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Development of Nucleic Acid Therapeutics Using Microbubbles Combined with
Ultrasound for Neurodegenerative Diseases.
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In previous research, I found that one of the microRNAs regulating the
modulators of the endogenous antioxidant glutathione is important for antioxidant defense mechanisms
against oxidative stress, a common etiological factor in neurodegenerative diseases.The
administration of a nucleic acid drug regulating microRNA function resulted in neuroprotective
effects.The purpose of this study is to establish a novel administration method using microbubbles
combined with ultrasound for noninvasive intranasal delivery of nucleic acid drugs, aiming for
clinical applications, and to determine its effectiveness in treating neurodegenerative diseases for
which no curative therapy currently exists. The results show that therapy using microbubbles
combined with ultrasound has been suggested to be effective in inhibiting neurodegeneration
progression and mitigating cognitive decline in mouse models of neurodegenerative diseases.
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Targeted Delivery of MicroRNA-96-5p Inhibitor in the Mouse Brain Using Microbubbles and Ultrasound Technology Enhances
Neuroprotection via Increasing Glutathione Levels
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The Neuroprotective Effect of a miR-96-5p Inhibitor: Delivery to Brain via the Blood Brain Barrier
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Inhibition of miR-96-5p in the mouse brain increases glutathione levels by indirectly modifying GTRAP3-18 expression.
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The neuroprotective effect of a miR-96-5p inhibitor delivery to brain using microbubbles and ultrasound technology.
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