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Establishment of three-dimensional laminated lymphatic network autografts based
on adipose tissue-derived stem cells (ASCs)
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Artificial three-dimensional vascular network tissues based on human adipose

tissue-derived mesenchymal stem cells (hASCs) were constructed due to the aim of regenerative
medicine for secondary lymphedema. Compared to the previous fibroblast-based cases, the promotion of
vascular and lymphatic network formation was observed, and the three-dimensional hASC-based tissue
was found to be more effective than the conventional fibroblast-based case in the formation of
vascular network. The results suggested that the enhancement of expression of angiogenesis-related
factors by hASCs was involved. Transplantation of vascular network tissue resulted in good
engraftment with pericyte or smooth muscle-like differentiation of hASCs. On the other hand,
transplantation of lymphatic network tissue showed regression of vascular vessels, but the results
in the mouse model of lymphatic flow regeneration suggested anastomosis between deep and superficial
lymphatic vessels and new channel formation.
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