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Enhancement of EGFP genetransfection to rat myocar dium: ultrasound-tar geted microbubble destruction
combined with PEI
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Objective To determine whether ultrasound-targeted microbubble destruction (UTMD) combined with polyethylenimine (PEI) enhances gene transfection in vivo to BALB/c mice heart. M ethods
BALB/c mice were divided into 7 groups: PBS group, naked plasmid group, plasmid plus US irradiation group (P+US), plasmid plus US irradiation and SonoV ue group (P+UTMD), plasmid plus PEI
group (P+PEI), plasmid plus USirradiation and PEI group (P+PEI+US), plasmid plus PEI and US irradiation and SonoV ue group (P+PEI+UTMD). Plasmid DNA encoding enhanced green fluorescent
protein (EGFP) which was mixed with SonoVue or PEI was injected by tail vein to BALB/c mice, and the hearts were exposed to transthoracic US. Gene expression and HE stain in myocardium were
evaluated four days after treatment. In addition, gel electrophoresis analysis was performed to determine the structural integrity of plasmid DNA or PEI/DNA after US exposure. Results There was no
damage to DNA or PEI/DNA complexes after sonication in electrophoresis gel assay. The EGFP was significantly expressed in the subendocardial layer when the heart was not exposed to US. The
strongest expression was detected at the anterior wall of the left ventricle that had faced the US probe. Distributional difference of EGFP was not obvious when US combined with PEI. The fluorescence
intensity and transfection efficiency were the highest in the P+PEI+UTMD group. Conclusion The present study shows that this method of UTMD combined with PEI can be used to deliver plasmid
DNA to the myocardium selectively and effectively. This noninvasive technique is a promising method for cardiac gene therapy and could be applied in the rapidly developing gene therapy for heart
diseases.
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