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Abstract

Today about 400 million people have bladder diseases. Among these patients, those with abnormal
bladder function require bladder augmentation in order to prevent functional compromise. The
patient's own gastrointestinal tract is frequently used as a material for bladder-augmenting
reconstruction. However, this procedure is complicated by the problems associated with the
gastrointestinal origin of the mucosa that is used. Accordingly, various artificial materials have been
studied to replace the patient's own gastrointestinal tract, but no satisfactory results have yet been
achieved. In this study, we used a film obtained from the shed shell of the red-eared slider
(Trachemys scripta elegans, a semi-aquatic turtle) as a new bladder-reconstruction material. The
main ingredient of the turtle shell is keratin. Keratin extracted from wool has recently been
investigated as a potential medical material. In our experiment, we processed the shed shell of the
red-eared slider for use as a bladder graft and implanted it in 35 female Sprague-Dawley rats.
Twenty-two implanted rats survived without visible inflammatory reactions, urine leakage, or
infection. In these rats, the implant was not recognized or eliminated as a foreign body. After a
month of the implantation, the rat bladders were stained with hematoxylin and eosin and
histologically examined, revealing that the animalAfs own bladder tissue had infiltrated the turtle
shell film and multiplied. At 6 months, histological observations confirmed reconstruction of the
animal bladder. The implantation site was surrounded by granulation tissueAiexcept a part of the
implantation materialAj, and the surface of the bladder lumen was covered with regenerated
urothelial cells.

With future modifications of its shape and mechanical strength through processing, the shed shell

of the turtle should be useful as a new material in regenerative medicine.
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