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Tab.1 Effect of Angelica sinensis total phthalide
(ASTP) on neurological score in ischemia/reperfu-
sion(I/R) rats

Neurological score

Group Before reperfusion 2 h after 24 h after
Sham 0.0+0.0 0.0+0.0 0.0£0.0
Model 10.9+2.1* 9.8x1.8" 9.7+1.6™
ASTP 0.05 9.3+1.0"  8.1x1.7 8.6+1.1
0.1 8.5+1.5"% 6.8+1.8% 7.3x1.3%
0.2 7.6+3.1=% 6.7+2.6% 6.1x3.1%
Xuesaitong 0.05 9.3 +2.4*  6.2+2.4% 6.5+2 3%

Rats were given ASTP 0.05, 0.1, 0.2 g-kg~' and Xuesaitong
0.05 g-kg~', once a day, for 7 d. On the 7th day, 30 min after
delivery MCAO reperfusion injury was prepared by using the
suture-occuluded method. x+s, n=10. * P <0.01, compared with
sham group; #P<0.05, #P <0.01, compared with model group.

2.2 Z)ARFBRXT R R P E K RN AE ST E AR
EATD)
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49.6% (P <0.05) ,ASTP 0.05 g-kg ™" JoH @At
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Fig.1 Effect of ASTP on cerebral infarction rats. A; sham group; B: model group; C, D and E; ASTP 0.05, 0.1 and 0.2 g-kg ™’
groups; F: Xuesaitong group. The normal tissue showed red after staining while the part of infarction showed white.

Tab.2 Effect of ASTP on rate of cerebral infarction
area in I/R rats

Group Rate of cerebral infarction area/%
Sham 0.0+0.0
Model 28.4+7.9™
ASTP 0.05 25.5+5.4
0.1 16.4 5.6
0.2 14.2 4. 2"
Xuesaitong 0. 05 12.1 +4.1%

See Tab. 1 for the treatment. Rate of cerebral infarction area(% ) =
cerebral infarction area /the whole area of the brain x100%. x+s,
n=10. * P <0.01, compared with sham group; " P <0.01,
compared with model group.
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Tab.3 Effect of ASTP on brain edema in I/R rats

Group Brain-water- Inhi'bitory rate of
content/ % brain edema/%
Sham 76.3 1.1 100
Model 79.6 £1.3 (O
ASTP 0.05 79.3+1.0 9™
0.1 78.2+1.2 427*
0.2 77.9+1.0 52**
Xuesaitong 0.05 78.3+1.3 39"*

See Tab.1 for rat treatments. Brain content(% ) = (wet mass of
brain — dry mass of brain)/wet mass of brain x 100%. Inhibitory
rate of brain edema (% ) = ( brain content of model group — brain
content of ASTP group)/ (brain content of model group — brain con-
cent of sham group) x100%. x+s,n=10. * P<0.05, * P<
0.01, compared with sham group; #P <0.05, compared with model
group.

Tab.4 Effect of ASTP on malondialdehyde ( MDA )
and superoxide dismutase (SOD) in I/R rats

Group MDA/_1 SOD{1
umol-L kU-L
Sham 4.1 +1.1 52.1+8.4
Model 9.9x2.5™ 39.8£10.3"
ASTP 0.05 10.7 £2.4 ™ 45.3+14.2
0.1 7.3+2.5% 47.1+9.2
0.2 6.3+1.6" 49.3 +6.4"
Xuesaitong 0.05 5.0 +1.5% 51.6 +11.1*

See Tab. 1 for rat treatments. x +s, n=10. ™ P <0. 01,
compared with sham control group; * P <0. 05, # P <0. 01,
compared with model group.
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Fig.2 Effect of ASTP on pial vascular blood flow
(PU) in rats. See Tab. 1 for the rat treatment. x +s,n=10.
*P<0.05, ** P<0.01, compared with sham control group; #P <
0.05, #P<0.01, compared with model group.
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Protective effect of Angelica sinensis total phthalide against
cerebral ischemia/reperfusion injury in rats

SONG Shu-hui'?, YU Bing', XU Xu', ZHAO Zhuan-you', TANG Li-da'
(1. State Key Laboratory of Pharmacokinetics and Pharmacodynamics, Tianjin Institute of Pharmaceutical
Research, Tianjin 300193, China; 2. Graduate School of Tianjin University of Traditional
Chinese Medicine, Tianjin 300193, China)

Abstract. OBJECTIVE To study Angelica sinensis total phthalide (ASTP) in terms of cerebral is-
chemia protection. METHODS SD rats were orally given ASTP 0.05, 0.1 and 0.2 g-kg™', once a
day, for 7 d. On the 7th day, 30 min after administration, line occlusion was used to prepare middle cer-
ebral artery occlusion before the reperfusion injury model was established. Before reperfusion, 2 and
24 h after reperfusion, the neural function score was calculated, the area of cerebral infarction and the
cerebral edema ratio were measured before the content of MDA and the activity of SOD were detected.
Also, the treated rats were injected with 10% molecular weight dextran 5 ml-kg ™' through the fernoral
vein on the 7th day. The neurological function sore was detected. RESULTS Compared with the sham
operation group, the neurological function score of model group increased significantly, so did the area of
cerebral infarction. Brain edema occurred at the same time. The increase of MDA content was accompa-
nied by the decreased activity of SOD. Compared with model group, the neurological function score of
ASTP 0.1 and 0.2 g-kg ' group decreased by 20.4% and 28.7% ( P <0.05). When reperfued for 2 h,
the neurological function score of ASTP 0.05, 0.1 and 0.2 g-kg ™' group decreased by 15.5% , 28.7%
and 29.9% ( P < 0. 01), respectively. Twenty-four hours after reperfusion, the neurological function
score of ASTP 0.05, 0.1 and 0.2 g-kg ' decreased by 11.9% , 25.3% and 37.4% ( P <0.01) , respec-
tively. The area of cerebral infarction was reduced by 9.8% , 41.7% and 49.6% (P <0.05), respectively,
and brain edema was reduced by 9%, 42% and 52%, respectively. At the same time, the content of
MDA decreased, the largest decrease rate being 62%. The activity of SOD increased, and the maxi-
mum was 77.1%. Compared with sham group, the pial vascular blood flow of model group decreased
significantly. Compared with model gorup, the pial vascular blood flow of ASTP groups improved signifi-
cantly( P<0.01), but still lower than that of sham group( P <0.05). CONCLUSION ASTP has protec-
tive effect on cerebral ischemia-reperfusion in rats.

Key words: Angelica sinensis ( Oliv. ) Diels; Angelica sinensis total phthalide; reperfusion injury,
cerebral; meningeal microcirculation
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