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Background: 

Spinal cord regeneration following traumatic brain injury results in loss of motor function. Rapid intervention may delay subsequent further complicating factors of chronic inflammation. The current proposal outlines a strategy to develop a scaffold to create a bridge across the damaged area that will prevent the formation of scar and allow nerve/cord regeneration across the damaged area, potentially restoring motor function. This proposal aims to determine the optimum acellular matrix and graft configuration for spinal cord defect using a rat model. The hypothesis is that given a permissive environment, normal tissue regeneration can occur. It is envisioned that the final configuration of this graft will be an off-the-shelf, freeze-dried scaffold able to be reconstituted at the time of surgery for spinal cord regeneration.

Aims: 

The aim of this study is to assess the ability of an acellular bioengineered matrix to promote neural regeneration in a complete transection model in the rat.

Methods: 
Acellular rat dermal matrix was prepared and rested using a variety of in vitro measures (moisture, biochemical and histological) and in vivo in a sub-dermal implant model for evidence of revascularisation and repopulation of the matrix. A complete spinal cord transection model was used as a screening model for testing tissue engineering modalities such as the use of acellular matrix. Long-term experiments were terminated at approximately 7-8 months post-surgery. Analyses included open field movement, somatosensory evoked potentials, and histology. All animal studies were approved by the St Vincent’s Hospital Animal Ethics committee.

Results: 
Preliminary results showed that the acellular matrix became completely integrated with the surrounding tissue, revascularised and repopulated with host cells, without evidence of inflammation or encapsulation. Fibrotic scar infiltrate was seen in the transacted controls with no continuity with the cord stumps. In matrix-treated groups, new cellular extension was in parallel with the long axis of the cord, was well vascularised and appears to have continuity with the cord and along the same axis as the spinal cord. GFAP-positive and pan-neurofilament positive cells were seen in this newly generated area.

Conclusions: The preliminary data provided by this study suggests that the acellular matrix provides a permissive environment for axonal extension and forms the basis of moving forward into a larger, clinically relevant model of spinal cord injury repair.
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