TR M1 TLR4 2 v B Pk 80, 5 n N sk )
bR Ic ) =40, B AR o0 BT &R 8 40 B 4 L i
A IR 0 6 3 FE AL (ID) L ID i 4 - 34 5 % 4l
(D) X [,
1.8 ELISA 0 Z #4484 1L-18. TNF-o #) £ 1k
L ~L BB SR GAT R E AW E . R
FI X BT A 2 0 ABC-ELISA ¥ £ i, 8 51 ok i IL-
18 TNF-o HH0A 4 T B AR AR b, br vl i RRE f eh i
KB IL-18. TNF-o 5 4045 & L N A9 2 A4k (1 Bt
K IL-1R. TNF-a, & B o 5 52 & W) & e AE iR b, B
et 4 Ak 8 b5 30 (1 Streptavidin 5 24E ¥ 2 45 &,
ANBEEE ) OPD, H B0 5 €5, I £ 10 30 B 18, (0 A
AR 492 nm AW D fH, KB IL-18. TNF-o W E 5
D {E 8 E LG, w2 i b v i 2 SR H AR A oK R
HREALZUH TL-18, TNF-o /KT,
1.9 %itFa® AU r+s LR, H SAS
8. 2 Gt A HEAT 4 Mt L Bl LR 3R AT IE L F A
% (SNK-¢) , P<<0. 05 A Z R HA g% X,

2 &% R

2.1 KRABEG T MEHEMHELLEIE 1.3.7.
10,14 d, A & PWL {8 B&A%, H 8K F B F R4l
(P<<0.05,B 1A); /5 2 PWT {8t &M%, ] BA% T
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BFARM(P<0.05, B 1B, &5 F LR, 454 KR T
I A R 1R B T B LA P £ S R B Y

1 BMEE RAEE(A).
*ﬂbﬂl'liﬁi?lﬁﬂ (B)BIZ L
Fig 1 Thermal hyperalgesia(A)and
mechanical allodynia(B) in CCI rats
* P<C0. 05 vs Sham group; n=20,r+s

2.2 KAHAMAEL TLRA RE T SR
&R PCR AR (KB 2) KW KAV E AL G 1
d.TLR4 mRNA 13k B 12 3 5 (P<<0. 05),3 d B}
RIEREME, A FARAR 3 50 B, it
RE DR AFmadil FatEasivnfaAh
[ FE B /AT ) TLRA BH PR M, 20 A T B B IR
JRA R, 524 RN, Western B 45 B (] 4) 3iF 52
CCI 4l TLR4 #E M M1k (0. 6940. 11, Bl & T
BFARLL0.384+0.05), ZF HAG I #E L (P<
0.05), DL b gh i o, Al B i 8 45 L K R I O A
AT BES TLR4 W miRIEAT K,

2 EEEE PCR M ZEHHRE TLR4 mRNA B3R IA
Fig 2 Real-time quantitative RT-PCR analyses
of TLR4 mRNA expression in spinal cord
* P<C0. 05 ws sham group;n=20,7+s

B3 ®RERANESHEALN TLRY EAKRIL
Fig 3 Immunofluorescence showed
TLR4 in spinal cord of rats
A:CCI group; B:Sham group. Original magnification: X 200

4  Western ED iR 46 i 5 BE4H 4] TLR4 E BRI R
Fig 4 Levels of TLR4 in spinal cord as
determined by Western blotting

2.3 AFAZLILE KAHAHM IL-18. TNF-o K&
A ELISA 4% (K 5) B BFRAEFHA
gl TNF-o 17 /> R IL BB & 453 5 R IA W]
BN AT Geil 2 22 R (P<<0. 05) 5 1L-18 T A4 #f &
i4LJ5 1 d JFURARIE 70 5 W 50 P 4 2 i R
2, W TR (P<<0. 05) .,

B 5 KEREBFWEHL IL-1p(A) . INF-o(B) R T k
Fig 5 Changes of IL-1f(A)and TNF-a(B)
in spinal cord of CCI rats
* P<C0. 05 vs sham group;n=20,r=+s
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P22 95 BRAE A 2 e T A0 T R R AR N
T EUAN O A Bl K B R, 1R T ) RS2 A4 A
ROl T2 A, dor 2 BT B P9 405 55 P T R % A
WYY, TLR4 /& T 245852 4, vl P50 995 J5 i A= )
NSRS 2 NS 3 NS ES 1YW
T JE A A 0 O A T L MRS g I N, g A 2K B
P PRl 2 & 40 b v] W TLRA 1 R IE5, AR/
JB AN M rp oK kN TLR4 BLAT 41 i o 52 1
B DA A A S X I AME Sl CD14
Wovs TLRA4, T3 4L 19 TLR4 M2 A 5 Sk & A
MyD88 ] TLR4 %2 A& 3k 45 &, i i MyD88 4t 4
(death domain) T 5 1L-1 52 & #H 5C M (IL-1 re-
ceptor associated kinase, IRAK) 5 &5, B HIRAK
(0 8 S R AL o DA T SR M 98T A B8 BT T 32 A R K ]
T 6 (TNF-q receptor associated factor 6, TRAF-
6) . 1 J5 o WE IKK ff IkB K& o, B W B i
W S8 IB MK T BE R AL T R AR L AF NE-
kB B A B N A% HOE M IR AR B A i R (o TL-
1.IL-6 . IL-8, IL-12 4§ ) 1 4 Bl 4l ¥ 4» 1 CD8o Al
CD86 HE P8 Y 4% ¢ B 3, e & 3 BUSE Y 7~ B i,
SEIN 986 € B PCR 23 8 8l A 11 /08 5 5t 4l i 42 7o
{EAF4E Ls M2 DIBR 5 TLR4 mRNA R IETF i
Tanga 550 58 K DL, 0 2895 A /N B/ B 5T 48 i
TLR4 w] B85 38 30 i B0 & A ARSI, K
B AR B P 2 L S, DR B H BRGSO i o RN
HUAR A P 5 7 A S B, LA 8 TLR4 mRNA K& &K
F Rk S B W T s, 2T TLR4 78 % 9% M P i)
HLAEH LN AL B s 2 25 HL 5 1) TLR4 RIX 1 B
T RE L A el 2 05 5 S A 4 A R R,
o 2055 R B R 1 R A

TNF-a IL-18,1L-10 I 1L-18 & TLR4 {5 5 il
PR U Y A T, th NF-«B 3% Ak 5 56 47 20 8% 2
JA B AR OCHE DR I A s (BB R A I e, AN D
FUS IR S A L R T A A 2R B O 1 1 4
HAERERBE/EH, TNF-o 0l g3 m-2 (cycloox-
ygenase-2,COX-2) &2 % T PGE, & i, Jf il i 11-
18.1L-6 \TL-8 MY %Ik Js 2 005 B Jn 46 g, n ik PGE,
AR, TNF-o 38 7] 51 R 26K (P W) 5t )L %% 9 11 R
JHC, T 5 I Bk . TL-18 B nT Bl P 4 i S ol
ZE Ky i3RIk U R #E S A A 40T, 5 RO
BEAED T H IL-18 AT TNF-o #F0 / % COX-2 Al
—H MW E A 2(nitric oxide synthase-2,NOS-2) [t
RIE L Ja W o ) T R 28 VA R — S AL B A

S A W AV B TL-18 R TNF-o BH T 1 1T 9
R R R R AT AT S R R DL, A
L8535 K RUF#E 1L-1p.1L-6 ik 38 i, W] & & T
BT AR, X W] M2 505 )5 40 i R 7 oK R Rk
A 0 I 2 IR s I TR R PR A T, AT 15 R i
k4, %1 1L-18. TNF-o 7 T TLR4 {5 5 1
TR R DN TL-18, TNF-a 40 36 1 38 0 ] B 2
HI T TLR4 WL T, 45 Ry i phg g4l &
HTLR4 RIS AL 8 T4l g 7 TL-13. TNF-«
SRR, R BUR I AR AL, BER B, RS
T B PAT AR) BR T 0 BEL BT L # K S B ORE BT 1
ik 2R A 4 WA (k2D TLRA AR 4y b 5 157 14
FL 5 5 3 29 b 2301, 2 8 8 RAE Ik
T R B BT TLR4 A, B8 1w LLRH
W =l /D £ 5 B 40 I N B 2, k2> TL-1R AT TNF-«
SN L DR 1R o W, DT 4 AR 9K . ALK, TLRA A7
SR YR IT A G BEAE R IR N BT R LR AT

B2 AHIE I W 5% A 28 A LK R
HZTLRA & IL-18, TNF-o £k A4, K B #il 48
Po3 Bk 08 77 R I R I, TLR4 R A& B, 1L-18,
TNF-o 7 W8I0, #8718 TLR4 41 i X 115 5 38 3% 76
P2y B PR O ¥R T AR L TLRA A S
TRYT R ER T B PR BT HE A

(B AHEFEE -FEKFERTFES
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