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Laminin on urinary bladder matrix promotes proliferation of bone marrow

mesenchymal stem cells and differentiation into smooth muscle cells
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[ Abstract | Objective To investigate the effect of laminin on pig urinary bladder matrix (UBM) on
the proliferation of bone marrow mesenchymal stem cells (BMSCs) and the differentiation into smooth muscle
cells. Methods Fresh pig bladder was decellularized by mechanical separation, enzymatic digestion, and
freeze drying methods. The morphology of the obtained UBM was examined by hematoxylin and eosin ( HE)
staining, hematoxylin/aniline blue staining and scanning electron microscopy. The laminin + UBM material
and anti-laminin + UBM material were obtained by incubation of proteins and UBM. The BMSCs were obtained
with adherent method, and then seeded on the laminin + UBM material, UBM material, and anti-laminin +
UBM material after in witro proliferation. The BMSCs were identified by flow cytometry (FCM). The cell
proliferation, migration and differentiation in different materials were compared by CCK-8 assay, HE staining
and immunohistochemistry methods. Results FCM analysis showed that CD29-positive expression rate of the
BMSCs reached 98% , while CD31- and CD34-positive expression rates were 4. 56% and 3.30% ,
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respectively. CCK-8 analysis showed BMSCs could grow efficiently on the three materials. CCK-8 value was

increased significantly in 9-day culture, especially when the BMSCs were seeded on the laminin + UBM

material as compared with the other 2 materials. HE staining showed that the 3 materials promoted cell
adhesion to the surface. On the 3th day, HE staining showed that the BMSCs formed cell layers on the UBM

+ laminin material, and some cells were migrated into the dense layer. In contrast, no obvious cell migration

was observed on the UBM + anti-laminin material and UBM material on the 14th day. Immunohistochemistry

results showed that alpha-smooth muscle actin (alpha-SMA) expression was detected on the UBM + laminin

material, and the expression was negative on the UBM material. Conclusion The laminin on UBM promotes

proliferation and migration of the BMSCs and induces differentiation of the BMSCs to smooth muscle cells.
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