Study of the influence of Pt nanoparticles on the bone marrow mesenchymal stem cells under adipogenic and chondrogenic differentiation
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The platinum nanoparticles (PtNPs) biosafety is still an open question and important for advancing the therapeutic strategies in sense biomedical applications. The goal of this investigation is consider the effect of different PtNPs concentrations on ability to direct adipogenic and chondrogenic differentiations and spectroscopic characteristics of bone marrow mesenchymal stem cells (MSCs).
The PtNPs by citrate synthesis with an initial metal concentration of 96 mg/ml have been obtained. The average size of PtNPs was around 18 nm. For directed differentiation into adipogenic lineage standard medium in MSCs was changed for differentiation medium. To confirm the differentiation, the cells were stained with Oil red and under a light microscope we counted the number of cells with lipid droplets, calculating the percentage of the total number of cells. The spectroscopic characteristics of adipogenic and chondrogenic differentiations of MSCs on the 21st day were measured. The IR spectra were acquired in reflection mode by  FTIR Spectrometer VERTEX-70 equipped with Hyperion 1000 Microscope (Bruker).
The PtNPs at the concentrations of 2, 4, 6 and 10 μg/ml have been considered.  We found that PtNPs at concentrations of 2, 4, 6 did not lead to significant changes in the number of cells with signs of adipogenic differentiation, namely, the index was 74.5 ± 5.7%, 75.2 ± 4.5 %, and 73.7 ± 6.2% of the cells, respectively. In the culture of MSCs with the addition of PtNPs at a concentration of 10 μg/ml, the number of cells with signs of adipogenic differentiation was 45.8 ± 4.7%. IR spectroscopy data were obtained that the PtNPs at concentrations of 2 - 6 μg/ml do not affect the structure of proteins, lipids and nucleic acids of the MSCs. The use the PtNPs at concentrations of 10 μg/ml under conditions of adipogenic differentiation to MSCs leads to the destruction processes in the cells. The obtained results are related to the field of applied nanotechnology, which extends to regenerative medicine.
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