Poly (ε-caprolactone)/ Collagen/Nano Bioglass as a nerve guide conduit for sciatic nerve regeneration 
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Abstract:
Despite the fact that the peripheral nervous system is able to regenerate after traumatic damage, the functional outcomes following injury are limited and poor. In recent years, for neurodegenerative diseases therapy, research has focused on the stem cells therapy. Due to promising findings in stem cell therapy, there are various sources of stem cells for transplantation in human. Recently, a highly promising source of accessible, plentiful and multipotent adult stem cells is human endometrial stem cells (hEnSCs). The aim of this study was to evaluate sciatic nerve regeneration in the rat after nerve transaction followed by hEnSCs treatment into poly (e-caprolactone)/ collagen/nanobioglass (PCL/Collagen/NBG) nanofibrous conduits. The right sciatic nerve of a male Wistar rat was transected and the nerve stumps were placed into PCL/Collagen/NBG nanofibrous conduits leaving a 10-mm gap between them; Twenty-four rats were randomly divided into four experimental groups, 1- autograft as positive control 2- negative control gap 10-mm without conduit 3- conduit group alone 4- the conduits were filled with hEnSCs (Conduit+ Cell). Motor and sensory functional recovery, the evoked muscle action potential, and motor distal latency showed significant improvement in rats treated with hEnSCs as an autograft. HE images from the cross-sections, longitudinal-sections of the harvested regenerative nerve and immunohistochemistry result indicated that regenerative nerve fibers had been formed and accompanied with new blood vessels in the conduit +Cell group. Due to its advantage of a high surface area for cell attachment, it is reported that this electrospun nerve conduit could find more application in cell therapy for nerve regeneration in future, to further improvement of functional regeneration outcome, especially for longer nerve defect restoration. In conclusion, our results suggest that the PCL/Collagen/NBG nanofibrous conduit filled with hEnSCs is a good strategy to improve nerve regeneration after a nerve transaction in a rat.
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