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Abstract Received: 12 Feb. 2019 Revised: 20 Feb. 2019 Accepted: 13 May 2019 Available online: 21 May 2019
Background: Tissue engineering is a developing multidisciplinary and interdisciplinary
field involving the use of bioartificial implants for tissue remodeling with the target for
repair and enhancing tissue or organ function. Acellular nerve has been used in
experimental models as a peripheral nerve substitute. The purpose of the present study
was to evaluate the mechanical and histological characteristics of acellular nerve
scaffolds compared to the fresh nerve for application in environmental nerve repair.
Methods: This experimental study was conducted in Ferdowsi University of Mashhad
Regeneration Research Laboratory, Mashhad, Iran, from May 2017 to October 2018. In
this study for preparing the scaffold. The rats were sacrificed by intraperitoneal
anesthesia with 10 % Chloral Hydrate solution. Then sciatic nerve fragments of the rats
were removed above the nerve branching site and after cleansing of the tissues were
decellularized by Sondell method, briefly nerves were treated with a series of detergent
baths consisting of distilled water for 8 h, Triton X-100 for 12 h, and sodium
deoxycholate for 24 hours according to the Sondell protocol. All acellularization steps
were performed at room temperature. Then decellularized scaffolds were evaluated
histologically and mechanically.

Results: The results of tissue evaluations showed that decellularization of scaffolds
were done completely, this was demonstrated by hematoxylin and eosin staining and
DAPI staining. Also the specialized tissue evaluations by picro-fuchsin staining and
evaluation the scaffolds by scanning electron microscopy (SEM) micrographs showed
that the collagen and elastin strands are relatively preserved in the extracellular matrix
in comparison with control groups. As well as mechanical examination of scaffolds in
tensile test showed that extracellular matrix of scaffolds was relatively preserved the
main components of tissue compared to control group and scaffolds have good
mechanical resistance quality for use in tissue engineering.

Conclusion: The results of the present study showed that decellularized scaffolds that
prepared with Sondell decellularization method by preserving the main components of
the tissue can be a good platform for investigating cellular behaviors.

Keywords: extracellular matrix, peripheral nerves, regeneration, sciatic nerve, tissue
engineering, tissue scaffolds.
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