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Optimization of ultrasound—irradiated microbubbles to promote SDF-1
secretion from human bone marrow mesenchymal stem cells by
quasi—horizontal uniform design:a experimental study

LI Lu,HE Fen, YANG Fengwu,GU Jing, XU Yali
Department of Ultrasound , Western Theater General Hospital of the PLA , Chengdu 610083, China

ABSTRACT Objective To investigate the optimal combination of microbubbles combined with ultrasound to promote
the secretion of stromal cell-derived factor—1(SDF-1) from human bone marrow mesenchymal stem cells in a quasi-
horizontal uniform experimental design.Methods Three factors of ultrasonic irradiation intensity, ultrasonic irradiation time
and microbubble concentration were selected , and the ultrasonic irradiation intensity were 0(control),0.2,0.4,0.6,0.8 W/cm?,
and the irradiation time were 0(control),20,30,40,60 s, and the microbubble concentrations were 0(control) , 10, 10*, 10° and
10® N/ml, respectively, the uniform design tables were designed at 5 levels for each factor. Ultrasonic irradiation was conducted
according to uniform design table U, (15%).Cells were cultured for 24 h after irradiation, the cell survival rate and SDF-1
concentration in cell culture supernatant were detected.In order to obtain relatively high SDF-1 concentration and relatively low
cell mortality , multiple linear regression and stepwise regression analysis were used to determine the optimal ratio of parameters,
and the optimized screening index parameters were verified. Results  According to the results of regression analysis and
considering the relationship among the three factors, the optimal parameter combination of ultrasound combined with
microbubbles to promote SDF—1 secretion was determined as irradiation intensity 0.6 W/cm?, irradiation time 30 s, microbubble
concentration 10° N/ml. Under these conditions, SDF—1 secretion was (551.67+40.88) pg/ml and cell survival rate was (88.51+

4.03)%.Conclusion The optimal combination of microbubbles combined with ultrasound to promote SDF—1 secretion and cell
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survival rate is selected by quasi—horizontal uniform design as irradiation intensity 0.6 W/em?, irradiation time 30 s and

microbubble concentration 10° N/ml.
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