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Experimental Study on Ultrasound-Mediated Microbubble Destruction Deliver VEGF

Gene to Myocardium of Rats and Its Biological Effects
WANG Zhi-gang s LING Zhi-yu, RAN Hai-tao s et al
(Department of Ultrasound , the Second Af filiated Hospital of Chongqing University of Medical Sciences, Chongqing 400010, China)

[Abstract] Objective To investigate whether ultrasound mediated microbubble destruction could be effectively deliver vas-
cular endothelial growth factor (VEGF) gene to myocardium of rats and its biological effects. Methods Eighteen male Wist-
ar rats were included in this study. Three of them were subject to ultrasound irradiation through the chest wall with simulta-
neous intravenous administration contrast microbubble (QuanFuXian), tissueslices of the heart were collected for microscope
investigation. The remaining fifteen rats were subjected to left anterior descending coronary artery ligation. Three days after
surgery, the rats were divided into 3 groups. Microbubbles attached with pcD, VEGF,;; gene were infused into the tail vein
of rats with or without simultaneous echocardiographic destruction microbubbles. The third group used as control group.
Rats were killed after 2 weeks and examined for VEGF protein expression by immunohistochemical technique. Results Mi-
croscope findings showed that myocardium tissue conducted with ultrasound-mediated microbubble destruction became con-
gestive, lots of gas bubbles were seen in it, and myocardiolysis was seen in parts of the heart tissue. VEGF protein expres-
sion was higher in ischemic myocardium of rats received ultrasound-mediated microbubble destruction for gene delivery than
in ischemic myocardium of rats in the controls. Conclusion Ultrasound contrast agents lower the threshold for cavitation by
ultrasound energy. Ultrasound microbubbles may de used as cavitation nuclei for drug and gene delivery. Ultrasound-media-
ted microbubble destruction is a promising method for noninvasive and effective delivery targets genes to the heart.
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