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Background: Because vegetations are covered by the biofilm, sufficient amount of
antibiotics is required as a treatment of infective endocarditis. Sonoporation is the use of
ultrasound for modifying the permeability of cellular membranes and is used for drug and
gene delivery. Under the presence of microbubbles, sonoporation has been shown to
enhance its effect, but may cause tissue damage. Recently nano-sized bubble liposomes
(BLs) (average diameters less than 2 ym) have been developed. Combination of ultrasound
and BLs is expected to deliver various molecules effectively with less tissue damage. We
investigated the effect of sonoporation with BLs on vegetations using rat model of
experimental endocarditis.

Methods: A polyethylene catheter was passed into the left ventricle crossing the aortic valve
from the right carotid artery of male Sprague-Dawley rats (n = 35) to induce aortic
regurgitation. Enterococcus faecalis (6.8x108 CFU/ml) was intravenously injected 3 days
after catheterization. Two days after injection, vegetations (n = 13) were isolated from the
aortic valve and were randomly assigned to 3 groups with (+) and without (-) bubbles (B) and
ultrasound exposure (US): B(-)US(-) (n = 4), B(-)US(+) (n =4) and B(+)US(+) (n = 5). The
vegetations were fixed in saline (400 ml) containing India ink (4 ml). Ultrasound (frequency:
1.0 MHz, intensity: 1.0 W/cm?) was applied to the vegetation for 10 minutes (1s insonification,
4s stop) using a Sonitron 2000. The degree of ink penetration was graded on 4-point scale
on the cut specimen.

Results: The penetration score was 0 + 0 for B(-)US(-), 0.56 = 1.03 for B(-)US(+) and 1.65 *
1.09 for B(+)US(+) (p<0.001 compared to B(-)US(-) and B(-)US(+)). Thus, by using BLs
combined with ultrasound, ink permeated in the inside of the vegetation effectively.
Conclusion: Sonoporation with BLs may be a useful method of drug delivery to vegetations.
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