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Effect of output voltage on efficacy and safety of blood-brain
barrier opening via transcranial focused ultrasound*

Kai-xuan Luo, Yu-hong Wang, Xiao-yan Mo, Zhi-cong Jing, Mo-xian Chen, Li-juan Ao
(School of Rehabilitation, Kunming Medical University, Kunming, Yunnan 650500, China)

Abstract: Objective To explore the influence of output voltage on efficacy and safety of blood-brain barrier
(BBB) opening with focused ultrasound (FUS) by keeping other parameters like base frequency unchanged, thus
screening out the appropriate value of output voltage. Methods SPF male KM mice (8 to 9 weeks old) were
randomly divided into 0 mV group, 100 mV group, 200 mV group, 500 mV group and 1,200 mV group. FUS
exposure was given (Bregma -2.7 mm, lateral + 2.5 mm) after injections of microbubbles into the tail veins, followed
by injections of Evans blue (EB) via the tail veins. The brain samples were collected 4 h later. The content of EB in
brain was used to indicate the efficacy of BBB opening, and H&E staining was used to investigate the safety.
Results The BBB of mice in the 0 mV group stayed unopen, and the content of EB in brain was different among the
groups (P < 0.05). With the increase in the output voltage, the content of EB in brain was elevated (P < 0.05). The
brain tissues exposed to FUS were normal in the 0 mV, 100 mV and 200 mV groups, where no red blood cell
exudation was observed. There were different degrees of red blood cell exudation in the brain parenchyma exposed

to FUS of mice in the 500 mV group and 1,200 mV group. Conclusions Under the conditions of 1 MHz of base
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frequency, 10 ms of burst duration, 120 s of total exposure time, 1 Hz of pulse repetition frequency, and 2.5 pL/g of

microbubbles, the BBB can be opened effectively and safely via transcranial FUS when the output voltage is set to

200 mV.
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