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[Abstract] Purpose: Cerebrospinal fluid (CSF) is involved in the clearance system of the brain, and the dynamics of
CSF may be a biomarker for some diseases that may affect the glymphatic system or may be affected by insufficient
glymphatic system, including normal pressure hydrocephalus and Alzheimer’s disease. The aim of this study was to
investigate whether cerebrovascular water permeability can be visualized using proton MRI (indirect method) with
"0O-labeled water in the carotid artery infusion rat model.

Materials and Methods: Catheters were placed in the carotid arteries of three wild-type Lewis rats and O -labeled
saline was infused. Changes in 7O concentration in brain parenchyma and CSF were measured using 7T-MRI and fast
spin echo T2-weighted images.

Results: Visual signal changes due to "O-labeled water were observed in the cerebral cortex and thalamus on the
operated side in all rats, and perfusion areas were identified. In the CSF regions, rapid distribution and clearance of
"0O-labeled water was observed in the lateral ventricles, and similar changes were observed in the subarachnoid space of
the brain surface, and more significant changes were observed in the basilar cisterns.

Conclusions: Proton MRI with O -labeled water infusion allowed the visualization of brain vascular permeability in
rats. The presence of a rich source of CSF in the subarachnoid space of the brain surface and basilar cisterns was also
suggested. This method may be a useful method for analyzing brain vascular permeability in disease model animals and
for testing the glymphatic hypothesis, including functional analysis of aquaporin-4.
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PPA = pterygopalatine artery. ICA = internal carotid artery.
ECA = external carotid artery, CCA = common carotid artery
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