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Abstract

Objective: To explore the influence of burst duration on effectiveness and safety of opening the blood-brain
barrier (BBB) by focused ultrasound (FUS), to screen out the appropriate value of burst duration of focused ul-
trasound therapy system with other parameters fixed, and to explore the reversibility of FUS-mediated BBB
opening.

Method: Seventy-three SPF male KM mice were randomly divided into burst duration groups(n=45) and revers-
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100ms

group, 200ms group and were transcranially given FUS irradiation with corresponding burst duration. Evans

ibility exploring groups(n=28). Burst duration groups included Oms group, lms group, 10ms group,
blue(EB) was injected through the tail vein after FUS. The brain samples were collected 4h later. BBB open-
ing state was observed and the content of EB in brain was measured, target brain region was hematoxylin-eo-
- 1—

Oh group, 0—1h group, 1—8h group and 8—Sh group. mice were subjected to transcranial FUS irradiation,

sin(HE) stained. The reversibility exploring groups were divided into 4 subgroups(7 rats in each group):

EB injection and sampling were done at corresponding time points respectively. The EB content in the brain
was measured.

Result: BBB of OmV group stayed unopen, and the content of EB in the brain was (4.67+2.14)pug/g. BBB
in the other groups were open to different degrees. EB contents in the brains of Ims, 100ms and
200ms groups were (9.63+3.31)pg/g, (19.16+£2.47)ug/g, (20.75+7.77)ng/g and (29.48+10.42)pug/g, respectively.

The EB contents of Ims, 10ms, 100ms and 200ms group were statistically significant compared with that of

10ms,

the control group. The BBB opening efficiencies of the 10, 100, 200ms groups were remarkably higher than
that of the lms group. No erythrocyte exudation in the brain tissue was observed within FUS sonicated area
in the Oms, 1ms and 10ms groups. As for the 100ms and 200ms groups, a small amount of red blood cells
exudated in the sonicated brain tissue. The BBB of -1—0h and 8—9%h groups stayed unopen. The BBB of 0—
1h and 1—S8h groups were open to different degrees. The EB contents in the brains of - 1—O0h, 0—1h, 1—
8h and 8—9h groups were (1.50+0.19)pg/g, (8.60+1.89)pg/g, (2.63+£0.76)pg/g and (1.57+0.46)ug/g, respec-
tively. Compared with the control group, the contents of EB in the brain of 0—1h and 1—=8h groups were sig-
nificantly higher. And there was no statistical significance between the 8§—9h group and control group. There
were statistical significances between the 0—1h group and other groups.

Conclusion: 10ms is an appropriate burst duration value to open the BBB. Under parameters of fundamental
frequency 1MHz, total exposure time 120s, output voltage 200mV, pulse repetition frequency 1Hz, micro-bub-
ble (SonoVue®) dose 2.5ul/g, the BBB can be opened transcranially, effectively, safely and reversibly when
the burst duration is set to 10ms using existing FUS therapy system.
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