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Abstract

BACKGROUND: With the interaction of ultrasound and microbubbles, cavitation and mechanical effects
undermine the integrity of the cell membrane, resulting in temporary and reversible holes, increasing the
permeability of cell membranes, enhancing gene transfer and improving gene transfection efficiency.
OBJECTIVE: To investigate the efficiency and safety of rat dental follicle cells transfected with pEGFP-N1
plasmid mediated by microbubble under ultrasonic irradiation.

METHODS: The primary dental follicle cells from newborn rats were cultured in vitro and passaged to the 4™
generation. Under different conditions, pEGFP-N1 was used to transfect rat dental follicle cells. By combining the
ultrasonic intensity (0.5, 1 W/cmz) with the irradiation time (15, 30, 45, 60 seconds), we got the best conditions of
ultrasonic irradiation for the next experiment. There were five groups: plasmid, microbubble+plasmid,
ultrasound+plasmid, ultrasound+microbubble+plasmid, and liposomes+plasmid groups. The expression of
pEGFP was observed by inverted fluorescence microscope 48 hours after transfection, and meanwhile, the
proliferation inhibition rate of rat dental follicle cells was determined by MTT method.
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RESULTS AND CONCLUSION: Under the 0.5 W/cm? ultrasound for 30 seconds, the transfection efficiency was
obviously higher than that under the other combinations. Under the above-mentioned condition, the transfection
efficiency of rat dental follicle cells with pEGFP-N1 plasmid was higher than that mediated by the traditional liposome,
and the cell viability had no obvious changes. Under suitable conditions, ultrasound microbubble technology can safely
and effecitively mediate the transfection of rat dental follicle cells with pEGFP-N1 plasmid, and transfected cells also
have a stable biological property as normal dental follicle cells. Therefore, ultrasound microbubble technology can
provide an ideal method of gene transfection in periodontal tissue engineering.
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Table 1 Average transfection efficiency when the ultrasound
intensity was 0.5 W/cm? and the irradiation time was 30 seconds
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Figure 1 The 4" generation of neonatal rat dental follicle cells (x100)
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Table 2 Proliferation inhibition rates of rat dental follicle cells
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Figure 2 Immunohistochemistry identification of passage 4 dental follicle cells from newborn rats
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Figure 3 Average transfection efficiency of rat dental follicle cells
under different ultrasound intensities and irradiation time
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Figure 4 Light and fluorescence microscope images of rat dental
follicle rats under 0.5 W/cm? ultrasound for 30 seconds (x100)
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