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The optimization of physiological stimulation for ex vivo lung bioengineering

and the establishment of an international foundational study network
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In the field of organ regeneration/transplantation medicine, organ
regeneration is performed by "decellularization” of organs and "recellularization™ to reconstitute
tissues using the remaining tissue scaffolds as a template. In this study, we focused on a new
factor, "moderate physiological stimulation. We monitored pulmonary blood flow in the regenerated
lungs and found that increasing perfusion stimulated capillary cell bioproduction. The appropriate
combination of cell types increases the barrier function of the regenerated lung epithelium and that

the morphology of the alveoli in the regenerated lungs approaches normal. In a rat single lung
resection model, the results suggest that mechanical stimulation induces the expression of
methanotrophic genes in mesothelial cells, which act from pleural mesothelial cells to alveolar stem
cell-like Alveolar Tuft Cells, resulting in lung regeneration.
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