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Protective effects of Naomaili granules on cerebral ischemia-reperfusion in

rats and its mechanism
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Abstract The objective of the study was to determine the potential effects of Naomaili granules on rats subjected
to ischemia and reperfusion. With the exception of animals in sham group, all animals in treatment groups were
subjected to ischemia and reperfusion by middle cerebral artery occlusion (MCAQO) with thread technique. The
ability of anti-cerebral ischemia, relieving cerebral edema and antioxidation was evaluated by the measurement of
neurological deficit score, ratios of infarction area, brain water content, histopathological score and biochemical
indexes related to oxidative stress in brain tissue. Significantly reduction of infarction area, histopathological
score, contents of H,0, and MDA were observed at 6 g/kg and 3 g/kg Naomaili granules compared to animals in
the model group; the capacity of inhibition of superoxide anion radical (O, ) and hydroxyl radial (-OH) were also
found to have increased. Additionally, Naomaili granules (6 g/kg) improved neurological function, reduced brain
water content, and increased the level of GSH, GSH-Px and SOD compared with model group. The result sugges-
ted that Naomaili granules exhibited obvious protection against cerebral ischemia and reperfusion-induced injury

due to its antioxidating effect.
Key words Naomaili granules; cerebral ischemia-reperfusion; middle cerebral artery occlusion reperfusion

models; free radical; antioxidation
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Table 1 Effects of Naomaili granules on neurological deficit score in the rats subjected to cerebral ischemia and reperfusion (x £s,n=9)

Neurological deficit score

Group Dose
1 3 4 5d
Sham - 00 00 0+0 00 0+0
Model - 2.44 +0.53" 2.44 £0. 53" 2.56 +0.73% 2.89 +0. 60" 2.78 +0. 44%
Yinxingye tablet 7.2 mg/kg 2.56 +0.53 2.56 £0.53 2.33+0.71 2.11+0.78" 2.00+0.71"
Naomaili granules 3 g/kg 2.44 +0.52 2.56 £0.72 2.44 +0.53 2.22 +0. 67 2.11 +0.78
6 g/'kg 2.56 +0.52 2.56 £0.52 2.11 +£0. 60 2.00+0.71" 1.89 £0.60" *

#PpP <0.01 vs sham group; * P <0.05, * * P <0.01 »s model group

3.2 atdkd B iE KR RAR L & AR A B0l

i e ol FERE T R BB 2525 S d, TR 2,
J& 2 h B AR AR SEIf2 TTC Yot PhF AR UK
T BH O RERE X, 1 A5 0 20 ) PR 2 A AR X
ik K AR AR = AT i 4 5 S A N TR AR T AR
A5 45 /N 50.72% (P < 0.001) Fl 26.94% (P <
0.01), #5RILFE?2,

Table 2  Effect of Naomaili granules on infarct area after cerebral I/R

inrats (x +5,n=6)

. Infarction Infarction area
Group Dose .
area/ % reduction/ %
Model - 26.52 +1.85 -
Yinxingye tablet 7.2 mg/kg 10.38 £1.85" * * 60. 86
Naomaili granules 3 g/kg  19.60 £3.93* * 26.94
6 g/kg 13.07 £3.00" "~ 50.72

**P<0.01," " " P<0.001 vs model group
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Table 3  Effect of Naomaili granules on brain water content in the rats

subjected to cerebral ischemia and reperfusion (x +s,n=6)

Brain water Reduction of brain
Group Dose

content/ % water content/ %
Sham - 78.62 £1.11 -
Model - 83.43 +1.38* -
Yinxingye tablet 7.2 mg/kg 81.18 +1.37* 2.70
Naomaili granules 3 g/kg 81.58 £ 1. 06 2.22

6 g/kg 80.60 £1. 19"~ 3.39

#P <0.001 vs sham group; * P <0.05, * * P <0. 01 vs model group
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Table 4 Effect of Naomaili granules on histopathology scores in the

rats subjected to cerebral ischemia and reperfusion (x £s,n=3)

. Cerebral Reduction of
Group Dose .
histopathology score  the score/%

Sham - 0.00 +0. 00 -
Model - 12.50 + 1. 50%% -
Yinxingye tablet 7.2 mg/kg 8.33+1.15" 33.36
Naomaili granules 3 g/kg 8.17+1.61" 34. 64

6 g/kg 6.83 +£2.02" " 45.36

###P <0.001 vs sham group; * P <0.05, * * P <0. 01 vs model group
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Figure 1 Effect of Naomaili granules on neuronal injury in the ischemic cerebral cortex of rats( HE, x 100)

Table 5 Effects of Naomaili granules on brain level of glutathione( GSH) , glutathione peroxidase ( GSH-Px ) , malondialdehyde ( MDA ) and superoxi-

dase dismutase(SOD) (x +s,n=6)

Group Dose GSH/ (\umol/g prot) GSH-Px/( U/mg prot) MDA/ ( nmol/mg prot) SOD/ ( U/mg prot)
Sham - 30.52 +3.04 35.01 £5.35 9.53+1.22 158. 14 +20. 64
Model - 21.90 £2. 72" 23.74 £3.79% 16.71 2. 71% 101. 63 +26. 27"
Yinxingye tablet 7.2 mg/kg 29.61 £5.50 " 32.15 4. 15 11.70 £1. 66 * * 139.51 +13.37 "
Naomaili granules 3 o/kg 28.35 +3.50 30.55 +7.30 13.46 £2.34* 129. 11 £14.27
6 g/kg 30.23 +3.86" " 34.31 +4.03 " 10.16 £10.2" " * 146.94 +17.33 " *

#P <0.01," P <0.001 vs sham group; * P <0.05,* * P <0.01,*** P <0. 001 vs model group
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Table 6 Effects of Naomaili granules on reactive oxygen species( ROS) (x+s,n=6)

Group Dose H, 0,/ (mmol/g prot) Inhibition of O, /(U/g prot) Inhibition of +OH/(U/mg prot)
Sham - 9.99 +1.06 135.67 +15.36 89.56 +9.93
Model - 16.22 = 1. 56%* 111.05 +11. 48% 69.38 +12.89%
Yinxingye tablet 7.2 mg/kg 11.58 £3.26 " 137.07 £15.47" 92.58 +11. 64~
Naomaili granules 3 g/kg 11.65+1.61"° 136.12 +15.21" 91.08 +11. 19"

6 g/kg 10.76 £3.31 " " 144.22 +14.67" " 99.73 +13.07" "

¥P <0.05," P <0.001 vs sham group; * P <0.05,* * P <0. 01 vs model group
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