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Medical devices

Development of a novel scaffold suitable
for the regeneration of injured nerve tissues
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Project Outline

We succeeded in developing low adhesive  F9Ure?

scaffold collagen from porcine skin (LASCol). The
cells on LASCol coated-dish collide each other one
after another and get to form cell aggregates
(spheroids) larger (Fig. 1). In this study, we report
that LASCol markedly activates function of neuron
in vitro and facilitates new axon regeneration in rat
spinal cord injury part.

We analyzed the effects of LASCol on neuronal

cells in culture system. At first, neurons derived

from newborn rat hippocampus were seeded on a

culture dish coated with LASCol, atelocollagen or Figure 2

poly-L-lysine (PLL). As a result, it was revealed that Immunochemical staining
neurons on LASCol have increased cell viability and o ret hewron nt;f'b‘;fj';?r o
remarkably elongated neurites as compared with

cells on atelocollagen or PLL (Fig. 2). On the other

hand, astrocytes derived from rat brain rarely

adhered on LASCol and the proliferation was

suppressed compared with astrocytes on other

coated dishes. Therefore, it was suggested that

LASCol is a scaffold that acts specifically on nerve

cells.
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Furthermore. axon regeneration was evaluated in
Vvivo using a contusion model of spinal cord injury in
the rat. LASCol gel or PBS as control was injected
in the lesion site a week after injury. As a result of
immunohistochemical analysis, pGAP-43-positive
regenerating axons were markedly extended into
the lesion site in the LASCol-treated group.
Additionally, in the LASCol-treated group, the o 1 2 3 4 5 6 7
locomotor behaviors evaluated by the Basso- Weeks after injection

Beattie-Bresnahan score were markedly improved Fig. 3 Evaluations of locomotor behaviors. The Basso-
Beattie-Bresnahan (BBB) scores were evaluated over 7

(Fig- 3)- weeks after injection of LASCol. A severe contusion injury
was employed in the present study.

Therefore, LASCol would be a promising candidate
as a scaffold for the treatment of spinal cord injury.

BBB score

The data shown are means = SEM
(n=7).*p<0.05.

—_
O—=NWHArUIONOWOO—=N
S S S ST S N RS

Research & Development: Kindai University, AinoUniversity, &
Research Center for Medical Innovation
Patent: Patent No. 7012970 (Japan), pending in USA & China, PCT/JP2019/003502






