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Expression of NF-xB and TNF-q in spinal dorsal horn in a rat model of neuropathic pain ZHANG
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[ Abstract]) Objective To investigate the expressions of NF-xB and TNF-q in lumbar spinal cord in
a rat model of chronic constrictive injury ( CCI). Methods Seventy-six male SD rats were randomly divided
into 2 groups (n =38 each) ; CCI group receiving chronic constriction injury and sham group receiving sham
operation as control. The mechanical and thermal nociceptive thresholds were assessed with paw withdrawal
latency (PWL) to von Frey filaments and radiant heat at different time points. Five animals were sacrificed
at each time point for real-time polymerase chain reaction (real-time PCR) and another three animals
sacrificed at 7 d post-operation for double-immunofluorescence histochemical staining. Lumbar segments of
spinal cord were removed. The expressions of NF-kB and TNF-a in spinal cord were examined by real-time
PCR and double-immunofluorescence histochemical technique. Results The post-operative thresholds to
mechanical and thermal stimuli decreased obviously. As compared with contralateral side and sham group,
the expressions of NF-kB and TNF-o mRNA increased significantly in ipsilateral spinal dorsal hom. Their
expressions began to increase at 4 d post-operation and peaked at 7 d. Then TNF-a began to decrease while
NF-kB maintained at a high level throughout the experiment. Double-immuncfluorescence histochemical
staining revealed extensive co-localization of NF-«B with TNF-a on ipsilateral side of dorsal
horn. Conclusion The activation of NF-kB and its downstram inflammatory mediators may be involved in
the regulation of neuropathic pain.

[ Key words]  Neuropathic pain; Chronic constrictive injury; NF-kappa B; Tumor Necrosis
Factor-alpha
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BE AR HEHEF (NO, TNF-o,IL-1 %) g%
&2 RATSCHT TR, B A1 5T NF-kBp65 X
XEBH BT UGB CCL BRI SR A
7%, TNF-o & NF-B (SR SERTEENT
WRABAMETF, 25825 BHAHNA
#1Y, ABFFE LA TSR b Ry oA i
PCR(real time-PCR) LA B 5 % e AR Le L B R,
M mRNA FIZE Bk P8 K RIBHE L B H 25 E
HHLG(CCI) KR b ¥ B35 /) NF-kB & TNF-o 3%
KH S, LRV NF-«B {55 # S B RSN
MM &L S RB R IE R,

HHREFHE

L 3R bl KR NF-«B BT R ik (—
H)WEEE CST el , /DRIL KR TNF-a L&
itk (—%1), TRITC FRid M £ 5% 1gC (= H)
FITC 4R FEH/P R 186 ( Z41) 1 H X H Santa
Cruz /A 7], Trizol RNA $£BUAR| &1 8 Invitrogen 2
8], ¥ XiRM & B Fermentas A7),

2. LREHY KA SEREER N SD KR 70
R RE 220 ~280 g, B LUARKFEE B LR EHY H
DR, BV AR F AL (Sham 4) MIFARYH
(CCl4)(n=35), FHFCCIRFj1d.CCIfF 1.4,
7,14 21 #0128 d W& VLA B ARG L5, B
RSN S R RES, S A R EA R AR &
3hE & PCR A B SR € & PCR 4R, B
SRR SD KR 6 KBS 4iFRT, 843 R, F
CCl/E 7 d PR B, BB HE & RIFE KR YD B o

3. A B M B AR iR (CCT) B #R L
B Bennett I Xie™™ 8 B #9015, K B B8 1 5
10% 7K & SR (300 mg/kg) BEBE, B M FAH T,
FREBSMUMNTIIFF SRR St LA, R R LB
W fEBHE A LRI Y 7 mm M, 7B
BT 40 BHlpgitl 4 &, EER 1 mm, IR
W SMER fLE R IR, S5 316 AT W B k204
W REZEEE AENEEERS I U,
2W/AMBFARAANBBELEWET , A TFEH.

4. B B A0 A% B A T 22 : A von Frey #
(3 H Stoelting A 5] ) B4 up-down ¥ HEE 50% 45
B gt B ; B BME-410A #45% %) 8 {3 ( o B )22
REYESXTREAF) T X RERFHRELER
SERBRRHRER .

5. RNA 2B AIsCif & & PCR: BUR AP RAER
EEFE R BAR A, R Trizol — R RAA S

RNA, B EHMEREMAE, BB
RNA 2 pg B ik & & B cDNA, 47 PCR §
¥, RT-PCR5|YH EBETAY TRAFASR,
FHIHNF : NF-xB :5'GTGCAGAAAGAAGACATTGAG
GTG3'( +-#) ,5'AGGCTAGGGTCAGCGTATGG3'( F
#) , 4B H 131 bp; TNFa :5'TGTCTGTGCCTCAGCC
TCTTC3'( k%) ,5'TTTGGGAACTTCTCCTCCTTGT3'
(Fi#%) , 5% 110 bp; GAPDH .5'TGGAGAAACCTG
CCAAGTATGA3'( b 1) ,5'TGGAAGAATGGGAGTTG
CTGT3'(Fi#f) , & BEH 135 bp, ¥ I &RMHH 50 T
2 min , 95 C 10 min,95 C15 s ,60 C1 min , 40 4>
¥, 95 C15 5,60 C1 min,95 C15 5,60 C15 s,
R Ri{E Applied Biosystems 7500 PCR ¥ bi#47, H
THEHIHAE mRNA T E R, B NERE
GAPDH #ik, 45H KM SDS k#4724 i
X E B o

6. FBR IR YE iR Y5LHT 5 & PCR %5
RFARET IR KBKE(FERL), 24% 2 F
FROHEFFEEE, R 14 ~16 BRSHASET
HFEZRF 4 h, GHEA30 %4 CHK, ik
VURETKGEYI R, K ERN 20 um, #Y] F1T455%
PR, L RA MK A 0.5% Triton X-100
YW ,37 CIREEE 30 min, 20.1 mol/L BsER
EhZ IS (PBS) BUEEYI A A 15 % IE# ¥ MLiE
HAW,37 CRAEE 30 min, AE0E,Hin—
FURSW(WE R 1:50) ,4 CTHHE, LA PBS f&E—
FUERAMEXT R, BREMAZHBEBOKEN
1:100),37 CEFM#LEE 2 ho PBS S ik)G, 3
HOREBHET WA,

7. Git%4 07 KA SPSS 13.0 it #iF 47
AT EREL £ £ B, FAEXS R LR RE
BARTH  RE, BRARITHE MRS T
BRARREFTENT,P<0.05 HERF LI

5 =R

1. LA 18370 5879 18 1y A 4k - CCT 41 K AR B
I R O) B 450, B R e, AT, A e
HARH, BEEEHRT (HR) HR, Tl &
BFERAHRHAFRAR, CCIAT1 d HAMH
HEERELEITFEEL(P>0.05), 5 CClHjL
B8, CCIARMIBE R A AR RERFE 1 X
Fa B TR (P <0.05) , RJE 7 d YL R T #
KEIBAR(P <0.01) , RJ5 4 d # 8 F BB BB
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(P <0.01), UGS ZE#KE {HZ 28 d b TR
JKFE(P<0.05); 5 Sham 4 o3, CCI AR AR S5
1 ~28 d UM B FASE B T RE(P <0.05) ; Po4lfg
BB R A SV BRI JE) R B e R RS
FREX(¥HP>0.05),RE 1,

2. MFSEHE & PCR M5 BBl NF-«B )
TNF-a mRNA /K- f9%i57%54k, NF-«xB mRNA ZEIE
BARBRAR T RMAKTRE, HLBHEEH,
PG, KR WA FEA S b NF-«B mRNA S BT
GG 1 d FipEm, EHFRHEE(P>0.05),4 d
BEWAT(P <0.05), HARFH(1.20 £0.16) {F,
7 dikBIE e, R ARRTAY(1.75 £0.20) 48, 5 CCl 4
{0 % Sham A AR L ERH BRI ERX(H
P<0.01),R/528 d A FTRIK, B ERTHE
K, HARBTA(1.15 £0.24) §5 (P <0.05),
TNF-a mRNA A5 FH/E | d FFERIE5R,4 d B
ARFH(2.32 £0.27) 15, F 7 d AR R 4%, HARRTH
(3.38 £0. 41 ) 4%, B/ I T 1%, CCT A ARM 4.7 d
f#) TNF-o mRNA KB EF5 CCl 4 &M & Sham
HAM(P<0.01), WAL,

3. SRR S 5 B 7% NF-«B #l TNF-o B9
FEH#A LA E & PCR B/~ NF-«B fl TNF-o F
CCl 5% 7 REH]E , i CCI 4L Sham ARF
7 d(n=3) KKBALSE, BUM 3 B & , B K ek
2gufs Y% NF-«B il TNF-o TEH 885 AL EN
Fiko CClAARMBE/S AN NF-«B REHH, £
BEXRAAREAREENE, EATR BEMTF
IR, TR—6 KA 85 f M & TR A
R TNF-o MFEEH%E, HE NF-«B E (L FF—
#HH; 7E CC1 A fg Ml & BFARHARM NF-«B #1 TNF-
a REBD  WEZEEREGH#EL(E2),

w#
AR, RITA B CCL FHBARA WK

Wl R MAR B B, FRAT CCIE4d R
U HE41 4 NF-«B FF SR i8N, 7 d K2 H%,
HUERMEITE T AR NF«B Btk ARRE,
RSN RT , NF-«B {5 S5 SE R BOMIE,
S5 LREHARNERE,

25{ 0O CCLEHAM

20+ W CCIEASEM [
| O Sham#fA M

15+ s

10 Frh

NF-xB mRNA 3¢3&

05t
e 1 4 7 14 21 28
AREXRY (d)
O CCHa R M
W CCHE i k
@ Shamif A
b

TNF-a mRNA 81k
=l ad el
cinonoinoune

-1 1 4 7 14 21
REXRM (d)

ZS®

A NF-xB mRNA 7 CCI 41 K [6 B (6] % #) % 35 B. TNF-o
wRNA % CCl A RF K B A RZSRATHEL, P <
0.05,°P<0.01; 5 CCI @M ALk, P <0.01,°P <0.05;
55 Sham A AR M, °P <0.01,'P <0.05

M1 sEdEE PCR AR

NF-«B 5 SR RAETRH L RETHHE
B M2 RERMEEEEL R B REmIFHE
Mo PATEARIEIESK NF-«B {555 @B ML T I
NRERUEABNRESRBRPEEREM. EX
A BHSBWAHRGE NF-«B ERGHEFER
WETLBBIES B SH SRR B A
KRR, BitieAELES NF-«B BEEREER
AT LA 28 0 0 R AR B e B
U0, EARR B, RIMED CCI FEKRRA
AR RS BRI R B B B M, FARAT CCl )5
4 d ROWHBEA L H NF-«B RiXFFth 2 #i#im,7 d
KBRS M 2T P LK BNF-«B

£1 FHRBARG B EEARERE LB (n=5,2 25)

5iH a5 ARii1d ARE1d ARF4d RETd ARiE14d  RE2d  ARF28d
HIBEH(g) CCHARM  26.3:3.2 14.9£2.9%  7.224.1%  56£3.0%  9,713.0% 11.9£3.4%™ 15.612.9%
CCl g  27.923.1 26.7 £3.1 25.7£2.7 22,1225 25.6:3.3 28.6+3.5 26.7x3.8
Sham A RM  26.4£2.7 25.4+4.2%  26.6+3.4 25.012.1 24.7:3.0 28.6%4.3 26.4%2.5
Sham 41{#04 27.93.5 26.8 2.9 28.122.7 25.613.7 27.3:4.2 26.6%2.8 26.823.4
HSER () CCI4IRM  18.5%2.5 10.1£2.4%  6,5:2.4%  7.842.7% 9,53 1% 12,922 5% 16.4£1.0%
CCl&fM  17.8£1.9 16.4 £2.0 15.81.6 16.9 £3.1 18.6+2.5 16.7x1.7 17.922.3
Sham ZARM 18.4£2.5 16.6 £2.5 17.912.6 18.812.0 19.5+1.0 17.2%2.4 19.3%1.2
Sham #H4EM 17.8£1.2 17.221.2 16.9:1.2 17.4£1.2 18.2+1.2 19.221.2 18.1x1.2

I 5ARMAI, P <0.05; 5 Sham AARMATE P <0.05 ;5 CCI A@MALL, P <0.05
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M2 SHEFETHRER NF-«B R TNF-o RS 7 d $MEATHRAEL A RERNR TNF-o 7 CC1 AARMES M fa Py R
5B A F R NF-kB 72 CCLAARMABME A ML C: HRBKIERZH & CCl ARRH Y A PIRIERE; D BERIR
TNF-a 7 Sham ZUAR PN f P A9 23K E L6556 6K NF-kB 7E Sham 41 R RIH 8895 P 0 535 F. B KR “#1E Sham 4
REGHHEE 5 P EI3ERE G RATIR TNF-o 7 CCI A W BEH £ F 80535 H . 4 307K NF-«B 7E CCl 4 M A 475 f
MRk 1 RAR R ZE7 CCLABRAHYT A+ MERE R =100 pm

R Rk, RSN LG T ABE ST AN
NF-xB {558 i@

NF-B 1& £L =2 AL 380 40 a2 e TR AR 42 1 4
HE-F(TNF-o IL6 %) , R BUEA R R R LA BE A
HERGIORBINY . RITLAEM TAECIESBR
MEARREARE T IL6 352 REBHEAR
A" T TNF-o 7E50 8 ¥ B85 6 T B HLIR
HaELEMAERFORAEERA" ., LR
RALBHLABEEHEH KR T™NFa
( recombinant TNF-alpha, 'TNF) 5] 5| #2 §1L 6% t£ i i%
KA, WS TNF-o 105 6295 8 B 30§ 9 2
VIMRTS BT N . AR KIS BIE A
HIMZTTHRAA R TNF-o fRiAHE, B NF-
«B L TR — 40, 87 NF-«B IE R SEET
R RHEE T TNF-a B RERS 5RERFNR
#, TNF-o REERH EAZHEYERNME
ERREARAET, EXHEHLT INF-o ZE9 R4

RRGENAREREFNRIBIK, A HHRER
R HEEMGE, TNF-a & EM, TE06 TH
ZUEHERTEER. BELTREN, SPEAHLHR
e HREE R 415 (DRG) MEHE AL TNF-o
1 TNFR1 %35 8, TNF-a X BB T3 B £k
TNFRI1, A-H #2532 1 b FIAK & B (1 ~ 10 pg/ml)
TNF-o BB T B AS #1 C e AHE B A R AL M
R PN el T s e e
FAKEREEWZTH L TEEARS, A
i 5 E R RN — B RAEAMZ RN E
HHSERGRE, HRRMEEABEEEBNE
TCHBURER R N, A RBENERRRE K
1, TNF-o B2 T i1 DRG I 8H f1 4 BiSH, B
T ASZ SR AR 95 b 285 B B 33, 3038 DRG, K 2 H
B AT INF-o IR AEST B AHBRIPLE S B2
REVERBRE, AP AT TNF-amRNA #2RiE
F 7453 HE,BEERE TR, HT RS H
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HHETH—SHA, THNRER YARE FKE
B, A AR B S ME R R E s F
SIMBIETE A, o TR A R R AR R
RETRES TNFRI MM E/ERE X, BB REN
TNFR1 5§ TNF-o 45 &, 30 lf & 49 TNF-a ¥ 5 &
ﬁ“’lo

ShRAMZHRGIE , K RE B f N NF-«B 7T L
BT HK TNF-a RS 538 2R EHE
EHFE, M TNF-o 5 TNFR1 454, Efi—%
¥ IE NF-«B, 7= IE BB, 3 KBk & fEE 1K
BHEEAS, B NFB EEHSERELT
Wl 4 40 e B 76 2k B 08 B R AR LR o
RHEEMASER, TSR AEBAZHH
A,
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