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[(fE] aw  MWEHNEN p38 MAPK M5 SB203580 i Al B # 28 Fk 45 P 451 015 (CCD #2296 Bk < K B A4 4L 0
R KBTS f1 p38 22 24 FIE AL AR I (p38 MAPK) Mg Y M il 288 37 I 7 (BDNE) Ay 2 31k , 3R 150 K BRUph 28 g Bk 92 7 7T
B &AM, F i 30 H SD HEYE R RBEHL N 3 4 (n=10) 8 F AR X IR 4L (CCT 41) . SB203580 £1 (CCI R #f 30 min &
RJGH 1~3 KN ES SB203580, FH 4 0.1 ml/kg) ., T CCI AR 2 h AR ARG 4~14 K sE KB AT RN B ; R 5
S5 14 R HUIB 40 100 TR B 4 L R H S s 4 Ak BB BT £ p38 MAPK M BDNF Wik, £ & SRMMEL,.BERHR
S LB ) 22 53 TC4E 12 2 S % R4 SB203580 41 7E CCI A J5 HLAR IR B9 (8 B 8 B AR (P <C0. 05) s S F R4 HH LK. CCT A
Jei XA SB203580 4 AT R 8 4B BH 5 [ 1K (P<C0. 05) s 5 4T IR AR EE . CCT R JF 55 4~ 14 K SB203580 4 AL A R 89 {8 W1 & 7
R (P<C0.05), S5BFARLHM L, X B4 ,SB203580 41K 3615 £ p38 MAPK ik & BDNF Bl B 3 i (P<<0. 05) ; 5 X} Ba 41
H L, SB203580 4115 45 Il & BE 1Y £ p38 MAPK ik K BDNF B B &% (P<<0.05). £ ¥ W4 p3s MAPK il 51
A B8 S R IR A5 I B A1 p38 MAPK 2R3k, Ml BDNF B, AT 22 M CCT K BRAS P 4 406 B0
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Influence of intrathecal injection of p38 MAPK inhibitor on BDNF expression in dorsal horn of spinal cord of

rats with neuropathic pain
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[Abstract] Objective To observe the effect of intrathecal p38 MAPK inhibitor (SB203580) treatment on neuropathic pain
and the expression of p38 MAPK and BDNF in dorsal horn of spinal cord in rats with chronic constriction injury (CCD, So as to
investigate the possible mechanisms of neuropathic pain. Methods  Totally 30 SD rats were evenly randomized into 3 groups
(n=10) : sham group receiving intrathecal injection of sodium chloride, control group receiving intrathecal injection of sodium
chloride and CCI surgery, and SB203580 group receiving intrathecal injection of SB203580 and CCI surgery. SB203580 (0.1 ml/
kg) was administered 0.5 h before and 1-14 d after CCI surgery. The mechanical thresholds were tested 24 h before and 4-14 d
after CCI surgery. p38 MAPK expression and BDNF release in the dorsal horn were determined using immunohistochemistry
method 14 d after CCI surgery. Results The mechanical thresholds in the control and SB203580 groups were significantly lower
after CCI surgery compared with that before CCI surgery (P<C0. 05), but there was no significant change in the control group
(P>0. 05). Compared with the sham operation group, the mechanical thresholds were significantly lower in the other two
groups after CCI surgery (P<C0. 05). The mechanical threshold of SB203580 group was significantly higher than that of the
control group after CCI surgery (P<C0. 05). The p38 MAPK expression and BDNF release were significantly higher in the
control and SB203580 groups compared with those in the sham operation group (P<C0. 05), and those in the SB203580 group
were significantly lower than those in the control group (P<C0. 05). Conclusion Intrathecal injection of p38 MAPK inhibitor
SB203580 can attenuate hyperalgesia in CCI rats through decreasing p38 MAPK expression and BDNF release.
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2295 B K JF (neuropathic pain) & 48 A1 X
BAN P28 R G 05 5O 78 B S 1 1 — FhR R 25 A
ik, LA F & R L o 2ok BRI o o Oy 32 R
B, R B AS B ek T R IR T R AT
B, 2B AR SR SR . p38 MAPK (p38 mito-
gen-activated protein kinase) f& 74 22 4 24 J5 i 15 &
PR 3R 9 5% 22—, B 28 L P K LA i
NS AN AT HE p38 MAPK B9 3% 38 K i 14 B b 38
F R p38 MAPK 3 5 T fil 55 20 55 30 O
YA G, fe Ol B 9T O R B R M 4 R IR
(brain derived neurotrophic factor, BDNF) B it £ i ]
AE 75 P 28 i J M 50 19 & A o AR A k4 O BE AR
I, BDNF JE5if i p38 MAPK & # BUH £ 95 #1
PEPRRAVE I B AT A A 4380, TR AR BIE5E LA A B i
SR TE 417 (CCD R B g i 28 o B 2 4 7
XA ST p38 MAPK ¢ 5 P i 57) SB203580, WL
FER U AE R 8 p38 MAPK BDNF 23k , %34 K
it 28 A PACIR 1T BB 119 A= ML AR ANV A 9 1 AR A

1 #H#EMEE

1.1 Rk HAALLE  HEPE SD KR KR
200~250 g. H1 55 ZH B R =L s W b 32t
30 HEEYE SD KEBEHL /T 3 H (n=10) . (DR TF
AL N BB 3 d 5 R A 5 R Ak R b 2
FF AT LA HL . AR5 T LA o9 i g8 2R B ARk
()X HRAL, #5 P9 B A Tl 3 d JE B A 0 A A B
Mz ET IR RSE T LU TS AR R K, ()
SB203580 JGYT A BN BB W) 3 d 5 . BEE LIS
JEAs - #f 22 E T IR S L R e T LUB i 49
SB203580, #417E CCI Z54LHT 30 min K45+ )55
1~14 KR 50 pl Sl E 4 258 i PE S8 %218
) P VE BT 258 L 50N 0.1 mi/kg, SEE )R R
FERVRUESAE T (BF 12 h B /BEI6 3R, 20 ~ 24°C) T 5%
HHBBUKMEY . KRFEFE 1 EEFIHLR, s
AT 6 h AR EK, 17 RF LA CE WM& T
HEAT

1.2 CCI Zh AR 65 & KR % I HE A Bk
PEATHS PN B AT IR R S 10% K A A BE (300 mg/
k) BRI AL (L) B B IHEE . DI 1 em VI, 43
P R 7 5 LSS AR SR 55 CREM R ) FH/NBY T
A R 2L Bl B SR LA IR B AR V)
F A T D 327 B HE AR 1] A4 — A /NG L H 1 ml
VES AR L (BY Kb, B L &Ml 3 mm A 907, T
AR 1) 7 U B A SRILA, 7T 7 21K BB R L [ i 42
4 PE-10 24, IR BB SR/ 0 3E AL AT 1
e BIVRT DL 21 35 55 ik 6 0 oK 545 5 L T

SE L IFEEN R R REE 5 O — i AP E T gE L [
FE TR R B, M 886 YO, BRI
LD 5 75 B 3 4 J7 S A7 0 SR e L i el B ] 5 T
e, ARJFEE 2 R4 IEH 38 ROK I K B N T Gt
UM Z R 10 25 30 s J5 BB 5 PR 9 26 R
JER L FEAE 30 min PR UE B B A L)

30 AR AW &S W), BN R 3 4, B4
10 LN EE 3 dJ5.25% Bennett 5 1Y J5 1k 2
SEAT R CC A R BURR BT i 5, I JEs T 5 10 %6
KA SE (300 mg/ke) BRI, A0F BN [ 5E T F R &
L RER A ET M 4-0 Bl LA L&
TR 4 AR RS LA T EE 1 mm, 25 FL 58 B L
S /N R AL A A% B B Bl B N ELAS B2 W fil 22 1l iz Dy
H., RSB EERN. &G IR L& )Z4H85
B R, BT ARE N REE A E &, A & 4
FLo AREERE K BB SR A A O T SOk SR &
o R R OGO R SR,
1.3 Az 3HKRESH T AR 2 h MIASF
B A~14 RMWE KRR A 2L ALWUE BEE ., 28 Dix-
on" "IN OB K BRLE 100 em X 10. 0 em X
20. 0 cm JiCHB A 4 Jm I A AT €6 A7 L 3% S A6 PN . 25 TO0okE
I L 7E S 5% JF 46 1 Lk S B AR 2 D 30 min, SR A
Von-Frey fil 22 3 5 51 3R BRA 5 BOR IR 5 s, H3%
DLk 22 45 il R e, SR up-down 2k i 4T 0
WL EPE 8 R Von-Frey filt 22 , 458 0 0. 6.1.2.4.6,
8.10.15 g, KB 46 JE R 2 47 4 4 o BAPE S
N AR B R L, D SR 2 g FRIR L ST
JEE B RIS fig ) A BH P B D 45 7 A 48R — 4 )
JEE D SR s s B B A B I D 45 3 A AR /N — 2 T B
) SRS b SR AT L A B AR — UK BH M B
SR Y T 1 A2 4 WL BOE I R,
KAIE N 15 g KRFMAGERHE N 15 g /NS E N
0.6 g,/NFILAEATICH 0.6 g, A UCHITKEIRE 30 s,
1.4 SapwamizEe KREH 14 REHALHHL
5 HOR B R I A 0 A 2 40 p38 MAPK X
BNDF 7KF, By KB I 355 10 %7K A S (300
mg/kg) BRI G TF I L 46 8 2 T+ 32 5 ik, AR BER UK 200
ml P pp Y, 4k 2 DL 4°C 4% Z B W R (N F
0.1 mol/L PBS, pH 7.4)500 ml J# /£ &, B L,_,
HHE A 4C ANZRPEFEWTEZ 8 h AR5 A b
WL R R A T A Y R ML B DI 5 5Kk (R — 5
A, &5 pm, REEH B P AR ABC %,
YA B AR p38 MAPK £ wfE—4Hi(1 : 500) 4°C
P 1gG (1 : 200) E i 30 min, ABC &
(1 : 200) % ik 30 min, i J5 H DAB/H, O, i W 17
BN, ] 0.01 mol/L PBS X # — i /E K B
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PR, B H KRR 5 sk D) 5 g (b — 5k
TR X B (0 fE B B8 TS A IRJZ ST 40 <10 1%
JGEE R W%, SR 5 I Motic B5 %1% & 4t (Mo-
tieChina, 650 #E47 8 R4, CMIAS & 2% K&
ST R GE (AL B L DA W e 0 0K 5 F 472
SIHT o DA G 20 Ak 48 250 CPRPE T B X D D) oK R B
P S ) 1 B

1.5 it Fam BRI a+s #onckH
SPSS 16. 0 Ge it i dE47 Ab B, 45 20 R 1 AL B 5
1E B AR FH B TR 28 07 25 43 B s R 25 LB 1
(B AR FH 52 0 R O 25 40 BT s 45 A K RUFE
CCI FAR /5 MU 19 L 3 R FH B 207 22 40 1T 5
%20 p38 MAPK Hl BDNF 4 28 25 1k 45 53 1 #5 % H
HRE T Z0M. KK ()H 0.05,

2 # R

2.1 fAAFRAF SR DR .RES 4 KR
PUBR B gt 2 22 5 . SORHTAR [, IR R 417
FARMGEVMRRERA ST %25 5BRFRA
A E, CCT A Ji %t B8 21 . SB203580 14 97 28 HL W 1
8 E FEAR (P<<0. 05 8% P<<0. 01) ; 5% RZH M L
CCI RJF 4~14 d SB203580 &7 4L HLHK IR B {5 A (.
FHE (P<<0. 05 3 P<<0.01), 45 H/R1E CCTHR

LB EE B p38 MAPK #FI SB203580 ¥4 47 7T
W1t 42 iy CCT RS 4~ 14d LB B fE .
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Fig 1 Mechanical thresholds of rats
in each group at different time points
* P<C0.05, ** P<C0. 01 ws control group; &P <C0. 05,44 P<C0.01

vs sham operation group. n=10, r+s

2.2 BHAAEHE A p38 MAPK.BNDF & ik ¢ %
o A e g R (K 2.3) KB X IR4L7E CCT
ARG 14 K405 0 F #8751 p38 MAPK £ ik K&
BDNF MBS BB B TFARAH S LA (P<0.05) ;5
X R ZH AH L, SB203580 YR 9T 41 p38 MAPK R ik &
BDNF [ B il B 5 B A1 (P<<0. 05) .

2 £HAKXFR p38 MAPK(A~C) .BNDF(D~F)REAN L BLER
Fig 2 Immunohistochemistry results of p38 MAPK (A,B,C) and BDNF(D,E,F) in each group(ABC staining)

A,D: Sham operation group; B,E: Control group; C,F:SB203580 group. Original magnification: X 200
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Fig 3 Immunohistochemistry index of p38 MAPK and
BDNF in ipsilateral dorsal horn
of spinal cord 14 days after CCI surgery
* P<C0. 05 wvs control group. n=10,7=+s
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p38 MAPK 7£ il £ 95 B P 0 v e % JE 7 22
MIVERE . AN A 05 05 7T 5 | B8 1 A /N i 5 4
JiL B G L P2 X, 32 R Rk 1R [ B R e g 4 5 )
12 SR i 28 DU T ATP 5 /08 B¢ 5 40 it 2% T Y
P2X, Z R EE A S P2X, 21K P2X, Z AR 5
FRAE N A HLE L S Na® | Ca®" P IEI, /0N i 5 40
ML p38 MAPK 433638 I JF 0 1. 45 T /IR 5
20 M4 7] minocycline 0 /N R 5 40 M 3005 I L TR
BH 1k ok & 4E 28 4 28 9 B M 0 B B 6] B p3s
MAPK #5400 W AL, 45 7 p38 MAPK 4
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il 700 J5 A T B S B ML B,k S A5 LR OR
p38 MAPK 4 JTE XF T 4 #5940 i it 2 b 2l
AR EERIER CCL RSG5 14 KI5 05 05 4 5
p38 MAPK () % ik B g 38 Jin, 45 7 ¥ 0 & 5
SB203580 Al B 4 48 w5 CCT A 1k BRHLAUR B4, 5
PALAERFFE Y 25 2K,

AN JE B R A 22 45 455 )5 BDNF 78 5 8 /N I
240 i v R TS A R L 9 2 5 405 M R
W A e A LR A TR A 4 5 S TS A D R
FE i b P2X, 52 1 5 SO S8 58 AR AT AR R o R
JC BDNF 7= A (01 24 4 J& o 2 481 405 )5 51 e
B 19 /NG B 40 B 80 L P2 X, iR Rk B, S BUN
JE ST A Ca®™ P 3 . DA T 5 380 40 L P 1 86 2 v
BeJit BDNF, 5| 2 A 60 22 4l i /9 C1- P L A&
JC A5 AN A R i S R IR 98 3 B AT LU B BD-
NF #5551 TrkB 2%, Kerr %A F BDNF
5 iR UR AL ¢, 0F H 2 BN BDNE B & 4
8 NMDA 3Z KA 5 14 v A b 28 iUk

Obata %57 #f 5% % Bl p38 MAPK nJ DL jH 45
BDNF 3R iA AME i 252 305 S B 88 ATP 2E s
T A /0N S 5 40 B b B R S 1 A2 AR P2X, L AN AR
Wod P2X, 1 Hs S P2X, & (R B N, ATP Al
P2X, 454 T 0E p38 MAPK , i% 84 it -3 1 80 1%
TR A 1 e SR BT A BDNE 78 /0N 58 5 40 i
(3 35 1 L R AR S 09 40 R P2X, . p38
MAPK =% BDNF {7 4 T Rl BT ATP 1915 5 1%
#, Trang S5 W0 5% 2F — 25 2 A0 R 2 Bt 005 Je
0 1) /0N B S5 400 B TG L P2X, Z R R R,
Al figd of p38 MAPK Fl/N e T 4 Mi N Ca®" N T 1Y
YERT A /0N B 5 40 e BDNF R 08 i

i b Rr ik, BN T B p3s MAPK il 5
SB203580 nJ A7 &3 CCT 55 A1 K AR Ji5 i # M 9K
i, I AR A 0 M B BE 7T /1 p38 MAPK 1 R 38
BDNF A B, 7T W p38 MAPK (5 5@ & 5T
P2X, Z ARBTG5 20 BDNF A9 B B X A 18 1 i 22 9%
PRSI AL
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