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Abstract: Objective To observe the effects of Buyang Huanwu Decoction(BHD) on miRNA expression profiles in
rats with cerebral ischemia(CI) and to investigate the mechanisms underlying its protection of the neurovascular unit

(NVU) after CI. Methods SD rats were randomly divided into control group, model group, BHD group(5 g-kg™),
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and buphthalein group (54 mg-kg™'), which were treated by gavage. Each group except for the control group was
modeled by using middle cerebral artery embolization method. Seven days after the intervention, neurobehavioral
scores were used to assess the neurological impairment, HE staining was used to assess the pathological damage,
and immunohistochemistry was performed to detect microtubule— associated protein 2 (MAP2) related to NVU
proteins, glial fibrillary acidic protein (GFAP) and von Willebrand factor (VWF) in brain tissue. The differentially
expressed miRNAs were screened by Agilent miRNA microarray, and the main biological processes involved in the
target genes of differential miRNAs were analyzed by gene ontology (GO) function and Kyoto encyclopedia of genes
and genomes (KEGG) pathway enrichment, quantitative real—time PCR was used to verify the microarray results.
Results Compared with the control group, the neurobehavioral scores of the model rats increased significantly (P <
0.01), irregular arrangement, widened intercellular spaces and karyopyknosis of neurons in the ischemic side were
found, and the expressions of MAP2 and VWF in the ischemic brain tissue were decreased (P <0.01) , the
expression of GFAP was increased (P <0.01), and a total of 82 differentially expressed (DE) miRNAs were observed
(FC=1.5 and P <0.05). Compared with the model group, the neurobehavioral scores of rats in the BHD group were
decreased (P <0.01) , the arrangement of neurons in the ischemic side was relatively regular, the intercellular
spaces were decreased, the nucleoli were clear. The expressions of MAP2 and VWF in the ischemic side brain
tissue were increased (P <0.01), the expression of GFAP was decreased (P <0.01), and nine DE miRNAs were
identified (FC=1.5 and P <0.05). Bioinformatics analysis revealed that core miRNAs may exert therapeutic effects
mainly through IL-17 signaling pathway, chemokine signaling pathway, and Hippo signaling pathway. Compared
with the control group, qRT-PCR revealed that the expressions of rno—miR-532-5p, rno—miR-338-3p, and rno—
miR-412-5p were downregulated (P <0.01, P<0.05), while rno- miR—211-3p and rno— miR—494-3p were
upregulated (P <0.01, P <0.05) in the model group. Compared with the model group, the expressions of rno—miR—
532-5p, rmo—miR—338-3p and rno—miR—412-5p were upregulated (P <0.01, P<0.05), and the expressions of
rmo-miR-211-3p and rno—miR-494-3p were downregulated (P <0.01) in the BHD group, which were consistent
with the trend of the microarray results. Conclusion BHD may play a role against CI injury by affecting the miRNA
expression profile and protecting the NVU in rats with CI.

Keywords: Buyang Huanwu Decoction; cerebral ischemia; microRNA (miRNA); microarray; neurovascular unit
(NVU); rats
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Figure 1  Effects of Buyang Huanwu decoction on neurobehavior

of middle cerebral artery occlusion(MCAO) rats(x +s, n=8)
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Figure 2 Effects of Buyang Huanwu Decoction on brain patho-
morphology of MCAO rats (HE staining, x100)
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Figure 3 Effects of Buyang Huanwu Decoction on NVU in ischemic side brain tissue of MCAO rats (immunohistochemistry, x400; x +s,
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Figure 4  Effects of Buyang Huanwu Decoction on miRNA expression profiles in the ischemic brain tissue of MCAO rats
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