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Effect of exogenous direct current electric fields inducing angiogenesis in dilated skin soft tissue of rats
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Abstract: Objective  To explore the induction effect and mechanism of exogenous direct current electric fields on angiogenesis of
dilated skin soft tissue in rats. Methods The SD rats were used as experimental subjects, and a micro skin expander was buried under the
scalp to establish a dilated scalp skin soft tissue model. The electrode sheets were attached to the head and tail of the dilated scalp and the
exogenous direct current electric fields stimulation was conducted (divided into the 100 mV/mm, 200 mV/mm and 300 mV/mm electric field
groups) , and the unstimulated rats were used as the control group. The changes of rats in pathology, histology and expression of
angiogenesis-related molecules were observed. Results The rats in the 100 mV/mm and 200 mV/mm electric field groups showed good
electric field tolerances, while rats in the 300 mV/mm group had different degrees of symptoms unsuitable for continuing the experiments
including intermittent convulsions, anxiety, irritability, etc. , and their following experiments were terminated. Compared with the control
group, the thickness of the stratum corneum of the dilated scalp skin soft tissues of rats in the 100 mV/mm and 200 mV/mm electric field
groups increased significantly (P<0.05) , the numbers of tiny blood vessels in the dermis and subdermis layer increased significantly
(P<0.05), the expression of angiogenesis-related molecules including Ki67 and FGF-2 increased significantly (P<0.05), and the expres-
sion of SDF-1 and VEGF-a in tissue homogenate increased significantly (P<0.05). Conclusion A certain intensity of exogenous direct
current electric fields can effectively induce the angiogenesis of the dilated skin soft tissues in rats, which provides an experimental basis for
the clinical use of electric field technology on inducing the angiogenesis in situ, increasing the incision area of flap and improving the
survival rate of flap.
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