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[ Abstract]  Objective To explore the mechanisms of Buyang Huanwu Decoction (BYHWD) in reducing oxidative
stress levels to protect the blood-brain barrier (BBB) in cerebral ischemia/reperfusion injury ( CIRI) rats. Methods A

[EETIE ] b s FH7 BHE R RV 40 H (206277066 ) ; T AL A RHE BT & F 6 1587 BT & MUK 530 (20567626H ) 5 301 1 v 12 2% e
P AE 487t d S TUH (KTZ2019018) .

[MEHE BN ] DI (1995—) , 2, BEFoe A RS i - e i P A 10 45905 1) & ZE ML B P BE 25 B)536 . E-mail : 530199749@ qq. com

[BIS1EE ] m2EIA (1966—) 1, o, 0 A S0 BFSE 05 1o« i L5536 1) 2% A LT S P BE 25 B79A . E-mail : gwj6088@ 163. com



76

o A BE 2SR 2024 4FE 3 A48 34 B2 3] Chin J Comp Med, March 2024, Vol. 34,No. 3

middle cerebral artery occlusion/reperfusion ( MCAO/R) model in rats was established via wire embolization method .
PeriCam PSI laser speckle flow imaging was applied to detect whether the model was successfully established. Neurological
deficits in the rats were evaluated by Zea Longa score, and histopathological changes in the rat brain were observed by HE
staining. The degree of brain edema was detected by the dry and wet weight method. BBB permeability was detected by
Evans blue staining, and ultrastructural changes to the BBB were observed by transmission electron microscopy. The levels
of ROS, MDA and SOD activities, which are related to oxidative stress, were detected using kits. The expression levels of
matrix metalloproteinase-9 ( MMP-9) were detected by immunohistochemical staining and Western blot. The expression
levels of Occludin, ZO-1, and Claudin-5 tight junction proteins were determined via immunofluorescence and Western blot.
Results BYHWD reduced neurological deficit scores, alleviated brain histopathological damage, alleviated BBB structural
disruption, prolonged the appearance of dense regions in the tight junction structure, attenuated edema of the brain on the
ischemic side, and reduced BBB permeability in MCAO/R rats. BYHWD decreased the levels of ROS and MDA,
increased the activity of SOD, decreased the expression levels of MMP-9, and increased the expression levels of Occludin,
Claudin-5 and ZO-1. Conclusions BYHWD can increase BBB tight junction protein expression levels, reduce the
permeability of the BBB, protect the ultrastructure of the BBB, and reduce brain edema, and its mechanisms may be
related to its antioxidant activity and inhibition of MMP-9 activation.
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Figure 1 Cerebral blood flow monitoring
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Figure 2 Neurological deficit score of rats in each group
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Figure 4 Brain water content of rats in each group
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Figure 5 Quantitative analysis of BBB permeability by EB staining
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Figure 6 Ultrastructure of blood-brain barrier
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Figure 7 Content of ROS, MDA and SOD in brain tissues of each experimental group
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Figure 8 Expression levels of MMP-9 were determined by immunostaining and Western blot
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Figure 9 Protein expression levels of ZO-1, Claudin-5 and Occludin
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Figure 10 Fluorescence expression intensity of Occludin and ZO-1, Claudin-5 proteins
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