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Abstract : It is recognized that Schwann cells (SC) are essential for peripheral nerve development and
regeneration. SIS (small intestinal submucosa) consists of some growth factors which can stimulate
cell activity without immune rejection responges. SCs were harvested from the femurs and tibias of
female Fischer rat and then suspended with 2% 10° cell/sponge in SIS sponge. Fischer rat received an
implant consisting of the SCs and the SIS sponge at the place of a 5 mm gap created by the sciatic
nerve resection. Thin sections were stained with H&E staining and immunostaining of S—100, GFAP
and NF after 1, 2, and 4 weeks. It was observed that the effects of the SIS sponge with SCs on
neuroinduction(Group II, with scaffold & cell) are strong as much as uninjured model(Control I), and
significantly stronger than SIS sponge model (Group I, with scaffold only) and blank model(Control II).
In conclusion, these results suggest that SIS sponge filled with SCs may have an important role for
peripheral nerve regeneration of tissue engineering.

Keywords : schwann cells(SC), small intestinal submucosa(SIS) sponge, peripheral nerve regeneration,
tissue engineering.
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SIS isolation
Acetic acid  treatment

Figure 1. Schematic diagram of fabrication process of SIS sponge.??
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Figure 2. (a) The untreated contralateral sciatic nerve, (b) the
sciatic nerve was exposed, and a 5 mm nerve segment was
completely removed, (c) the proximal and distal nerve stumps
were inserted 5 mm into the SIS sponge and held in place, with
two epineurial sutures using 4—0 Dexon, and (d) after 4 weeks
of implantation, the SIS sponge were almost completely degraded,
and exposed the regenerated nerve inside.
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Figure 3. Phase—contrast micrograph demonstrating a spindle—
shaped morphology of Schwann cells iz vitro (Scale bar (a) 500
pm, () 250 um).
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Figure 4. Microphotographs of immunostaining of fibroblast with
anti—GFAP protein antibody(a, b) and anti—S—100 protein
antibody (¢, d). Fibroblast were uniformly negative for GFAP
and S—100 as compared with Schwann cell(Scale bar (a, ¢) 500
um, (b, d) 250 um).

2 e widEe] 913, 7] ERIBL) B AA Qe ek
AlEe] % #2E I cH(Figure 5).
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Figure 5. Microphotographs of immunostaining of Schwann cells
with specific anti—GFAP protein antibody (a, b) and anti—S—100
protein antibody (c, d). Cells exhibit stain brightly for GFAP and
S—100 (Scale bar(a, ¢) 500 um, (b, d 250 pm).
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Figure 6. Schwann cells adhered on SIS sponge by MTT assay
(n=3).
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Figure 7. Photographs of histochemical staining for H&E (after 4weeks): (a) Control I (uninjured model), (b) Control II (blank model),
(¢) Group I (with scaffold only model), and (d) Group II (with scaffold and cell model) showing many regenerating clusters consisting
of myelinated (arrows) nerve fibers. The axoplasm and myelin sheaths are well preserved (Scale bar 100 ym).
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Figure 8. Immunostaining for anti—S—100 protein antibody on the parts of regenerating nerve at the midline of the conduit. At 1 weeks
post—operatively, (a) Group I (with scaffold only model), (b) Group II (with scaffold and cell model). At 4 weeks post—operatively, (c)
Group I (with scaffold only model), (d) Group II (with scaffold and cell model), (e) Control I (uninjured model), and (f) Control II
(blank model). White arrows show the positive response and black arrows show the damaged cavity (Scale bar 250 um).
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Figure 9. Immunostaining for anti—GFAP protein antibody on the parts of regenerating nerve at the midline of the conduit. longitudinal
section of (a) Control I (uninjured model), (b) Control II (blark model), (¢) Group I (with scaffold only model), and (d) Group I (with
scaffold and cell model) at 4 weeks after operation. White arrows show the positive response and black arrows show the damaged cavity

(Scale bar 250 pm).
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Figure 10. Inmunostaining for anti—NF protein antibody on the parts of regenerating nerve at the midline of the conduit. At 2 weeks
post—operatively, (a) Group I (with scaffold only model), (b) Group II (with scaffold and cell model), {¢) Group I, (d) Group II, and (e)
Control T (uninjured modeD), and (f) Control II (blank model) at 4 weeks after operation sciatic nerve. White arrows show the positive

response and black (Scale bar 250 pm).
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