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Effect of paclitaxel-loaded microbubbles triggered with ultrasound irradiation
on apoptosis of rat vascular smooth muscle cells
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[ Abstract] Objective To investigate the effect of paclitaxel-loaded microbubbles (PLM) triggered with ultrasound irradiation on
the apoptosis of rat vascular smooth muscle cells (VSMCs) and its mechanism. Methods Rat thoracic aortic VSMCs were treated
by platelet derived growth factor-BB, and then randomly divided into five groups as follows: control group (group A), microbubbles
combined with ultrasound irradiation group (group B), PLM combined with ultrasound irradiation group (group C), PLM treated
group (group D), and paclitaxel treated group (group E). VSMCs from groups B and C were exposed to 1 MHz continuous wave
ultrasound for 120s at intensity of 0.3W/cm?. The cell cycle, apoptoitc cells and the expression of Bax and Bcl-2 were detected by
flow cytometry, AnnexinV/PI staining and immunocytochemical assay, respectively. Results Compared with group A, the number
of the cells arrested at S phase was decreased significantly in other groups (P < 0.01). The percentage of the cells at Go/G1 phase was
greatly increased in group B, that of G,/M phase cells was increased remarkably in group D and E (P < 0.01), and those of Go/G:
phase cells and G,/M phase cells were increased significantly in group C (P < 0.01). Apoptosis rate was significantly higher in group
B and C than in group A (P < 0.01), while the expression of Bax was increased, and that of Bcl-2 decreased (P < 0.01). Conclusion
Ultrasound triggered PLM induces rat VSMCs apoptosis, which might be due to upregulation of Bax and downregulation of Bcl-2
induced by microbubbles-mediated ultrasound cavitation.
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Table 1  Analysis of VSMCs cell cycle by flow cytometry

(n=6,%, Xxs)

2 S 1A A4 B4 c4 D4 EZH
Go/G; 54.19 + 3.49 72.72 +3.78" 80.27 +3.74™ 58.02 +5.27 56.27 + 6.70
S 37.87+5.34 20.36 +2.18™ 417 +1.59" 15.94 + 2.06™ 13.08 +4.21™
Go/M 8.58 + 0.86 6.27 +0.95 16.33 +3.38" 27.16 +5.15™ 29.32+7.05"

VSMCs: [P ULANNE; AZL: X5 BRAL; BAL: M +fg Bl ; CAl: MAS +aB M BIR B UA AL, DAL BEMENR ML, EA:

SRR, SA4E, TP <0.01

£R2 HHAVSMCSETERBax. Bel-2ERRKIEHI L

Table 2 Apoptosis rate, expression of Bax and Bcl-2 of VSMCs

(n=6, Xts)

415 TR (%) Bax(ODaggnm) Bcl-2(ODagsnm) Bax/Bcl-2
A4 2.10 +0.39 44.36 + 4.68 65.62 +9.78 0.68 +0.09
B4 20.32 +3.04™ 78.29 +10.66™ 35.24 +2.04™ 2.15+0.13"
CH4 23.53 +2.49™ 76.91 + 14.54™ 36.72 +5.29™ 2.22+0.26"
D4 3.09+0.33 47.43+6.21 68.23 £ 9.16 0.70+0.18
E4H 4.16 +0.63 52.09 + 10.42 63.03 = 11.54 0.75+0.21

VSMCs: il -F- 1 LA ALL: XFARAL; BAL: M +AR MRG0 AL; CAL: B+ BRI RER I RIR AL, DAL BUR 2R R R4 B4L:

SERREH, SA4HE, TP <0.01
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