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AR ARMEW W FKF FSFE WK MBA O TAEF
(5 E)] B WS ETEE R AL B b 208 P R 30 M 5305 ( CCT) e BURA B8 18 88 B 8 B 4% Pl F--kappa B

(NF-«kB) \N-HI 5 D-RA&Z 21 2B W5 (NR2B) AR R A SCHE 1 [ (PAP 1) RBMEm, Ak HEI
104 H 180 ~220 g Mt SD KEL, 2% Bennett 1 Xie 14771525 FL A BUZE M A B4t ST CCT ARLAY, R REAILEL
FREST R AFEYT A, A 52 K, 2 AREBFE CCIARJE 24 h T H AL Z5GIT ., IRITAS TREH
16 35 wl 2% FIZR A 10 pl FLEEE B, WSS wl, A K ZE 0.5 ml, T2 B 2 gh HLE 0 1785041 5 X
TBAEAT 0.5 ml A HEK FIZREMYEAEZE B IRGWHATEE . 20 FARM1d RG22 .4.7.14 F121d
A%k ) 5, 0 5 44 2 R R A S S B (L ( MWT) 1 R [ 48 v R 30T ( PWL) L SR F AR FE R B (454 8 R, B
L, B, 5300 2R B SER 8t R A BEE IV (n =4) AR H BRED S (n = 4) KB H8 NF-«B NR2B 11 PAP |
MR FEAEARIT 7 d BRGS0 7 VR I 2 20K R (AL 55 4 ) ¥4 NF-xB \NR2B HI PAP T
M RN IR 2 e Rk, R OX ARG 2.4.7.14 T 21 K MWT {E[ (21.48 £1.09) |
(15.99 +0.98) . (8.84 £0.82) . (11.30 +0.62) F1(14.21 £0.91) g |43 HIAELAL N ARG 1 d B[ (26.31 £1.26) g ]
R, TGS T 20 I 8] 5559 MWT B[ (23.56 £1.03) . (19.08 £0.96) .(14. 11 £0.80) . (16.21 +0.66) Fl
(18.33 £0.75) g | #49%5 A s8] 5 %ot B 2H W BN (P < 0.05) ; QXA ARG 55 2.4 .7 .14 A1 21 K PWL {H
[(15.30 £0.77) . (11.46 £0.62) .(6.70 £0.74) . (8.85 +0.69) A (11.22 +0.71)s ] ZF MEHMNARH 1 d I
[ (18.25+0.80)s] B & T W, i34 77 4 % 17 A () 0 99 PWL L[ (15.66 £0.65) ,(12.67 £0.57) .(9.48 =
0.47) ,(10.43 £0.49) F1(13. 08 £0. 84) s ] 5 [FI A [] s % FRZAAH LL, BRAR S5 565 2 KA 22 F G2 8 X
(P>0.05) 40, # A I (P <0.01) ; @X BYL AR Ji5 B NF-xB NR2B 1 PAP I YRR848 AR F I 2T
(P <0.05) ,JRYT I HH#E NF-«B F1 NR2B Feih 55 [W] ] [A] 6 BEZHL B @ BN (P < 0.05) , T A 4 PAP T %Kik
DR (P <0.05) s DARJGEE 7 K IAIFH KA EE NF-«B il NR2B (BG4 B (10D) B A A1 T4 8

(P <0.01),1iH PAP [ fi 10D {E 0 B & & X IR4L (P <0.01) , &g

CCI A U i 0ty 7™ A 4 g

5% NF-xB NR2B 1 PAP [ fYZ835F 56, UG BTG Y7 23t CCI R VIR B8 1 B0nT AE J2 38 o T 185 g

NF-«BFI NR2B DA K [ PAP 1 AOZRIASCELAY
[&gia) RiE,; MERBrAEm,; M

FH 25 B Y99 (neuropathic pain, NPP) A8 B 57 8 & 4K
PRIRGE 3R 8 R PRI SO 78 RS RS AP EBRRIE ) F R
PSRRI R ARSI, R 560, o I S 4% . A F 5 i el @
Ak ph 28 18 VR H 38 ME 4543 ( chronic constriction injury, CCI) R B
SR FHRCRRIE 3 PG YT, DU 5 HAILM 45 2 B3 1 {8 ( mechanical
withdrawal threshold, MWT) #1 f5 JI\ [|] 4 AR ( paw withdrawal
latency , PWL) , WRZR BB FE X CCT A B e 1 B )52 i) 5 3 i
S E i 3R A W 4% I VL (real-time quantitative polymerase chain
reaction, qPCR) .2 H 5 EJ 7 2% ( western blotting, WB) J 1 € 2H
AUkt 7k WECR B HEA% K+ -kappa B(Nuclear factor-
kappa B,NF-«kB) \N-H3& D-RA R ZAK 2B 3 ( N-methyl-D-
aspartic acid receptor 2B, NR2B) FFERE KA | ( Pancreati-
tis associated protein 1 , PAP 1) W 2238, i B E 5 E
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NF-kB NR2B 1 PAP [ AY3R545L7E NPP iR T HIVEA, B 7E
PR P A R BRI S A B A AL

M5 %

— LRI KAl

T IEHHEYE Sprague-Dawley (SD) KE (14 B E [T K819
Sty ) 104 HOfRE 180 ~220 g, 4 8 ~ 10 JH, &%
Bennett A1 Xie ! ) 5 245 FL K BRUZE 0 A8 - # 28  #E 57, CCT B,
T RENLEC 7 2 o IR RGP 4, R 52 L

2 R ERIILE CCL ARG 24 h BEAT AR 253497 . RITHL
T RS (RS2 32438 ) 35wl 2% 2 R 10 wl Ak
B, FESW S wl, A F K 2 0.5 ml, T AR B A& 45307
HEATEHE ST ERLLALZA T 0. 5 ml AR B ER K F 2R R4 A= 2
B, R AT

— MWT 1 PWL il 2

S FARR L d(RAT) ARJF 2.4.7.14 F121 d B, 408
HRBIME MWT 1 PWL, % 7HF% 5 (up-and-down ) B2 fiih
BB (Von Frey £F4E22) MIE MWT, £ 2 4 .6.8.10,
15 F126 g B S1 ] Von Frey 274k 22 3805 1B, MR IR T 514
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(D) IHERR MWT

MWT = (10[%sXT+K1) /10000 (1)

Hodr X, AR R 1Bk R IR0 SR R L
3 JSEAR A M) B (log ) AHERIRIFE A T35, Ak 3 =0. 186,

FH BME-410 78 808 H 3 A0 2 PWL, H K BE FIKHh
3 mm EIEIEHL A HLIEIEAE T, R B Ia , P AR S
(50 W,20 V) & H 5 mm HEBERRGT KRS, B FRRIE M
FREH T s 2 B S R I3 i ) BT >y PWIL, ¥ 25 B S5 i)
L 30 s, DA AL 2 0, i K id ol 30 s,

= 86 NF-«B Il NR2B & PAP [ FEikAyillE

1. qPCR il .2 2H oK BT 52 56 T S0 B ) o 300 2 i 1o /5 2%
4 HWrskabst I L, BB TF AR AT IMA R AN E S,
JIA 1 ml Trizol HEATZR {3 FHALZ RNA $2HUR ) &4 55 B
S mRNA, WA E B mRNA KBS, (55 —4% cDNA & A%
TR & A cDNA B, DL )5 1) ¢ DNA B4 T qPCR J
W, iz R B {E ( eycle threshold, Ct) 43 #1548 NF-«B NR2B
FIPAP 1 fUAAXT A, qPCR BI#FS IR 1 iR,

&1 1YY
2 519575 P RN
NF-kB
LUWESIY 5'-TCACCAAAGACCCACCTCACC-3’ 244 bp
TSI 5'-CGCACCGCATTCAAGTCATAGT-3
NR2B
LWEBIY 5'-CACCTGGAATGGCATGATCG-3' 246 bp
TSI 5'-TCAGCCACCGCAGAAACAAT-3’
PAP 1
L5149 5'- GGAGGAGCAGAAAGATGATGAGAG-3' 197 bp
TR 5'- CTGAAACAGGGCATAGCAGTAGG-3'
B-actin
LRI 5'-GCAGATGTGGATCAGCAAGCAG-3’ 112 bp
TUWeRIY  5'-TGTCAAAGAAAGGGTGTAAAACGC-3’

2. WB A :2 ZH IR BT 5 50 A0 A ] e 00 7 e 1 i % J
4 HUT Sk AbBE L, PR ZH 40T 40 0 8 22 i b 2 3K, o B
PR PR . 020 0 S RS, LA 40 pg S TESR
PR B8 I H UK ( sodium dodecyl sulfate-polyacrylamide gel e-
lectrophoresis, SDS-PAGE) B VKA RS, 2 )5 e BN B B A AR
Z i (polyvinylidene fluoride , PVDF) I I, FH 5% 5 24 W5} 4]
2h, 754 CHAMT PR E LA (1:1000) , YEMR 5 T 26 F &
B S ALY EARIC ) B (1:10 000) I E 1 h, 5
FE L ECL Ak~ AR & % . Quantity One BRF50H75k
EE

3. B AUE  CCIARTRS 7 K 2 AR R4 A

10% 7K A SR 300 mg/ kg I 68 SRR A , BT BMOT [ = , FF
i, RO, 2 Th B K R, B AT O B E VA AR K
HEMNAOE A A A B KBTS R 1k, PR 4% Z R
1% 400 ml, B L, B8, ] 4% 2 58 W[ 72 48 h, A 5 A3 B
TR R, AR 4 um, RAEE Zymed 27 SPEF &, &R
Anti-NF-«kB \NR2B il PAP 1 i, 45 1:200 Fiksfa , #ud i 45 F
e b2 e 6, R Image pro plus 6. 0 EUZ S AT #144
PRAFF I (integral optical density , 10D ) {H 2k 7R 0 58 20
UYL R SSFREE

EINS g =2 8L

fdiFH SPSS 16. 0 WRGEIH AR HEAT GE 112 43 AT Ab 3, 25 41 4K
PELA (& 25) FoR ., ALY HCBCR B 2207 225011 LSD % 41
5] LR PSR AR Y ¢ K35, P <0.05UNHESFAHH T2

s B

— SR MWT I PWL 7354k,

EARTIAR G, XM B RSG5 2 RIF R MWT K&
PWL N, ARG 7 R FBEEEAM, ERGH 14 RAIA THAL
K-, GHMNARATILES, 22 R A ST #E L (P<0.01), 55X
FREAMILE  BRIAITAAR TGS 2 KRR PWL ZR LRI E X
(P>0.05) 41, HAAR G £ i 8] 25 09 MWT Al PWL 358 8 & T
FHBL (P <0.05) . HEWFE 2,

S KEAE NF-«B NR2B Fll PAP [ Fik7281k

1. qPCR kil . qPCR #5199 # 2k Cu{EAE 9 ~ 22, K
I 30, S RERAT ;I i 2R B e A B0 156 B B 1) e
PR, qPCR G55 MERITT &, & 1 iR,

RIGH 4.7.14 121 K, X A K H 88 NF-kB J& NR2B
mRNA FIEBARTH BN (P <0.05) , TIEYTF 4L BENF-«B
J NR2B mRNA 3 3% 45 AH Ry ) 8] i %) 18 41 8 38 ek /b (P <
0.05), RJF%2.4 17 K, XA A EHE PAP I mRNA Rik
BHNARFTEEWIN(P<0.05) , MIGIFHARIGE 7,14 Fl 21
REPEHE PAP T mRNA 283K HEH iy i B) s XoF HE 2 558 35 184
(P<0.05), #EL#E3,

2. WB K . X A ARG 4 7 14 F121 K, EHE NF-xB Fl
NR2B & (35 41 N AR BT B 2 801 (P < 0.05) , T 16 J7 415 46
NF-«BF1 NR2B 25 [ F 3R 7EAH I A [A] s B0 FR4H 18 20820 (P <
0.05) ;X HRZAARJGEE 4 F17 K AEHE PAP | EARBHRANAR
AN (P <0.01) ;3T ARG 2 .4.7 14 F1 21 RIH
8 PAP 1 2K [ 3% 35 B0 ) HECZL [R] 1) ] o5 2 25 38 (P < 0.01) .
W4,

R2 2 HKREAE RS E A MWT K PWL L8 (n=8,% £5)

20 531 AT Y NEL VPN RIEH4 K Y NECNIPN RIGH 14 K RIFH 21 K
X IR 2
MWT(g) 26.31 +1.26 21.48 +1.09* 15.99 +0.98" 8.84 +£0.82° 11.30 +0. 62° 14.21 £0.91°
PWL(s) 18.25 +0. 80 15.30 +0.77* 11.46 +0.62° 6.70 +0. 74" 8.85 +0.69° 11.22 +0.0.71*
JRIT A
MWT(g) 25.95 +1.63 23.56 +1.03" 19.08 +0. 96" 14.11 +0. 80° 16.21 £0.66° 18.33 +0.75°
PWL(s) 17.76 £0.75 15.66 £0.65 12.67 £0.57¢ 9.48 +0.47° 10.43 £0.49° 13.08 +0. 84°

SN ARG, P <0. 01 ; 5 %] BE 20 [A] I [a] 5 HL 8, PP < 0. 05,°P <0.01
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1400 2200 - T r O 200
S B0 HHEHHHE 2 2000 HHHES R R ; £ L
o 1200 - - 1800 f HHH B 1%y
= 1100 T - L 2 o’ 160
21000 Vi ocen 35 1600HHHE TGS = ol
& 900 =TT i MOOTT RN Y B ooliTH
§ gg - yapgiil '-'Ei' 1200 F-EPS o "\ 3 2 100
v i 11111 1000---._.*.:
7 60 LT £ sool TS = - ® S0
g I & e HECTT E 60
g 300 = 400 L : : g 40pHHHIH
& 200 T 2r 200 e & 20 e
EET ANENEN] T W o 1 e = 5 o T 1 T
-10; | 1] | 1 £ 200 1 T T 1 11T ﬁ_1;_.,:,LI.|1I.1 I INENENEE NN 1 1 Il
0 4 8 12 16 20 24 28 32 36 40 52 56 60 64 68 72 76 80 84 88 92 100 £ 52 56 60 64 68 72 76 B0 B84 88 92 96 100
i 2R (IR ED pei3 i Es e R CC)
B 1 gPCR ¥4 h £ e i ih 22 S fridorm 1A
R3 2 HKRERFEINE S AESE NF-xB F1 NR2B }2 PAP | mRNA ik (n=4,% +s)
20 51 P Nil} FNEE VPN RIGH 4 X RIGHT R RIGH 14 K RIGH 21 K
X HE 21
NF-kB 0.98 +0.12 1.34 £0.15 1.61 £0.15* 5.26 +0.47* 2.58 +0.39" 2.50 +0.21*
NR2B 1.02+£0.25 0.96 +0.15 4.16 £0.47* 6.41 +0.74" 4.70 £0.36" 2.57 +0. 16"
PAP [ 0.99 +0.14 2.97 +0.50" 3.70 0. 66" 6.88 +0.39" 1.30 £0.35 1.21+0.17
IRITA
NF-xkB 0.99 0. 11 1.15+0.05 1.20 +0.09" 2.88 +0.17" 1.73 +0.15¢ 1.56 +0. 16"
NR2B 1.00 +0.20 1.00 +0.17 2.53 £0.45" 4.25 +0.86" 3.50 £0.51¢ 1.60 £0.26"
PAP 1 1.06 +0.14 3.53 +0.66 4.26 +0.42 12.70 +3.44° 7.77 +1.91° 1.96 +0.25
T SALNARHT AL, “P <0. 01 5060 FRZH ]I ] 57 42, PP <0.01,°P <0. 05
x4 2 HRERFEB S EEBE NF-kB NR2B Fll PAP [ HE AR BHH (n=4,% +5)
2159 AHT ENEE PN ARIGH 4 X VNEE¥IPN UNEEBUDS RIGH 21 K
X HR 2
NF-«B 1.01 £0.12 1.20 +0.10 1.38 £0.12° 2.83 £0.25° 1.81 £0.13* 1.27 +0.10"
NR2B 0.99 +0.11 2.22 +0.15" 3.45 +£0.24* 5.39 +0.29* 3.55 £0.34* 2.84 £0.21*
PAP 1 1.00 +0.10 1.21+£0.25 2.80 +0.20* 3.94 £0.332 1.02 +0.09 1.01 £0.09
BT
NF-kB 1.00 £0.05 1.11 £0.08 1.22 +0.07¢ 2.21 +0.15¢ 1.57 +0.12¢ 1.16 +0.09¢
NR2B 1.01 £0.09 1.99 £0.11°¢ 2.97 £0. 164 4.36 +0.381 2.79 £0.23¢ 2.34 £0.21¢
PAP 1 1.01 £0.10 2.03 +0. 141 4.07 +0.201 6.37 £0.39¢ 5.44 +0.33¢ 2.41 £0.244
T SH M AR, P <0.01,"P <0.05; 50 B4 [l £ He 4%, P <0..05, 9P <0. 01
= S S

5 RAAATH, VAT 418 NF-xB F1 NR2B i 5207 BH
2T AT 3 T8 5 N 2 B B Sk /b e e AR ) O 5 (R
2) ;PAP T e BH M 45 J0 200 i 2 25 500 A 285 1 B g 1, e
R A AR (B 2)

2 R B e 4 Ak Yo (A TR AR 1Y 10D i L3 ARSI
W% 5 AHE I, 2R A G EE L (P<0.01),

5 2 HRBBEHMYAKTHEIRAY 0D [HHE (x £5)
A5 RE NF-kB NR2B PAP [

XTHEAL 4 19746.52 £1003.98 22454.24 +1217.69  2679.41 £245.26
AT 4 11293.80 +694.62* 1139114 +1008.25* 7565.79 +517.31*

VE . SXIRYL bR, P <0. 01

ABFFENTRBLEAR ST MWT F1 PWL 520 N AR R I 5 A% (1
#2) X5 Chou %™ A 58 45 5 — 30 367 4K B MWT Al
PWL 0% B[R] 1] 450 38 in ( WL35 2) , 50 I 00 T8 3k
PIETT BEMS B 5 UGS CCT R R %L 8L, 78 NPP 193697 Hh Ak

2 2 IR EUARETT Ml NF-B I NR2B B PAP [ &3k (%
R, REAALY A, x400)
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AHF5E % B2 K R85 NF-xB Fll NR2B 3Rk A A

BTSN (% 3) 3K 5 Chou %7 Kim %) 9 52— 2 z2 %2 X ®

CCIAJE KR NF-«B Al NR2B ZRAYHI 5 MWT Al PWL [1] Geber C,Baumgartner U,Schwab R,et al. Revised definition of neuro-
(R R[] 25 PR BUEBE NF-«B Fl NR2B A9 £ 1538 TmJ2 CCI pathic pain and its grading system: an open case series illustrating its
ARJF KRBT A EE IR, Fang 27T WIES: T NF-xB 1 use in clinic practice[ J]. Am J Med, 2009, 122(10) ;3-12.

MM N BB A% RS s R, v DA s T R e PR IR, i g [2] Bennett GJ,Xie YK. A peripheral mononeuropathy in rat that produces
ﬂ:ﬁﬁ[ﬁ]?_a( tumor necrosis factor-o, TNF-at) M E 40 A Z-1 B disorders of pain sensation like those seen in man[J]. Pain, 1988, 33
(Interleukin-1B,IL-1B) 55 /) Kk 2 5 NPP 19 3 '€, 1M Wang (1) :87-107.

TS RS 2 ] 5 v 1 O R RS T LA N-F 35 D- [3] Dixon WJ. Efficient analysis of experimental observations[ J]. Ann
KA 2 A ( N-methyl-D-aspartic acid receptor, NMDA) S Rev Pharmacol Toxicol, 1980, 20(1) :441-462.

. N N N 4] Chaplan SR, Bach FW, Pogrel JW et al. titati ssessment of
i, NR2B fJy NMDA SRV 38, s 26 NMDA g [0 Chapten SI Bach W, Posrel JWoet . Quantative assessment o
tactile allodynia in the rat paw[ J]. J Neurosci Methods, 1994, 53

— RN EEE, (1):5563.

Fang S A SRS, PAP 1 4 28 R G0 b AT il 44 [5] Chou CW,Wong GT,Lim G,et al. Peripheral nerve injury alters the
ZoCAIAT S M 2 R AP I R R DI RE . ABESE expression of NF-kappaB in the rat’s hippocampus[ J]. Brain Res,
ZER IR 2 ZHREREHE PAP | MR BHHRHANREA BEF 2011, 1378(1) :66-71.

F(P<0.05) , A RFEEMRYT R EEHE PAP 1 HRiEH [6] Kim Y,Cho HY, Ahn YJ,et al. NMDA receptor antagonists for the

WE TR R4 (R 3) , Ui PAP I 7E CCI K EUABEM) Rk 5 treatment of neuropathic Pain[ J]. Pain,2012,153(5) :1022-1029.

A GE S — PR YR 20 i o e i As | B EE B AR IT [7] Fang M,Huang JY,Ling SC,et al. Effects of Reg-2 on survival of spi-

AN T 485 PAP T 035 2k 3R 48K HL A At i) ’Mmﬁﬁﬁﬁ% nal cord neurons in vitro[ J]. Anat Rec,2010, 293(3) :464-476.

AL SR R M A RGEE [8] Wang W, Mei XP,Wei YY,et al. Neuronal NR2B-containing NMDA
AW A7 4L B MWT Al PWL (9 F W 5 B4 B receptor mediates spinal astrocytic c-Jun N-terminal kinase activation

in a rat model of neuropathic pain[ J]. Brain Behav Immun,2011, 25
(7) :1355-1366.
[9] Fang M,Wang J,Huang JY ,et al. The neuroprotective effects of Reg-2

NF-kB #I NR2B (R & PAP 1 (93 ah 48— 2, 16 W B
TE A 2 B R R R A3 7 A AT A i 0 A T AL SE 8L, O

s TN N P et o —
BN T PAP T )¢50 5 3 I 24K R TR s R s e following spinal cord transection injury [ J]. Anat Rec, 2011, 294

LA R RR 2 J6 0, X T NP 52 W 25351 50 2 e 4 Dy aan

W E B, X R AE S A AT BE e i A ] NF-kB AKZ, A [10] Vassur S, Folch-Puy E, Hlouscheck V,et al. p8 improves pancreatic
s> TNF-a J2 1L-6 (3235, 3l NPP 1) % Jre 0] ,@1‘%1&?&@ response to acute pancreatitis by enhancing the expression of the anti-
/b NR2B 76K BUABERY R 1K, BE 7T LIF il NMDA £ o — 4 inflammatory protein pancreatitis-associated protein I [ J]. J Biol
LA A B (neuronal nitric oxide synthase, nNOS ) i %8 /D i 1% Chem, 2004, 279(8) :7199-7207.

8] S N BRI M ICYI IR Ca?t D g T [11] Matsumura S,Kunori S,Mabuchi T, et al. Impairment of CaMKII acti-
Lima Z 2V BF5T 4338 TEMZ RGP AEAE NMDA 2K/ 5 NF-xB vation and attenuation of neuropathic pain in mice lacking NR2B phos-
(3 AL, TR TL-1 B il TNF-« SRR  HE— B TS phorylated at Tyr1472[ J]. Eur J Neurosci, 2010, 32(5) ;798-810.

B PFIATF AT NR2B 92555 FUBETT LS 5 P89 NF-xB 351k [12] De S4 Lima L, Kawamoto EM, Munhoz CD, et al. Ouabain activates
T ] CCi S LR T B - ’ NF-kB through an NMDA signaling pathway in cultured cerebellar cells
BRGHY DLIL B
NN s J]. N harmacology, 2013, 73 . 327-336.
5 -3, LW SR Y677 0 8 98 €T B o o Neamaction (el F91:2014-12:30)
e 0/ e e N o ) é‘h/ .n‘
e, HAEFH A5 FHLEE 8 PAP T LA F 8 NR2B Al NF-xB RS E )
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