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Effect of dexmedetomidine on spinal cord ischemia-reperfusion injury in rats
Wang Zhongquan, Wang Fu, Ran Longkuan, Tian Zedan, Chen Yupei ( Department of Anesthesiology, the Second
Affiliated Hospital of Chongqing Medical University, Chongging, 400010, China)

[ Abstract | Objective To investigate the effect of dexmedetomidine on spinal cord ischemia-
reperfusion injury in rats, and explore possible mechanism. Methods A random number table method was
used to divide 96 adult SD rats into 4 groups (n =24) . sham-operation group (S), ischemia-reperfusion
group (IR), dexmedetomidine treatment group ( DEX), and dexmedetomidine and yohimbine combination
treatment group (DY ). Each group was further divided into 4 subgroups (n =6) according to time points
(12,24, 48 and 72 h) after ischemia-reperfusion injury. After the spinal cord ischemia-reperfusion injury
model was established with an improved Zivin method, the motion function of the hind limbs was evaluated by
BBB scale, and the pathological changes in L, — L spinal cords were observed by HE staining. The expression
of Bel-2 and Bax was examined by immunohistochemical staining, and the expression of Caspase 3 was
detected by Western blotting. Meanwhile, the apoptotic rate of spinal cord cells was calculated by TUNEL
assay. Results Compared with group IR, group DEX and group DY showed higher motion function scores,
less pathological injury, lower expression of Bax and Caspase 3, higher expression of Bcl-2, and lower
apoptotic rate (P <0.05). Compared with group DY, group DEX had better outcomes in the above indexes.
Conclusion Dexmedetomidine has neuroprotective effect on spinal cord ischemia-reperfusion injury through
activation of a,-adrenoreceptors, phosphorylation of FAK, up-regulation of Bel-2, and down-regulation of Bax

and Caspase 3.
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6) , 4% 2H K B T b 4% 1 ) o5 7 JBR 5 T UBir sk ik A
KRG ERYI T, s BB AR L, ~ Ly B, L, ~
L, B B fit Westren blot £ J1] ,L, ~ L, L) 4% 223 g
[, WK, L, VTR & A
1.4 WEIEAF
1.4.1 KRizzhthfgits X4 KRECR A Basso
¥y BBB W40k 2 o0 S AE B i FEE O S 12 .24 48
72 h XK BUG BGE sh I RETE4Y o
1.4.2 HHE4 L0 P ol An HE %o 3T 645
TR H A A B BE AL U B2 IE o JeBE N IE W
BEMNZETCTH I, S B 2 M, AT A8, Ol DL BT A
ZE 55 TOA M R I, A D H P A R T S . s
TCA A3 ) 26 B A A [+) R 40 i e i, i 61 1) st 488 5
I, 28 I, H P 20 I 32 0 45 . MRl STk [ 13 ] 31
BOEH S 2RI 20, T I B &It R R =
Bk Y A SR F S s 2o B %Y R is s 4ot
MK % 100%
1.4.3 4R dE T340 K TUNEL 75 A 440 Ja
PHT R IV T 40 5 M A BB T e, B
UL R R R I A B P RS K Ak, PBS sk, B 1 K
37 °C 11 30 min, PBS Miyk, 3 B T )5 i 50 plL
TUNEL J WA (50 L JBi SRR 1T TR % RS I +
450 pL 2EFEbricry dUTP) F7EREIR & 37 °C )Wy
1 h,PBS whk, 3% 5 T 50 pL #ric 2t R huik
() HRP 37 °C§i% 30 min, PBS k)5 DAB &.(4, T A
Fa e WK R R B Ao

4.4 S el Bel-2 Bax ik #4857



5537 5 5 M o= FE B OR %
J Thid Mil Med Univ

201543 A 15 H

Vol. 37, No. 5
Mar. 15 2015 435

R RS KA, B KA SZ BT 5L, PBS whsk, T N IE
112 1037 355 PR = 3 20 min, 5 T—$T Bel-2  Bax %
I8 2 SRS IRER S 1 h, PBS phyk, I i — P AR
AP EEARIC 1L F P 1eG R E | h, PBS pf
UE,DAB 4 5 ~ 10 min, PBS Wy J5 , TR AKE &2 44 i
K A PER RS Ao
1.4.5 Western blot #&]il] Caspase3 Fik B, ~1,
BB HEIA 2 mL EP A IR 2 RIANER A 1 mL 3¢
fif R RIPA (5 PL) AL H1 (70 Hz,2 min,4 3%)
JEVK I # 15 min, 285041 B O Of Bk R ITUUE, 14
BCA W0 26 Ok B2 F5 X 30 g 25 17287k, e i) 12%
SDS-PDGE it 55 25 1 Marker, I 5 19 J1E & A HL
VKA (120 V,1.5 h) B, F KA % (90 V,3 h)
PR ET 4 2 RIS O 5% Wilg 4= W5 h 0 1 h,
A—Hi il Caspase3 Z waBEHUIR 5 wl JIF 8 AHR K
4 CitB,MA 5% WREAD5 5 mL Al 1.7 wL ZHi iR
HHAEAC YR IC L SE TR 126 I8 AFEIR R 2 h, i
A HRP R {7 A OSCIRWIR , i Jm i e i il s L8
iR,
1.5 %itxan

K SPSS 19. 0 Ge it Bdis L x =5 R, 2
(i) B R Pk S A A 550 0 35, 22 4 1R) R 7 LA
LSD-¢ #6:5 o

2 HR

2.1 B KRAEnTE L4 BBB iE45

BHHKBASG 12,24 .48 .72 h BBB #F4r IL#% 1,
K] 55 S 4 b4, IR 41 \DEX 411 DY 4{ BBB ¥
Ay AR (P <0.01) ,Hip DEX 41 > DY 41 > IR 41,
S ESFHAEGI#E X (P<0.05),

F1 FBAXRAEREE BBBIESLE (4 ,n=6, xs)
205 12 h 24 h 48 h 72 h

S41  21.0+0.0 21.0£0.0 21.0£0.0  21.0£0.0
IRZ4 12.7+0.8° 12.2+0.8° 11.8+0.4* 13.2+0.8"
DEX4H 17.2+0.8® 16.30.5® 15.5+0.5* 16.3 +0.5%

DY 4 14.2+£0.8" 13.7 0.5 13.3+£0.5" 14.5+0.5%

a: P<0.01,5 S#ark4;b: P<0.05,5 IR b4k
c: P<0.05,%5 DEX Za1bix

2.2 BMRKAAHBET TR

HHRT WL S LLEBERT A P2 ITTIE M, 2 IS HE,
FZAZWERE AT WL OB B R % S5 M 5, oKk B e o, A< I
rr R 2 IR A5 . TR 2 2 T i ik B i, #h 4 oo
FEI I BEUG I, w7 DL 22 i df 2 T IR AE , 25 YT A,
FLANMIRIE . 5 IR 41 Heds , DEX 41 DY ZH #2e 4

i, WK 1, S 1K mis s & i %R 0,
IR 41 . DEX 20 DY 41z sh#h & 5% R B B T i,
IR 40 > DY 4 > DEX 41, 4l 6] e 2 S 40 A G it
B (P<0.05), k2,

E1 sRfEEERE48 h ZFAXREWFEFNUE (HE x400)

F2 BHARBHESHESEHHETRERIEER
[n=6,(x%s5)% |

20 51 12h 24 h 48 h 72 h
S 0+0 00 0+0 00
IR 41 62 +2 65 +2 69 +3 65 £2
DEX 4] 49 +3* 47 £2° 53 32 51 £3°

53 £2 67 3% 67 £3%

a:P<0.05,5 IR Zi3k4;b. P<0.05,5 DEX flpts

DY £ 55 +2

2.3 ZAKXFAMARE 6w A TR T

TUNEL 3 6 100 241 e 978 7= P 20 B A2 M B €, 1
EFMEEE R ESG, 5S40, IR 4 . DEX 4]
DY ZHA A8 T A6 B i A& (P < 0.01) , o e
KIRH>DY 4 >DEX 4, 2R HGIT¥EX(P<
0.05) o 45 2H 4 Jif 8 T Fifi St 1l J B5F (B 328 3 T 757, 48 h
IRBI T EE(E 2.3)

—a—S 4
—8—DEX 4

—— IR 4
——DY 4

oo
S
1

QH]E@.{EJT—K( o)
~ o
=

> B s

[\*]
(=
&

L a— T —
0 12 24 36 48 60 72

i 5] (1/h)
a: P<0.01,5 S #1p% b, P<0.05,5 DEX 404k
B2 FAXRBROEELIEARENESHBEMEBBTERTL




37 B S M ¥ = K B OK ¥ ¥ M Vol. 37, No. 5
436 2015 4E3 A 15 H J Third Mil Med Univ Mar. 15 2015

3 TUNEL $:ENBEAKXRESHEROFETS G 5 RRALENESARDEETR 48 h HiE
Ty ( x400) Bax ®ix ( x400)
g R —a—S 4 —A— IR 4]
2.4 B4R KAMMIA Bax Av Bel-2 ik AKFZA 5o ——DY 4]

B 1 Bel-2. 552 41 1 460 B P 200 ML 66 0 L 2 R
BRI IR AR e, 4L LA I 275 B =

A Bax Al Bel-2 kK-8 S AW T (P <

IS
o

Bel-2 S 44 i £
&
&

0.01),Fr Bax T FE S IR 4 > DY 4 > DEX 4, 20+

Bel-2 % [ ik DEX 41 > DY 41 > IR 41, 22 R H 4T of e . ——m

FEY(P<0.05,84~7),

2.5 A KA A Caspase3 & ik K-F LAk 0 P 2 ?Ié 4IS 6|0 7'2
i Image ) BRI 20 DRI OF HHAE W)

_ . : . 5 S4nbi ;b P<0.05,5 DEX 4a1b4
Caspase3 FIFFAHF S Bractin N 2RI 1L, s 20 <00 ’ ’
. IR*’ZE v Eﬂa;;n])'ji f;i{‘ ;‘f gy 6 SESMEEERTEREA b2 RERRNEY
Caspase3 HFFRIKHW BT, T HAETE S 48 h S 4]
F#E Caspase3 JK LA LA 5. 7%, T DEX 41 2y
23.4% ,DY 41/ 64.8% ,IR 41} 84.5% , WH 8,

=S4 —— R4
70 —o— DEX 41 ——DY 4
60F e
I S
s 50}
2y 33— 1T
= o 5 2> ou
# 30+
=
5 20F
~M
10F . .
0 12 24 36 48 60 72 o8 Sy aw~.C) £
A i ¢/
IRl AS 41;B. IR 21;C.DEX 21;D.DY 41
a: P<0.01,5 S #1p# b, P<0.05,5 DEX 4104k E7 EEd TS Ak EEE 48 h 585 Bal2

4 JBARRMEBETFEFFERER Bax FRIEHAME TN FiE( x400)



5537 5 5 M
2015 4£3 H 15 A

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 37, No. 5
Mar. 15 2015 437

1 2 3 4

000
I o000

1 ;S éﬂ;Z;DEX éﬂ;3 :DY éﬂ;4;IR éﬂ
8 Western blot #&ZARMBZETE 48 h HiE
Caspase3 RKi&

3 itig

SCIRT J& 5 #0175 )5 W &2 1) — > B B, A AT
Xof P 2R AN M 3 ™ B AR 45405, AR TR N B o S5
TR BE T ESERASL T EERLN . AR
Ik R H P B R S gy S 2 i R 4 25 07 X3 LA
FACRKE FIE F A, IF I8 5 SR 3l kR T AR AH
IR Zivin 32 BELIWT O SRS 3 2l Jikodt <7 5 6 Bk il 15
TR

SCIRI J #LAE Biad R A 2%, EEAUFE AN P Ca®”
R A IR B AR AR SO Y Ay T A R R B
P ARAE S L AR T 45, 1998 4 Sakurai 4 g
SEAREBEGR I 15 min FEPE 588, F F TUNEL
et & LA BERT A s 2 i oA E R T4, A b 2
ML o] e SCIRT J5 51z sh#h £ ose 12 3 2 gh
WIS SE S %) B i IR, i 3 ] R L 2 R ok A i IR
Bo PRI, FRATTHEM DEX %} SCIRL A48 b vl B 5
PO T AR DG, I 38 2 3% 2 4 D0 sl ot P 0 S
4 AR U T A OC B ) Caspase3  Bax Al Bel-2 f3%
KA A58 DEX XF SCIRT (y4E FH. Horh Caspase3
Ve 2R AR A L R A, R R o R A ok
B SR T LA Z B, Bel-2 KIGRE X T
2RI 15 M 75 0 £ ( mitochondria permeability transi-
tion pore, MPTP ) F{) T JC R 5G A A 5C 1) 30 59 4/ 1, fie
P18 H Bax Al 4p MPTP B9 TR, HLIH 128 H Bel-2
AIBH 1E Bax 475 MPTP {9 FF i A& #8Bt 0/ 128800
MPTP it 255 LR 25 B A7 N BRI 2R i (R C
(cytochrome C, CytC ;apoptotic protease activating factor-
2, Apaf-2) BT, B 2 40 M 5T (1) CytC RES & Apaf-1
ZRACTIFHE . Apaf-1 A HEE Caspase3 AYFET, A
1M )3 31 Caspase ZRHK SN, e 4 B T2 A4
G R P T S A R RE A T
Bax Fil Caspase3 Fik ] 5 IF T 48 h ik 5 &0,
BRI TR W T 48 h ikmig, 5 IR 41t
% ,DEX 2H & B [a] & Bax Fll Caspase3 FiA{%, Bel-2 3
R, A IR T/, DR S i kPR 45 1
W . HANRATIA A BE DEX A B[R] 25 T o, 5244
BELVH 700 7 = B, A R M 48 20 B 0F T 2R T, DEXC b
ZERAVE RIS , PRI FRAT TIA S DEX b e L %18
TN o, SZ RN D R R B AL BT | 1 R
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