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Role of N-methyl-D-aspartate receptor (NMDA-R) in renal epithelial-mesenchymal transition in vitro
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Epithelial mesenchymal transition (EMT), a major contributor to the pathogenesis of renal tubulointestinal fibrosis, is characterized by the downregulation of E-cadherin and β-catenin, de novo expression of αSMA and vimentin, actin cytoskeleton reorganization and elevated cell migration. It has already been reported that the activity of calcium channels are important in regulation of cell migration and that calcium signals could modulate cell-cell interactions through remodeling of actin and recruitment of cadherins and β-catenin into intercellular junctions.
The N-methyl-D-aspartate receptor (NMDA-R) is an ionotropic receptor that functions as a calcium channel and is widely distributed in proximal tubular epithelium. NMDA (N-methyl-D-aspartic acid), represents a non-metabolic agonist of NMDA-R that activates only this channel. Previous results of our group show that the activation of NMDAR inhibits migration and F-actin staining in human proximal tubular cells (HK2). 

AIM: The present study was designed to investigate possible influence of NMDA channel activation on certain key steps of tubular epithelial mesenchymal transition, induced by TGFβ1, a key inducer of EMT, in vitro. 

METHODS: The expression of E-cadherin, β-catenin and αSMA was assayed by Western blot analysis and expression of vimentin was detected by immunofluorecsence. Transwell Matrigel assay and wound migration assay were used to investigate HK2 cell migration between treated groups. Time lapse imaging was used to analyze cell velocity and persistence. F-actin staining was measured by FACS.

RESULTS: HK2 cells treated with TGFβ1 underwent process of EMT, showing suppression of E-cadherin, F-actin reorganization, de novo expression of  αSMA and vimentin, downregulation of β-catenin in Triton-insoluble (cytoskeletal) fraction and elevated migration. Moreover, HK2 cells incubated with TGFβ1 showed increased cell velocity on collagen matrices as well as on non-covered plates. However, co-treatment with NMDA reduced TGFβ1 stimulated migration and F-actin staining to the level of control after 24h and 48h. Downregulation of E-cadherin and upregulation of αSMA and vimentin caused by TGFβ1 were significantly prevented by co-incubation with NMDA after 72h. After 24h of co-treatment with NMDA and TGFβ1, β-catenin was detectable in Triton-insoluble fraction of HK2 cells. Time lapse imaging showed mild, but statistically significant reduction of cell velocity in TGFβ1+NMDA co-incubated group of cells.

CONCLUSION: Our results indicate that NMDA receptor may play an important role in human proximal tubular EMT. The precise mechanism of these effects remains to be determined.


