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HE.HH Wt A 2R A 2R K AA MY A COX-2 F= c—fos ik ah ¥, F5ik 90 R4
B R MM Wistar X R AL A B F R4 (0 =30) A 272 (n=30) % & £k R 4 (0n=30), A A &
BRI T E LR R R RAER  EEiek R AR AT REPR A ELART 1R, FREEESH
50 pg/kg A FHARE, LR/, A HERKLTFEZTEREREEZ4H. 25 TR 1d(T) K5 3d
(T) ARBE TAT)FeRE 14 d(Ty)sFEAE K KGR B (TWL) fetim BI(MWT) 370 2, 05 T T T, f= T,
B E 7 TWL #= MWT &, 4 B 5 BB 40 22, A A 2B R 2% PCR M X R A T A + COX-2 mRNA
Foc—fos MRNA £k, 8 S5EBFR4E WERERRAFLERETERR T~ T, B TWL %42,
MWT 354K, £ F A %t 3 EL(P<0.05), 5iv 2R REIE , & £k T A RA T~ T, B TWL 32E
X, MWT 3 &, 23 A4 FEL(P<0.05); 5BRFRAE , AZREBRBRUAFLE EFHETHLRR
T.~ T, B COX-2 mRNA #8x+ £ i% 4 c—fos MRNA st £k 2398, £ 7B A %5 E N (P<0.05),5
AP 2RI R A, & EIEKTAKA T~ T, B COX-2 mRNA A8 %k &= c—fos mMRNA A4 £k &
AR, 2 F A G FEL(P<0.05), Git & £k T T H 27540 Z9m 3058 K R AR 4 50 44K , AL
TS5 FTRAM Y A COX-2 F= c—fos A A %,
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Effect of Dexmedetomidine on spinal expression of COX-2 and
c-fos in rat models of neuropathic pain*

Meng-ting Qin?, Zhong-peng Qiu? Ye-zhong Wang*
(1. Department of Critical Medicine, 2. Department of Orthopedics, First Affiliated Hospital of
Shihezi University, Shihezi, Xingjiang 832008, China)

Abstract: Objective To investigate the effects of Dexmedetomidine on spinal expressions of
cyclooxygenase-2 (COX-2) and c-fos in spinal dorsal horns of rat models of neuropathic pain. Methods A
total of 90 healthy adult male Wistar rats were randomly divided into sham group (n= 30), neuropathic pain
group (n=30) and Dexmedetomidine group (n=30). Rat models of neuropathic pain were established by sciatic
nerve ligation. Sham operated rats received all procedure except for sciatic nerve ligation. Dexmedetomidine
was intraperitoneally injected (50 pg/kg) daily in the Dexmedetomidine group. Vehicle saline were administered
into the remaining animals. Thermal pain threshold (TWL) and mechanical pain threshold (MWT) were
measured 1 day before operation (T,), and the 3thd (T), 7thd (T, and 14thd (T after surgery, then spine
were harvested immediately. COX-2 and c-fos in spinal cord dorsal horns were determined by real -time
quantitative PCR. Results Compared with the sham group, TWL and MWT in the neuropathic pain group and
Dexmedetomidine group decreased significantly at T,~T; (P < 0.05); TWL and MWT in the Dexmedetomidine
group increased. at T,~T; (P < 0.05) compared with the neuropathic pain group. Expression levels of COX-2
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mRNA and c-fos mRNA in the neuropathic pain group and the Dexmedetomidine group were increased at

T,~T; dramatically
neuropathic pain group and Dexmedetomidine group

2 and c-fos.
Keywords:

A FEFEIRE S —Fh EFER R 1A e A A, AT
FIEPEME S o 2 ' DRREBESZ IR, U R
PUAC A 220 PR 55 7 T & FE AR Y, A AR
HP LA EFERRE I SR S B R . (AR
TRAE AL 0 A 58 2 oTiE 2 . A FSEEE e, AME
s ke E, WAL 2 (cyclooxygenase 2,
COX-2)7EHHETT f h 2 ak 1o, il g — R 5 4h i
SIS N 1T ol b 22 TR A, 5 | R IR e R 2
FRPEP o c-fos JEH7EANAE ML  29H A K KF R
s SR AR rh R PR E AR Y, AR IR AR BN
FERZETCAN A AR AR K (MR B
SRR R, 2 RO RE T c-fos Rk, A
17 ECARE 2ot PR AR A, T RE S [ ik i fk
1) J R 22—, ARSI 4D A 98 FEK e X R 2
PRI R B BEY /1 COX-2 Fil c-fos 23k M2,
S M HAER (0 AT REAIL I, LAY Ay I R SC e 4 1 B i
FLRBTERL

1 MRS

1.1 KWz 5SHA

90 HL{atRE AR HEPE Wistar KRR, B TR R 45 S5 46
bRt (AT 185 ~2209,7 FR, WHET
28 CEWREN T HXHESE 50% ~ 60%, H H M
oK o R BEHLECF RBEDL S R F AL (n=30) .,
PSR PRPER 41 (10 =30) FIA5 SR E 4 (n=30),
1.2 RBEVEFI K AL

Fie HESCHR[6] 79 25 B8 52 il R B Al B 2208 1k TR
SEPER A . F1) 1] 40 molkg 1% L 22 B e S
IR U KA I e B v B R R VDI, %o LA
3508, flise B 2 B8, FITH 4-0 22 78 Ak 1 il
T FAML 4 38, BB RIFE 1 mm A4, fRIERZ Sk
PR 032 T A0 SO IMAS 58 4 PHWT,  Z5FLad FnT Il
KRR R R sl #iETEe 2 mg HR &R
XTI AT AN B B o BT AR KBRS A B
PR IEAT 4y B AARTTES FL, A SRR E A KRBT R
Je BRZITF L BANFERT 1 K, AR ME s 13 50 wg/kg
A7 FEFERRE (HEHE S - E 255 H20090248 , 4= 7

(P < 0.05), but was alleviated by treatment of Dexmedetomidine compared between the

(P<0.05). Conclusion Dexmedetomidine inhibits central
neuropathic hyperalgesia in rat models of neuropathic pain, which may be related to down-regulation of COX-

Dexmedetomidine; neuropathic pain; cyclooxygenase-2; c-fos

PO VEIME B R 2GR A PR A E] ), 1Kk /d, Foh g
KRG T 75 R B KR s 5T

SEITFARTT 1d(To) ARG 3d(T) ARG 7d(T,)
FIARSG 14d (Ty) XHEAK YR (thermal pain
threshold, TWL) 1 #L # %% [ (mechanical pain
threshold, MWT) 47 2 . FJH XR1102 #Ajill i 1%
(W [ L R A5 SRR A B2 W )X AW [ 447 0
L REE TR N 3 mm BT I, T
VXA I TR A AR A T IR, X AT 4 IR 2 i R
25 J2 RN P B[R] EA T 58, B BRI TRIE 20 s LA
WL IESEHET 3 Wk, BRI IE I 5 min, SR I(E . FIH
von Frey -4k (Il FH 35 F Stoelting 23 7] ) XL
[ AR AT A, 0 K R T3 BB B 9, 43 R U
71k (0.41.0.52.0.87.1.16.2.05.3.61.5.50.8.28.
10.33 F1 16.73 g) ) von Frey £F4E2% , 1| FHw b5 il
JE 717K 2.05 g B ET 4 22 30 B 2218 oW R B TR TR
JEEEBEAT AN, BRI >30 s, LUK SR BLRkEE 46
SEECTR R SN R BAYE , LAET 4k 22 % A= 900 25 11 6
J2 R R B SR TR MWT g 4738, 9143
STE B R 5 U, KIS
1.3 XEHEHEEEZ PCR &N

A3 F To T, Al T, B REALA A A E 10 2K
B, A2 58 TWL R MWT 5, 68 1 0 5 40 ma/kg 1%
EL LG Z AR RR I S, TSk b FE . PRGERERH L, ~ Ls 19 B
HREALL, A TR VR IRAEE N, FEOAF TR
DL . A SEI 282 5 PCR(QRT-PCR) Jr kXt
KA BET COX-2 mRNA Fi1 c-fos mRNA k7K
SEEATRIN , COX-2 .c—fos Jz NS5 | ¥ il A T 4=
YT R ) B A FRAS W A il COX-2 5]
Y. 1E [ 5'-CTGTATCCCGCCCTGCTGGTG-3', JZ [f]
5'-ACTTGCGTTGATGGTGGCTGTCTT-3";c-fos 7 [47:
1E [ 5'-CGGGTTTCAACGCGGACTAC-3', J2 [ii] 5'-G
TTGGCACTAGAGACGGACAGA-3', B #E1y fA 41
UG ARIER AT GBS , R Trizol £ RNA $2
HUR 7] & (W [ 25 [ C&M biolabs 24 7] )%t 41 f
RNA JEFTHEEC, Il 5E RNA 4l B A260/A280 1E
1.8 ~2.0 IR AIEN EREIRA . S HIH 2 ! &
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RNA #1715 %% 5& ¢cDNA. | H 3& [E ABI 7500 %Y
gRT-PCR % (g [ 3£ [& ABI 23w )i#EfT PCR ¥ 14,
P8 241 . 95°C T A 30 5,94°C 10 5,74°C 15 s,
60°C 15s, HELEHEAT 35 MG FIH 27449 LX)
COX-2 mRNA #l c-fos mRNA 753 8615 ff 41 41
I FRIRIKTHEAT 508
1.4 SitFEFE

BRI TR ] SPSS 21.0 e it4h: , HHERCORILA
BB £ bR 22 (x = s) RN, Z 4L AL H 3
K25 2500, L) P R L3R B LSD-t K 3, P <
0.05 NESALGITFE L,

2 R

21 3HEXREEFER

3R RS G AR WY Yy, BFRAK
A DL PF S 5, P 20 B 2 RN A SEFE IR 2 4
KEAEROERE BT, BHEAMNEAR, W RIE
2 WBREEREATHN. HERIEREA KRS S
AR VRIS (B2 5) B, T J5 ATh 9K AT 3t 57 o
2.2 3HAKXR TWLF MWT [F5R

To I, 3 4 KBl TWL Fil MWT 2 R R4

X (P>0.05); SF-A L Hedss, Pl B4 98 41 0
FEFERE AR R T, ~ T B TWL 455 , MWT 3
AR, 22 A G124 5 (P <0.05) 5 55 1 2255 B 1
JRAL LR, A RFERE KR Ty~ T B TWL B2,
I MWT 715 5 To B ELER , #h 20 BRA: g 4L A Ay
FHEKE LA T, ~ T B TWL 294052, MWT BFAK, 5
T, B U8, M G PRV A A A K E 4 T, ~ T,
I TWL Y4552, MWT FEA%, 5 T, I HRER, M Ee s
PRVEJR 2 A JEFEIR 2 4 Ts B TWL #3EK , MWT
WIF R, 2R A SR X (P <0.05), W3 1.
23 BAKXRRARMIEEESRALRH COX-2
mRNA #1 c-fos mMRNA fAXtREE

SR b, 2 g B SR 2 A A SEFE K
EH K T, ~ Ty BF COX-2 mRNA A % 3 35 & il
c-fos MRNA FXf Fik BB TR, Z R A GITHE XL
(P<0.05); 5 #h e FLPE TR 4 bR A, £ SR FERRE 4
KB Ty ~ T, BF COX-2 mRNA HH % 22 3k & Fil c-fos
MRNA FHX FRIB R BIREIL, 2 F A5 X (P<
0.05); 5 Ty B LA, #i 4s BRI 4L A A 4T K E
ZHREL T, ~ To IF COX-2 mRNA H%f #3155l c-fos
mMRNA MXREEITHR, ZRAGIFFE X (P<

x1 3HEXBRAERE TWLF MWT LEE  (xxs)
Ei=12 415 To(n=30) T(n=30) T(n=20) To(n=10)
TWL/s HFAR4(n=10) 16.7+1.1 15.7+1.0 15.3+0.9 16.2+1.2
PR (n=10) 16.5+0.9 11.2 £ 0.6 9.1 +0.5%% 9.6 +0.6V999
Fi AL EA (n=10) 16.0+1.1 12.3 £ 0.5 9.9 +0.7299 11.2 +0.492949
FAE 1.140 386.187 786.553 243.898
P 0.324 0.000 0.000 0.000
MWT/g BFARL(n=10) 195+1.2 203+15 19.9+13 211+17
PR (n=10) 202+13 9.4 0.6 7.2+0.499% 8.6 + 0,399
Fi AL EA (n=10) 19.9+14 12.6 £ 0.8 8.9 +0.6294 10.1 + 0.572949
F{g 0.979 1063.892 1752.670 453,681
PAH 0.380 0.000 0.000 0.000

TE: DS RTARALLE, P<0.05;2) 520k BEVERT 41 LS, P<0.0553) 5 [RIZLIA To I [L4KL, P<0.05;4) 5IR4LN T, B b4, P<0.0555) 57

2N T, Bf HEER , P<0.05

%2 SHEARATEREEHES BALH COX-2 mMRNA #1 c-fos mRNA 13t FRIEZE (x=s)
Ei=t21 285 T, T T,
COX-2 mRNA EFRL(n=10) 1.05+0.04 1.09 + 0.06 1.07 £0.10
P2 MR 2 (n=10) 3.61+0.14Y 7.43+0.259 5.38 + 0.20"
FEFERKELL (n=10) 2.08 +0.07Y? 5.52 +0.1312 2.94 +0.1612%
Fig 2033.126 5256.238 1857.225
Piy 0.000 0.000 0.000
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gxR2
FEhR 2051 T, T, T,
COX-2 mRNA RFAL(n=10) 1.05 + 0.04 1.09 + 0.06 1.07+0.10
P28 FEPEIR 2 (n =10) 3.61+0.14Y 7.43 +0.25"9 5.38 + 0.20"%
F ALk E L (n=10) 2.08 £0.07Y2 5.52 + 0.1392% 2.94 +0.162%
F{H 2 033.126 5 256.238 1857.225
P{H 0.000 0.000 0.000
c-fos mRNA BHFARH(n=10) 0.89+0.19 0.85+0.16 0.78 +0.13
P28 PRI 2 (n =10) 1.46 +0.21 1.86 + 0.25"% 1.62 £0.19"
FEFEEH (n=10) 1.06 £0.1792 1.59 + 0.222% 1.28 £ 0.16Y2%
F{H 32.882 43.405 106.622
Pl 0.000 0.000 0.000

D) 5 BT ARAEL, P<0.05;2) S ZREPER AL L4, P<0.05;3) 5 [F41N T, B HL#, P<0.05;4) 5IRIZ1M T, AfHb4L, P<0.05

0.05); 5 T, B b, fift 28 BME R 2 FA S FEPR
ZHARER T; BF COX-2 mRNA FHXFZi5F1 c-fos mMRNA
AEXT F R AL, 22 A G2 B X (P <0.05),
I 2,

3 it

T 2895 BRI A R DL 18 MR, BB R
PRSP R S R R AR, R R A
earinigice i A I LIN T G RE G 2L ]
KRR, 55 5L o | i o BRI R A SEFEK e
KA 5 IR BRI AR A BIER , o R
2 FRERFEATR, A5 HRF ARG E, i 2
PR AL R4 SR FEPK A 4L R R Ty ~ Ta B TWL 3545
Ji, MWT S5 8AIK, 10 B 1] 2 14 Ao 289 B R R
RIS i %2

ARG R, ST AR R, M pE
AL AR E AL R R T, ~ T, B COX-2 mRNA
FHXT 3235 5 1 c-fos mRNA AIXTFik &4 7, it
A A 2 BEPE SR kA B BETS M COX-2 Fil c-fos
FeIk LA O, LR () Sk AR TR % 1 5 9 AR 1
FH—3, #2718 COX-2 Hl c—fos 2 55 #2595 BRI 1
Rt Bk it B AT IR A, AN E b K AT
SRR SRR ULOTE I N TS AR I A2 M, UK BERE
fIG T - PR - Fi 51 AR 2 9 s G R
NEL i COX-2 Fik T ISR Z 9 Rl 22
T A5 2 i 25 AR o 26 A W) SRR B 38 ey, 3k
T A TS £ 7 258 NMDA 24K, 53k Ca NI
HEmw i R 28 70 3 R Y Ca?t AT it cAMP R
AL, S AMP SR TG 45 A 8 BRI A i B I

HE—25 cAMP S i JT45 A AR (E e—fos JE K
HRIK, AN c-fos AT S c-jun AL AIE
B A, 8 R E )5S PR AR (s R E R
KORETHC, DT 5 | S 97 o A2

ARG BN AT R B ESA 54
WK S, AT R RO 3 s, M M i,
PR MR A LU A SRR H KR Ty ~ Ty B
COX-2 mRNA X}k Tl c-fos mMRNA AHXT ik
AL, PR A SEFERKE AT L A RE T A 2
4l COX-2 Fl c-fos [YFEIA , 13k 240 i #2595 2
PRI IR, A e FERKE il A ] COX-2 ik
Kid o RIS RR R 7= 4 S DR B AR Z A 7
() 2% ey P 5 M f v T 2, 1 5 M iy P 1 R PR BT
A R MR BRI, [R] B, iy 5] BiR 2R 7K - 1 B AR R T Al
Sl AR R AR Ca2t NIk D, Iz A SEFERK
FEAR BT R S MR OE o 2 B LR R RS, X
HHET AP oT Ca? 1B UEAT | v, DA R AT A
P Ca? 7KF-, AT CAMP & B /b , e—fos BE[RIRIA
AN, 55E P -A Bk 2D, DT 4 6 5 b ok By
KA

ZELRTIR, A7 SEFEIRE AT A RO i 2 B
I KRR AR S gk , HEPLHI AT B R 8 COX-2 A1
c-fos Fikf K.
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