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Protective effects of muscone combined with breviscapine on blood-brain barrier in

rats after cerebral ischemia-reperfusion injury
Xu Lu' , Su Zuluz(lKey Laboratory of Biochemistry and Molecular Pharmacology, Chongqing Medical University, Chongging, 400016;
*Department of Neurosurgery, Yongchuan Hospital, Chongqing Medical University, Chongqing, 402160, China)

[ Abstract | Objective  To determine the effect of combination of muscone and breviscapine on the
expression of MMP-2 and MMP-9 and the permeability of blood-brain barrier in rats after cerebral ischemia-
reperfusion injury. Methods A total of 504 rats were randomly divided into sham operation group, model
group, muscone group (1 mg/kg), breviscapine group (200 mg/kg) and combination groups (1 mg/kg
muscone plus 400, 200 and 100 mg/kg breviscapine, respectively) , 72 animals in each group. Middle cerebral
artery occlusion model rats were established by suture-occluded method. After reperfusion for 3, 6, 12, 24, 48
and 72 h, the levels of MMP-2 and MMP-9 in the brain tissue were evaluated by Western blotting, and the
permeability of blood-brain barrier was evaluated by evaluating the contents of Evans Blue in brain tissue.
Results  Compared with model group, the expression levels of MMP-2 and MMP-9 and the content of EB in
brain tissue were decreased significantly in the breviscapine group and the combination groups (P <0.01). But
there was no significant difference in the expression levels and the content between the model group and the
muscone group( P >0.05). Factorial analysis showed that muscone of 1 mg/kg combined with breviscapine of
high, middle and low doses exerted synergetic effects (P <0.01). Conclusion  Muscone combined with
breviscapine shows better protective effects than breviscapine alone on the blood-brain barrier in rats after
cerebral ischemia-reperfusion injury.
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(400,200,100 mg/kg) , R 72 K, £ FEAR] 30 min, Hi
FHHEVS 30 min, 6,12 24 48 h #EH 4325 1 3,36 ik, RTA
YURIBE R 25 T 45 e A HER K
1.3 A gEs

2 MR R AY Longa 25 A 2k v e 57 K BUK G v 30 fik ok
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Jik e AN EAN K 4 LA L S bk K 2540 sh kR L
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WAk EB &t (mg/kg) o INZHEZ EB i (pe/g) = FRIAE
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B 1 Western blot il & 0 X R M B # X EA R B AL F MMP-2(A) il MMP9(B) B3R i%

F1 BNMBEESARLESAKXBRKEALR MMP-2 EBQHEITRIE (MMP-2/B-actin,n =6, x £s)

205 3h 6h 12 h 24 h 48 h 72 h
rFARA 0.12 £0.02 0.14 +0.05 0.17 £0.02 0.13£0.01 0.17 £0.05 0.16 +0.03
FERIZ 0.26 +0.04" 0.37 0. 10" 0.46 +0.09" 0.63 0. 10" 0.52+0.11P 0.41 =0. 10"
JEF A 2L 0.27 +0.03" 0.34 £0. 11" 0.42 0. 10" 0.65 0. 145 0.50 £0. 09" 0.44 +0. 12"
ISE2ix il 0.17 £0.05¢ 0.23 +0.07" 0.34 +0. 06" 0.51 0. 075" 0.40 +0. 04bef 0.35 +0. 06
BRI A AT AR 0.14 +0. 061 0.16 0. 044 0.26 +0.05" 0.32 £0. 05" 0.29 +0. 08 0.23 +0.07"
B ERIE A AT SR AL 2 4l 0.13 £0.02¢ 0.15+0.06¢ 0.28 +0.03" 0.33 +0. 06" 0.27 +0. 054 0.22 +0. 04
R AFERIR G T 224 R AR 2 0.15 £0.044 0.20 £0.06" 0.29 +0.07" 0.36 £0.08" 0.30 £0.07 0.25 0. 06"

a:P< 0.05,b:P< 0.01, 5 F R4Lrb&;0:P < 0.05,d:P< 0.01, 5EA L4 ;e:P< 0.05,{:P< 0.01,5 FARKESITZIL
FARA F LI

x2 GNBERARNESHEXRBEAR MMP9 ERMHEIRE (MMP-9/B-actin,n=6,% =)

2151 3h 6h 12 h 24 h 48 h 72 h

RFARL 0.05 +0.03 0.08 +0.05 0.05 +0.04 0.06 +0.03 0.07 +0.05 0.05 £0.06
FRIZ 0.22 +0. 06" 0.19 £0.07" 0.25 +0. 08" 0.33 £0. 10" 0.22 +0. 04 0.20 +0. 03"
B R ZH 0.17 0. 03 0.16 0. 04" 0.22 +0.11b¢ 0.35 0. 12" 0.24 +0. 09 0.18 +0. 13"
ISE-7i% il 0.09 +0.05¢ 0.12 +0.04 0.14 £0.03b 0.22 +0.07"de 0.18 +0.03"* 0.15 £0.02bde
R AR G T 2R AL R ) AL 0.07 £0.044 0.09 £0.04¢ 0.11 £0.05" 0.12 £0.042 0.11 £0.05¢ 0.06 £0.034
SRS AT S AL PR 4L 0.08 +0.05¢ 0.09 £0.07¢ 0.12 +0.03" 0.13 £0.06% 0.11 £0.07 0.08 £0.051
B A MG A AT SR AL R AR Al 0.09 0. 022 0.10 +0. 06" 0.15 +0.07" 0.16 +0. 06" 0.12 +0.05% 0.09 +0. 044

a:P< 0.05,b:P< 0.01, 5 F RAkE;c:P< 0.05,d:P< 0.01, 5HEA 2864 ;e:P< 0.05,f:P< 0.01,5 B AREKLSITERRL

FARA F LI E
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205 3h 6h 12 h 24 h 48 h 72 h

BFAL 1.47£0.18 1.23£0.12 1.36 +0.09 1.44 £0.13 1.37 £0.17 1.39 +0.08
HLRIZ 4,28 +0.33® 5.22 £0.40° 5.50 £0.43% 6.79 £0.47% 6.02 +0.32¢ 5.67 +0.36%
B A i 2 4.16 +£0.30% 5.23 £0.424¢ 5.37 £0.33% 6.68 +0. 44 5.87 £0.36% 5.55 +0.31%
ISE-X & 3.20 0. 253 3.66 £0.214b 4.14 0. 242bc 4.52 +0.30%¢ 4.19 0. 282bc 4.08 +0.25%¢
BRAFEER G T 2L R w0 ik 2 2.06 +0.10°" 2.84 +0. 162 3.23 +0. 16 3.49 +0.27° 3.15 +0.20% 2.77 £0.13°"
B HIE A AT RRAE R ] 2.15+0.174 3.07 0. 142> 3.38 £0. 19 3.60 £0.314 3.22 £0.21% 2.90 0. 144
B I A 4T AL R AT 41 2.33 £0.19%" 3.11 0. 16 3.52+0.222 3.87 £0.35% 3.46 £0.30% 3.05 £0.23%

a:P< 0.01, 58 F Raks;b:P< 0.01, 588 k4 ;c:P < 0.01,5 BARBEAIT Z 65440 54k
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