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[Abstract] Objective To explore the effect of microwave ablation(MWA) combined with doxorubicin-
loaded microbubbles targeted - destruction in the treatment of mouse H22 hepatocellular carcinoma.
Methods  Blank microbubbles and doxorubicin-loaded microbubbles were prepared and their physical and
chemical properties were tested. Flow cytometry was used to analyze the concentration of drug in vitro.
Subcutaneous H22 hepatocellular carcinoma tumor model was established in BALB/c mice. A total of 72
tumor-bearing mice were equally and randomly divided into four groups: MWA alone (group A, control group),
MWA plus doxorubicin (group B), MWA plus blank microbubbles (group C), and MWA plus doxorubicin-
loaded microbubbles (group D). In group C and group D, the microbubbles were destructed by low-frequency
ultrasound. The tumor growth curve was drawn and Kaplan - Meier survival curve was constructed. The drug
concentrations in the heart and kidney tissues were compared. Micro-vessel density(MVD) and Ki-67 expressions
in the residual active tumor areas were detected and statistically analyzed. Results Cellular experiments in
vitro showed that low - frequency ultrasound targeted drug-loaded microbubbles destruction technique could
remarkably increase the drug concentration in tumor cells (P=0.011). Experiments in vivo indicated that the

inhibition degree of tumor growth in group D was significantly stronger than that in group A (P=0.008 5).
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The survival time of mice in both group B and group D were obviously longer than that in group A (P=0.009
and P=0.003 respectively), meanwhile, the drug concentrations in heart and kidney tissues in group D were
strikingly lower than those in group A (P=0.012 and P=0.045 respectively). Compared with group A, in group
D the MVD in the residual active tumor areas was significantly lower(P<<0.000 1), and in both group B and
group D the Ki-67 expressions in the residual active tumor areas were also remarkably decreased (P<<0.001).
Conclusion Microwave ablation combined with doxorubicin - loaded microbubbles targeted - destruction can
significantly increase the drug concentration in tumor cells, inhibit the tumor proliferation and microvessel

formation, all of which make up for the inadequate indications of MWA treatment, meanwhile, this therapy
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can reduce the side effects of drug such as cardiotoxicity and nephrotoxicity. (J Intervent Radiol, 2020, 30.

258-263)
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