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Low-Intensity Transcranial Ultrasound in Glymphatic

Function and Brain Waste Removal

Abstract(32):

Low-intensity transcranial ultrasound has emerged as a promising strategy to enhance
cerebrospinal fluid (CSF) circulation and facilitate clearance of neurotoxic metabolites. We investigated
its effects on CSF dynamics, amyloid-beta (AB) clearance, and underlying mechanisms.

Magnetic resonance imaging after cisterna magna injection of gadolinium revealed accelerated CSF
transport with earlier and stronger peaks in ultrasound-treated groups. Fluorescence imaging of deep
cervical lymph nodes confirmed increased drainage of labeled AP, and hippocampal
immunofluorescence demonstrated significant reduction of deposits following repeated sonication.

Mechanistically, ultrasound reorganized aquaporin-4 (AQP4) distribution, enriching AQP4 at
perivascular astrocytic end-feet and increasing the M23/M1 isoform ratio, accompanied by transient
transcript downregulation. Safety assessments indicated no neuronal damage or abnormal neuronal
activation caused by ultrasound sonication.

These findings demonstrate that ultrasound accelerates CSF circulation and promotes A clearance

by modulating AQP4 localization, supporting its translational potential for Alzheimer's disease.
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