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Study on the optimal combination of carboplatin dose and ultrasonic
energy parameters for ultrasound and microbubbles in inhibiting
A549 cell line activity

LI Yue, GONG Siming, JIANG Shuai, YANG Xi, HE Ying, WANG Gong, LIU Zheng, GAO Yunhua,ZHUO Zhongxiong
Department of Ultrasound , the Second Affiliated Hospital of Army Medical University , Chongqing 400037, China

ABSTRACT Objective To investigate the appropriate dose of carboplatin and ultrasonic energy parameters for
ultrasound assisting carboplatin therapy on A549 cell line in vitro. Methods A549 cells were planted in 96 —well plates and
treated with carboplatin in a concentration gradient of 0~300 pg/ml for 24 h. Then 10 pul CCK-8 was added to each well and cells
were incubated for 1.5 h. The absorbance at 450 nm was measured. The 1Cs, of carboplatin for 24 h was calculated , 1Cys was chosen
as the appropriate dose.We set 6 groups as follows: the Control, US,USMB, CBP,CBP+US, CBP+USMB.The different survival rates
were analyzed ,and the appropriate ultrasound intensity was determined. An optical inverted microscope was used to observe the
morphological changes of cells in each group. Results The ICs, and ICys of carboplatin for 24 h were 65.7 pg/ml and 50.0 pg/ml,
respectively, the latter of which was used as the appropriate dose in the following experiment. No significant difference of the cell
viabilities was found among CBP+USMB groups at the intensity from 0.2 W/em? to 1.0 W/em? (P=0.691).At the intensity of
0.6 W/cm?, there were no significant difference among the US,USMB and control groups (P=0.142). However,at the intensity of
0.6 W/em?, 1.4 W/em?,2.2 W/em?,the cell viabilities of CBP +US,CBP +USMB and the CBP groups were significantly
different from each other (all P<0.05). The inhibitory effect was ranked as CB+USMB group>CBP+US group>CBP group>USMB
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group>US group. Under the microscopy, cells were irregular in shape and adherence was poor in the treatment groups, of which the

CBP+USMB group was the most significant one. Conclusion 50 pg/ml carboplatin at ultrasound intensity of 0.6 W/em? with

microbubbles is the optimal combination for CBP +USMB therapy for A549 cell line in vitro. Ultrasound combined with

microbubbles can assist carboplatin and inhibit the viability of A549 cells. This finding will become a promising strategy for cancer

therapy.
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