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Effects of different doses of dexmedetomidine preconditioning on focal cerebral ischemia
reperfusion injury in rats

Xu Ludan, Fan Teng,Zhang Hongwei, Yang Mingyue , Ma Wenke, Qin Pengyu, Yue Xiuqin"

Department of Anesthesiology ,the First Affiliated Hospital of Xinxiang Medical University , Xinxiang 453100, China

[Abstract] Objective: To explore the effects of different doses of dexmedetomidine (DEX) preconditioning on focal in cerebral
ischemia reperfusion injury rats. Methods: Fifty healthy male Sprague-Dawley rats were randomly divided into the sham operation
group (sham group) , the ischemia-reperfusion group (I/R group) , the low-dose dexmedetomidine group (D1 group) , the medium-dose
dexmedetomidine group (D2 group) , and the larger - dose dexmedetomidine group (D3 group). The sham group received surgical
procedures without causing ischemia. The sham group and the I/R group received 1 mL normal saline intraperitoneally 30 minutes
before ischemia, and the D1, D2 and D3 groups were injected with dexmedetomidine in 50 pg/kg, 100 pg/kg and 200 pg/kg,
respectively. The levels of S100B protein were measured 24 h and 48 h after reperfusion, the contents of Bel-2, Bax and the volume of
cerebral infarction were determined 48 h after reperfusion. Results : Compared with the I/R group, the protein contents of S1008, Bax,
and the volume of cerebral infarction in the D1,D2 and D3 groups were lower(P < 0.05) ,but were higher than those in the sham group
(P<0.05) ;the Bel-2 expression were increased (P < 0.05) , but were lower than that in the sham group (P<0.05). The content of Bel-
2 was lower and the content of SI00B protein at 24 h after surgery was higher in the D3 group than that in the D1 and D2 groups(P <
0.05) , but were not statistically different between the D1 and D2 groups. The expression level of protein S1008, Bax and the volume of
cerebral infarction were not statistically different between the D1, D2 and D3 groups. Conclusion: Dexmedetomidine preconditioning

has neuroprotective effect on focal cerebral ischemia reperfusion injury in rats, and the mechanism may be related to the inhibition of
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apoptosis. The effect of dexmedetomidine has no significant difference between 50 pg/kg and 100 wg/kg.
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A PRER K 1 mL, AT AMRHERAE AN A LA 1 1A
SR 5 1/R 2L A S5 0t $5 VE AT 30 min JI S v S 4 PR
7K 1 mL; D1.,D2.D3 £H 435 TS ifn #EAEHT 30 min
i T B A S HEIKE (FIE 5 £ 16120132, YT fH Fif £ 24
AR A BRZS 1) 50,100,200 wafkg (341 LA AR BHER 7K His
P2 50 we/ml) o

®1 BAEXRBEOEMELR
Table 1 Weight, heart rate and blood pressure of rat in

each group (n=10,x +s)
21 5] R (g) LR (W/min) - YR (mmHg)
Sham#l 272.90+8.16  405.50 +30.23  107.60 + 17.42
I/RZH 267.80 = 12.02 393.50 +23.58 113.80+9.77
D14 269.40 £9.36 393.50 +15.99 111.20 +10.90
D24 264.50 = 11.97 385.70 +31.67 119.40 + 14.86
D3 2H 268.10 = 13.64 394.50 +35.00 110.80 + 14.48
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TSI N AR PR UG ZH 2SR 1, 12 000 g
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PhB-actin HINZ . AR MMA Sx EAHEZE ik,
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), 5[ )4 CHFF 1B, TBST R 3 ¥k, BiAR 1 84k
VI bRic L% — Pt (FREE 1:5 000, Santa Cruz
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(GEAT], EE) % . Image J AT A 401
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55 Sham 1M HE , 4 AR 20 K BRI 1 22 T BE VT
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Table 2 Neurological score and infarct volume ratio in

rats after ischemia-reperfusion in each group
(x+s)

IRHESEARFR L (% ,n=5)

A5 Longa it (4,n=10)

Sham 2H 0 0

/R4 2.36 = 0.50" 27.84 +£3.25
D14H 1.80 £ 0.42" 17.57 £2.00™
D241 1.80 £ 0.63™ 18.06 £ 2.40™
D341 1.91 £ 0.54" 20.10 £ 2.96™

5 Sham 4 H#%, P < 0.05; 5 VR 4H 1048, "P < 0.05,

22 &EFSIRE G A&

55 Sham ZHAH L, /R 41 .D1.D2 ., D3 41 K Kl ifiL
FEHETE I 24 .48 h ML S100BE H /K - i T
(P<0.05); 5 /R, D1, D2 . D3 4 Bk ifi 70 1
Ji 24 .48 h Il S100B £ 7K ~F- 24 1 3 B AR (P <
0.05);D1.D2 D3 4[] b, D3 411 i S1008 8 I 7E
Bl P S 24 W D1 . D2 2404 i THis (P < 0.05),
D1.D2 4 2 F TG 15 (P> 0.05) 5 Sl P vE
J5 48 h IfiL7% S1008FE 1 7F D1.D2 . D3 4l [8] 22 L 4¢
HFE L (P>0.05,%3),

2.3 u#L4R Bel-2 Bax & & & ik K-F

Western blot £5 54 i 7~k , D1.D2.D3 4 Bel-2 3
iK% Sham 2 8 /0 (P < 0.05) , % UR 404 BT I+ 5
(P<0.05),D1.D24H#% D3 AT+ (P <0.05),D1.D2
I 25 LG T3 X (P>0.05);D1,D2,.D3 4
Bax /& 17235 7K 4% Sham 20 FF 55 (P < 0.05) , & R
HREL(P < 0.05) , 3 4L AH L IC I I 25 5% (P > 0.05,
K2),
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Figure 1 Results of TTC staining
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Table 3 The content of S100f3 protein in serum of rats in

each group (pg/mL,x +s)
415 FHETEG 24 h PHETENG 48 h
Sham 2 75.40 £5.25 73.16 £ 6.32
/R4 223.02 + 18.00° 206.40 + 10.88"
D14 144.43 £ 9.33™ 127.98 + 15.59™*
D24 153.10 £ 6.16™ 137.92 + 15.98*
D3 2H 167.72 + 6.50"" 139.90 + 15.68*

5j Sham 41 [L#5, P <0.05; 5 VR 4 48 ,"P <0.05; 5 D1, D2 41
e, 2P <0.05(n=10)

3 3t i
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HE X, 244 1 145 MCAO A5 764 Bsf BH 2 — ] K figi v
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5 S P 55 O, A AL IS R 1% o B A AR AL
PRI A BRI I 35 i ) 25 A AN T RE -5 A28 AHARL, SD K B
TE MCAO Ji5 i 45 B AR BV A At 2, LA TR,
AR, BB RE S5, RETH 32 MR AR RN 2 R
e, 5035 FH SD R FRCR IR A2 il 45 ZE M MC A O #5578
VERAS S0 B BERT, SR T HERRPE AR S2 56 25 5 i T

1.004

Bel-2 2 ARk
o o
D o)
(=) (=)

K TN
ES
0.40
0.20
0.00-—— : . . ;
Sham4l VR#L D14l D24l D34l
0.80- *
T
iy
] 0.60
v M
=
= 040-
i
Hg 0.20-
/m
0.00 . . ;

Sham#1 URZH DIZH D24 D34

5 Sham 4116452, "P < 0.05; 5 VR 41142, 'P < 0.05; 5 D1.D2 41
FAE,*P < 0.05(n=5),
2 FAKRMAL Bel-2,Bax BEHRIZKE
Figure 2 Expression of Bcl-2 and Bax protein in rat brain

tissues of each group
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IRV, SR WA 2 FE K T4k R R BRUJR) &t 1
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T D341 ARJE 24 h SI00BFE % = D341 T D1,
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YEFITEH 22 5 iR ik 5] 200 we/kg B HAMZE R
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