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Experimental study on the treatment of scald wounds in diabetic rats by
ultrasound—induced destruction of pcDNA3-bFGF-NGF
gene—loaded nanobubbles
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ABSTRACT Objective To investigate the therapeutic effect of ultrasound—induced destruction of pcDNA3-bFGF-
NGF gene—loaded nanobubbles on scald wounds in diabetic rats. Methods Nanobubbles containing pcDNA3-bFGF-NGF
gene was prepared and its basic characteristics was detected. MTT assay was used to detect its effect on the activity of rat dermal
fibroblasts. Western—blot was used to detect its gene expression level and transfection efficiency in rat dermal fibroblasts , and the
optimal action time was chosen. 27 diabetic rats were divided into blank control group, gene—loaded nanobubbles group and
gene—loaded nanobubbles combined with ultrasound irradiation group. Gene—loaded nanobubbles combined with ultrasound
irradiation group were observed for wound healing on 1,2,3,4,7, 14 and 21 d, respectively, and the expression level of bFGF
and NGF protein. The transfection efficiency was compared with that of blank control group and gene—loaded nanobubble group
at 21 d. Results The prepared cationic nanobubbles had regular morphology, good stability, average surface potential of 12.7
mV, gene binding capacity of 3.8 pg/10® nanobubbles, maximum gene binding rate of 39.5%. MTT showed no obvious toxicity to

cells. Western—blot protein semi—quantitative results showed that bFGF and NGF protein levels were low in blank control group
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and Nabu group, the transfection efficiency and expression level of bFGF and NGF protein were the highest in Nabu 48 h group
containing pcDNA3-bFGF-NGF gene. The expression and transfection rate of bFGF in the pcDNA3-bFGF-NGF gene

nanobubbles combined with ultrasound irradiation group reached the peak on the 7th day of treatment, and the expression and

transfection rate of NGF on the 4th day of treatment were the highest. Conclusion

pcDNA3-bFGF-NGF gene — loaded

nanobubbles can significantly enhance ultrasound imaging. The gene can be localized and released after destruction by

ultrasound gene transfector, and the efficiency of gene transfection is significantly improved. It has a good therapeutic effect on

rat wounds and can provide a new method for the treatment of diabetic wounds.
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