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Protective effects and possible mechanism of Xingxiong sodium chloride

injection on cerebral ischemia-reperfusion injury in rats
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Abstract The purpose of this research was to study the effect of Xingxiong sodium chloride injection on cerebral
ischemia-reperfusion injury in rats. Rats were divided into five groups, namely sham group, model group, ginkgolide
injection group (3 mg/kg) , Xingxiong sodium chloride injection high-dose group (14 mg/kg) and low dose group
(7 mg/kg). Except for the sham group, animals in other groups were subjected to ischemia for 2h and reperfusion
for 72 h by middle cerebral artery occlusion (MCAO) with thread technique, and then drugs were administered
continuously by tail intravenous injection during reperfusion period for 3 days. The neurological deficit score and
the histopathological score were evaluated; infarction ratio, brain water content and biochemical indexes of animals
in each group were determined. Compared with model group, reduction of neurological deficit score, brain water
content and infarction area were observed obviously at 7 mg/kg and 14 mg/kg of Xingxiong sodium chloride
injection. Additionally, reduction of histopathological score, H,0, and MDA content, increase of the level of GSH,
GSH-Px, SOD and also the capacity of inhibition of superoxide anion radical (-O, ) and hydroxyl radial (-OH) were
observed at 14 mg/kg. The results suggested that Xingxiong sodium chloride injection could effectively enhance

the ability of anti-oxidation in the brain tissues, and protect brain from ischemia-reperfusion injury.
Key words  Xingxiong sodium chloride injection; ligustrazine; cerebral ischemia-reperfusion; middle cerebral

artery occlusion reperfusion model; antioxidation
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Table 1 Effects of Xingxiong sodium chloride injection on neurological deficit score in the rats subjected to cerebral ischemia and reperfusion (x s,

n=12)
. Dose/ (mg/kg) Neurological deficit score
roup ose/ (mg/kg 11 12 13
Sham - 0.00 +0. 00 0.00 +0. 00 0.00 +0. 00
Model - 2.50 £0.52* " * 2.83+0.58" " " 2.93+0.39" "
Ginkgolide injection 2.33+0.49 2.42 +0.51 2.33 £0.65%
Xingxiong sodium chloride injection 7 2.42 +0.51 2.50 +£0.52 2.33 +0.49*
14 2.42 £0.51 2.33 £0.49* 2.25 +0.45%
*** P <0.001 vs sham group;*P <0.05,*#P <0.01 vs model group
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Figure 1 Effects of 3 d on neurological deficit score in the rats subjec-
ted to cerebral ischemia and reperfusion (x +s,n=12) Sham Model
*** P <0.001 vs sham group;* P <0.05,™ P <0.01 vs model group
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Figure 3 TTC staining analysis of the infarcted brain regions
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Figure 2 Effect of Xingxiong sodium chloride injection on ratios of
infarct area after cerebra | ischemia-reperfusion in rats (x +s,n=6)

*** P <0.001 vs sham group,* P <0.05,™P <0. 01 vs model group
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Sham  Model 3 1nlg/kg 7mg/kg 14 mg/kg
Ginkgolide Xingxiong sodium
injection  chloride injection
Figure 4  Effect of Xingxiong sodium chloride injection on brain water
content in the rats subjected to cerebral ischemia and reperfusion (x
s,n=6)
*** P <0.001 vs sham group;*P <0.05,*P <0.01 vs model group
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Table 2 Effect of Xingxiong sodium chloride injection on histopatholo-
gy scores in the rats subjected to cerebral ischemia and reperfusion (x +

s,n=6)

Group Dose/ Cerebral histopathology
(mg/kg) scores
Sham - 1.17 £0.26
Model - 5.50+1.17"""
Ginkgolide injection 3 2.08 £1.28"
Xingwiong sodium chloride injection 7 3.75£0.83
14 1.83 £1.44™

* " P <0.001 us sham group; ™ P <0. 001 us model group

Figure 5 Effect of Xingxiong sodium chloride injection on neuronal injury in the ischemic cerebral cortex of rats (HE, x100)

A :Sham ; B :Model ; C ; Ginkgolide injection (3 mg/kg) ;D : Xingxiong sodium chloride injection (7 mg/kg) ; Xingxiong sodium chloride injection (14

mg/kg )
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Table 3  Effects of Xingxiong sodium chloride injection on brain level of glutathione( GSH) , glutathione peroxidase ( GSH-Px) ,methane dicarboxylic

aldehyde( MDA ) and superoxide dismutase (SOD) (x+ s,n=6)

Group Dose/ GSH/ GSH-Px/ MDA/ SODb/
(mg/kg) ( pmol/g prot) (U/mg prot) (nmol/mg prot) (U/mg prot)
Sham - 30.82 +2.53 36.30 +£3.57 0.79 +0. 16 119.36 +11. 63
Model - 22.41 £2.07** " 23.32+£2.83""" 1.24+0.26" " * 85.75+£7.88* " *
Ginkgolide Injection 3 28.12 +3.33% 30. 10 =2. 54* 0.93 0. 11* 100.70 +7.61%
Xingxiong sodium chloride injection 7 26.61 +3. 18* 30. 00 +3. 52* 1.00 £0. 11 99.24 £9.07
14 28.79 +2.61% 32.89 +7.56" 0.84 +0. 16 102. 36 +12.29%

*** P <0.001 vs sham group;*P <0.05,*P <0.01,*#P <0. 001 vs model group

Table 4 Effects of Xingxiong sodium chloride injection on reactive oxygen species (ROS) (x+ s,n=6)

Dose/ H,0,/

Grou
P (mg/kg)

(wmol/g prot)

Inhibition of -0, /
(U/g prot)

Inhibition of -OH/
(U/mg prot)

Sham - 6.07 £1.27 134.21 +17. 64 82.96 £9.31
Model - 13.17 £3.20" " * 107.01 £10. 82" 68.86 +6.61"
Ginkgolide injection 9.45+1.51* 143.18 +15. 61" 85.89 +7.67"
Xingxiong sodium chloride injection 7 10.45 £1.16 138.62 +14.91* 84.05 +8. 89"
14 9.43 +1.91* 144. 74 +27. 08* 88.27 +8.26"

*P<0.05," ** P <0.001 vs sham group;* P <0.05,*P <0.01 vs model group
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