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To redefine blood-brain-barrier (BBB)
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To redefine blood-brain-barrier (BBB), we used advanced MRI techniques that
were developed by us. We utilized extremely sensitive pulse sequences, which visualize ultra-low
concentration gadolinium-based contrast agent (GBCA) in fluid. In human subjects, we found that
intravenously injected GBCA slightly leaks to brain parenchyma of the subjects with normal BBB.
Leaked GBCA exit brain through parevenous pial sheath to meningeal lymphatics along superior
sagittal sinus. This leakage is closely related to aging and cyst formation along cortical veins. We

also found that the age dependence of GBCA leakage to CSF is more prominent in ventricular CSF than
in subarachnoid space of the brain surface. The results of this project were greatly influence the
future research of BBB, drug delivery system and neurodegenerative disease.
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