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Experimental study of low—intensity pulsed ultrasound combined with
adipose mesenchymal stem cells derived exosomes to enhance the
angiogenesis of endothelial cells

LIU Junbi, JIANG Riyue, WANG Hao, DENG Qing,ZHOU Qing
Department of Ultrasound Imaging, Renmin Hospital of Wuhan University, Wuhan 430060, China

ABSTRACT Objective To explore the effect of low—intensity pulsed ultrasound (LIPUS) combined with adipose
mesenchymal stem cells (ADSCs) derived exosomes (ADSCs—Exos) on endothelial cell angiogenesis.Methods Adipose tissue
in the groin of SD rats was obtained.The ADSCs were obtained by enzymatic digestion and the surface molecules were identified.
The ADSC-Exos were extracted from the supernatant of the 3rd generation ADSCs, and its characteristic was observed by
transmission electron microscopy, nanoparticle tracking analysis, and Western blotting. Human umbilical vein endothelial cells
(HUVECs) were divided into control group, exosome group, LIPUS group and LIPUS+exosome group according to different
treatment methods, the effects of different treatments on the proliferation , migration and tube formation ability of HUVECs were
detected by cell counting kit 8(CCK-8) assay, scratch test and tubule formation test.Results The shape of ADSCs was shuttle—
like, the surface protein CD34 and CD45 were negative, CD29 and CD90 were positive. ADSC~Exos were saucer shaped vesicle
with uniform morphology, and expressed the membrane-labeled proteins CD9 and TsglO1, with a particle size of 97.8%
concentrated in (118.8+80.8) nm.CCK-8 assay showed that the optical density value of the LIPUS+exosome group was 1.882+
0.138, which was significantly higher than that of the exosome group, LIPUS group and control group (0.646+0.034,0.631+0.027
and 0.462+0.036) , and the differences were statistically significant (all P<0.05).The scratch test showed that the cell migration
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rate of the LIPUS+exosome group was (87.7+4.5)% ,which was significantly higher than that of the exosome group , LIPUS group
and control group [ (43.0£5.1)% , (34.7+2.3)% and (25.1£2.0%) |, the differences were statistically significant (all P<0.05).
The tube formation test showed that the tube formation ability of HUVECs in the LIPUS+exosome group was higher than that

of the exosomes group, LIPUS group and control group, and the differences were statistically significant (all P<0.05).

Conclusion

LIPUS combined with ADSCs—Exos can effectively promote the proliferation, migration and tube formation of

vascular endothelial cells, and has the effect of enhancing angiogenesis.
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