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We developed a novel decellularization method using a hyperosmotic electrolytic
solution. The rat abdominal aorta was decellularized and histologically evaluated.
These materials, 15 mm in length, were transplanted into the rat abdominal aorta.
The hematoxylin and eosin staining and scanning electron microscopic images showed
complete decellularization. All transplanted acellular vessels were confirmed to be
patent (1 week to 14 months), except in the case of 1 animal, which died 14 months
following transplantation. The harvested vessels displayed formation of tunica intima
(endothelial cells) and tunica medulla (smooth muscle cells) layers. We also examined
the physiological properties of the vessels 3 months after transplantation with a wire
myograph system. The transplanted vessels did not react to norepinephrine, but did
relax when exposed to sodium nitroprusside. In conclusion, our acellular vessels
produced with hyperosmotic electrolytic solution showed extremely high and long-term
patency with regeneration of the tunica intima and tunica medulla. In addition, we
found that these regenerated acellular vessels possess the physiological properties
associated with vascular reflection.
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