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Evaluation of Blood-Brain Barrier
Permeability after Cerebral Ischemia-
Reperfusion Injury in Rats Using MRI*
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ABSTRACT

Objective To validate the blood-brain barrier (BBB) permeability measurements extracted from
dynamic contrast-enhanced MRI (DCE-MRI) by comparing with gold standard histology in a rat model
of ischemic stroke. Methods The middle cerebral artery occlusion models of SD rats were made and
divided into five groups. Each group performed TiWI, T:WI, diffusion-weighted imaging (DWI), DCE-
MRI, perfusion weighted imaging (PWI) and post-contrast T1WI examinations before reperfusion,
after reperfusion 1, 3, 6, and 24 h. Each experiment group and the control group has 10 rats. rCBV,
Ktans and rSl in the region of interest (ROI) were calculated and the content of evans blue in the
brain tissue was measured. Results K" of reperfusion 6 h group was higher than other experiment
groups (P<0.05). K"s was positive correlation with the content of Evans blue (r=0.69, P<0.05). rSI
was positive correlation with rCBV (r=0.78, P<0.01). Conclusions DCE-MRI can accurately evaluate
BBB permeability. BBB opening is significantly increasing in BBB permeability at 6 h after reperfusion.
Contrast-enhanced MRI for assessing BBB integrity is affected by cerebral perfusion.

Keywords: Dynamic Contrast-enhanced Magnetic Resonance Imaging; Blood-Brain Barrier; Cerebral
Ischemia-Reperfusion Injury
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