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5 min (1:1000) ,Caspase3(1 : 1 000) ,Caspase9(1 :
5s 30 s 1 000) 4 C
2 o IgG( 1 : 10 000) 1h
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1.6 TTC Image] o
TTC 37 C GAPDH 3
30 min 0
1.11 SPSS 19.0
xxs t
o P<
1.7 TUNEL 0.05 o
20 pg/ml DNase K 20 ~37 C 5
20 min  PBS 3 50 wl TUNEL
37 C 60 min PBS 1 2.1 MCAO
0.2 ml 10 min PBS Y
3 50 pl Streptavidin-HRP 1 o
30 min PBS 3 (£=5.066 P <0.05) N
0.3 ml DAB o N (¢t =1.265.
10 (%) = 7.178.3.544 P <0.05) . MACO
1 MCAO (n=10 x=s)
(s)
6.43 £1.36 3.13 £0.69 3.12£0.92 3.65+1.32
4.311.12" 26.78 +4.45" 4.13+1.03" 6.52+0.84"
25 mg/kg 4.45 +1.67 25.95 +3.94 4.06 +1.28 6.12+1.73
50 mg/kg 6.12 £1.54" 9.34 £2.42% 3.54 +1.33" 4.26 +1.17*
100 mg/kg 6.87 +1.49* 3.07 £0.87* 3.25 +1.02* 3.97 £0.93*
6.64 +1.93* 3.58 =1.14* 3.37 £0.85* 4.02+1.11%
" P<0.05; :*P <0.05
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A: ; B: ;G 25 mg/kg ;D: 50 mg/kg ; E:
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1: 2 3 25 mg/kg ;4 50 mg/kg ;5 100 mg/kg ;6:
<0.05; :*P<0.05
50,100 mg/kg 50,100 mg/kg
(F=1.687 P <0.05) N (F=15.95 P<0.05),
N ( F =53.30. 5 MCAO
0.515 0.4.316 P <0.05) , (n=10 x5)
2.2 MCAO
HE 0.38 £0.16
( 1) 2.63 £0.227
25 mg/kg 1.71 £0. 14
( 2) - 50 mg/kg 1.68 £0.21%
o 100 mg/kg 1.64 +0.19*
1.66 £0.17*
(t=1.338 P<0.05) . 50.100 mg/kg 7 P<0.05; 7P <0.05
MCAO 2.4 MCAO
(F=17.94 P<0.05) , TUNEL
2.3 MCAO 3
TTC
20

(t=1.055 P <0.05) .

(t=1.162 P <0.05) . 502100 mg/ke
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3 MCAO
1: V28 ;3¢ 25 mg/kg ;4 50 mg/kg ;5 100 mg/kg ;6: P
<0.05; :#*P<0.05
(F=22.73 P<0.05) , SOD.GSH (F=11.18.13.37
2.5 MCAO Survivin. Caspase— P <0.05) MDA (F=5.364 P<0.05),
3.Caspase9 Western blot
Survivin, Caspase-3 . Caspase-9 3 MCAO Survivin. Caspase-3 .
4. 3 . Caspase-9 (n=10 x£s %)
Survivin ( t =1.364 P <O. 05) Survivin Caspase-3 Caspase-9
/Actin /Actin /Actin
Caspase-3 . Caspase-9 (t =1.154. 01320 04 0.03.20.01 0,01 20,01
1.065 P <0.05) - 50, 0.02£0.01°  0.420.06°  0.32+0.05
100 mg/kg Survivin 25 mg/kg  0.02+0.01 0.41 £0.05 0.31+0.04
B ‘ P ‘ 50 mg/kg  0.06+0.02%  0.140.03%  0.05+0.02%
(F=21.56 P <0.05) Caspase-3.Caspase9 100 mg/kg  0.11£0.02%  0.04£0.02%  0.03 £0.02*
(F=79.42.71.15 P<0.05) . 0.15£0.03%  0.03£0.01  0.03+0.01*
:" P<0.05; :#*P<0.05
I 2 3 4 5 6
Survivin | S o — 4 SOD.MDA .GSH (n=10 x+s)
SOD MDA GSH
(U/mg) ( nmol/mg) ( nm/mg)
Caspasc-3 - Ny o= 11.352.34  1.4240.39  43.93 +4.36
3.64 £0.94" 4.79+1.85" 19.42 +3.23"
25 mg/kg  4.08 +0.62 4.66+1.34 20.46 +3.16
Caspasc-9 —— 50 mg/kg 7.35+1.34%  2.31+0.82%  31.02+5.18*
100 mg/kg  10.46 +2.21%  1.55+0.67%  42.38 +5.44%
9.12+1.35%  1.68+0.74"  36.06+4.23"
Actin | M WS SN - — " P<0.05; *pP<0.05
4 Survivin. Caspase-3 . Caspase-9 2.7 MCAO LDH.Na*X"*—
1: 028 3 25 mg/kg 4 50 24 -
me/kg ;5 100 mg/kg ;6 20 meg/ke ATP .Ca™"-Mg""-ATP
LDH.Na*K*-ATP .Ca’"-
2.6 MCAO SOD.GSH. Mg " -ATP 5 o
MDA SOD. LDH (£=2.292 P <0.05)
MDA .GSH 4 o Na®K*-ATP .Ca’*-Mg’"-ATP (t=
SOD.GSH (t=1.959.2.585 P 2.188.3.645 P <0.05) ,
<0.05) MDA (1=1.843 P <0.05) 50,100 mg/kg LLDH (F =
MCAO 50,100 mg/kg 26.26 P <0.05) Na®"K*-ATP .Ca’*" Mg " -ATP
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(F=19.33.2.701 P<0.05) .

5 LDH.Na*K*-ATP .
Ca’* Mg?* ATP (n=10 x +5s)
LDH Na*K*ATP  Ca®*-Mg?*-ATP
( U/mg) ((pmol/L/mg/h)  (‘pmol/L/mg/h)
923.17+£129.13  4.08 +0.39 3.53£0.45
2351.73£237.06" 1.52+0.45" 2.010.43"
25 mg/kg 2217.69 +215.19  1.58 +28.54 2.33+0.56
50 mg/kg 1732.36 £196.35% 2.83 £0.42" 3.09 +0.88*
100 mg/kg 1093.21 £201.53% 4.26 £0.37% 3.56 +0.64%
1132.32£159.65% 3.31+0.54% 3.12£0.75"
:" P<0.05; MCAO 1P <0.05
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tion of apoptotic and anti-apoptotic molecules after middle cerebral

Effects of imperatorin on hippocampal injury and atpase activity

in cerebral ischemia reperfusion rats
Zhao Kang' Zhao Xumeng® Xing Yali’ et al
('Dept of Emergency ’Dept of Neurosurgery The First Hospital of Hebei Medical University Shijiazhuang 050000
*Dept of Psychosomatic Medicine The Second Hospital of Hebei Medical University Shijiazhuang 050000)

Abstract Objective To investigate the effects of imperatorin on hippocampal injury and atpase activity in rats af—
ter cerebral ischemia and reperfusion. Methods The rat model of cerebral ischemia — reperfusion was established
and the rats were randomly divided into 6 groups: healthy control group model group imperatorin 25 50 100 mg/
kg group and nimodipine group for follow-up experiments. Y maze experiment detected the learning and memory
function of rat brain. HE staining was used to detect pathological damage of brain tissue in rats. Apoptosis of rat
neurons was detected by TUNEL staining. The contents of total superoxide dismutase ( SOD) malondialdehyde
( MDA) and glutathione peroxidase ( GSH) were detected by the kit. The activity of lactate dehydrogenase( LDH)
Na*®-K*-ATP and Ca’* -Mg’* -ATP were detected by the kit. Survivin Caspase-3 and Caspase-9 were detected by
Western blot. Results Compared with model group healthy controls and extraneous imperatorin 50 100 mg/kg
and nim horizon group armed into a significant rise in number of incubation period ( P <0.05) the extraneous
arms starting arm into the number the other arm into number significantly reduced( P <0. 05) significantly im—
proved pathological damage degree and the apoptosis positive cells were significantly reduced Survivin protein level
significantly increased ( P <0.05) Caspase 3 Caspase-9 proteins significantly reduced ( P <0.05) SOD and
GSH contents significantly increased( P <0.05) MDA content significantly decreased( P <0.05) LDH activity
significantly decreased ( P <0.05) Na®XK*-ATP Ca’" -Mg’" -ATP activity significantly increased( P <0.05) .
Conclusion  Imperatorin has a protective effect on cerebral ischemia and reperfusion in rats.

Key words imperatorin; stroke; apoptosis; oxidative stress



