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Abstract

BACKGROUND: Animal studies have indicated ultrasound-combined contrast agents can significantly enhance the homing of
bone marrow stem cells transplantation to treat myocardial infarction and improve heart function. But its mechanism is still
unkown.

OBJECTIVE: To observe the effect of ultrasound-combined contrast agents on the nitric oxide (NO) production and pathway by
endothelial progenitor cells (EPCs) ex vivo.

METHODS: Bone marrow EPCs of Chinese minipigs were extracted, separated and cultured in vitro. The EPCs were divided to
three groups: control group, ultrasound group and ultrasound-combined contrast agents group. After intervention, the NO
concentration in the supernatant of EPCs and nitrogen synthase (NOS) relative activity were measured by nitrate reduction and
spectroscopy, respectively.

RESULTS AND CONCLUSION: Compared with the control group, NO concentration in the supernatant of EPCs and NOS
relative activity of EPCs were enhanced in the ultrasound-combined contrast agents group (P < 0.05), but no changed in
ultrasound group (P > 0.05). Ultrasound-combined contrast agents increased the NO production in the solution containing
L-arginine and hydrogene peroxide,, but single ultrasound had no effect. Results suggested that ultrasound-combined contrast
agents can increase NO generation by enhancing the NOS activity and non-enzymatic NO synthesis of EPCs. These may be one
of the mechanisms of the ultrasound-combined contrast agents enhancing the effect of stem cells transplanted to treat myocardial
infarction.
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Figure 1 Morphology and identification of endothelial
progenitor cells cultured for 7 d (x400)
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Table 1 Concentration of nitric oxide (NO) in the
supernatant of endothelial progenitor cells
(xts, umol/L)

Group NO
Ultrasound 70.43+9.52%
Control 72.85+9.08%

Ultrasound-combined contrast agents 88.70+8.78

8P < 0.05, vs. ultrasound-combined contrast agents group
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Table 2 Comparison of nitric oxide synthase (NOS) activity in
endothelial progenitor cells (xts, pkat/L)

Group T-NOS i-NOS c-NOS
Ultrasound 130.19+13.67° 87.52+8.34°  42.68+5.00%
Control 138.86+17.50° 91.69+7.83°  47.01+4.00%
Ultrasound-combined 260.05+21.00 180.20+15.84  79.68+6.00

contrast agents

P < 0.05, vs. ultrasound-combined contrast agents group
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Table 3 Expression of non-enzymatic nitric oxide (NO)
synthesis of endothelial progenitor cells (x+s, pmol/L)

Group NO
Ultrasound 8.70+0.92%
Control 8.70+1.56%

Ultrasound-combined contrast agents 13.04+1.28

P < 0.05, vs. ultrasound-combined contrast agents group
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