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Genotoxicity of copper oxide nanoparticles with different surface chemistry on rat bone marrow mesenchymal stem cells
The surface chemistry of nanoparticles (NPs) is one of the critical factors determining their cellular responses. In this
study, the cytotoxicity and genotoxicity of copper oxide (CuO) NPs with a similar size but different surface chemistry to rat
bone marrow mesenchymal stem cells (MSCs) were investigated. The morphology, size and surface charge of four types
of CuO NPs, i.e., CuO-core, CuO-COOH, CuO-NH2 and CuO-PEG NPs, were characterized by TEM, dynamic light
scattering (DLS) and zeta-potential measurement, respectively. All of the four CuO NPs had a negative surface charge
around -10 mV and showed a similar tendency to form agglomerates with a size of ∼200 nm in cell culture environment.
The cytotoxicity of CuO NPs to MSCs at various concentrations and incubation periods were firstly evaluated. The CuO
NPs showed dose-dependent and time-dependent toxicity to MSCs, and their surface chemistry had influence on the
toxicity to some extent too. The intracellular reactive oxygen species (ROS) level of MSCs was then quantified. Finally, the
genotoxicity of the CuO NPs was studied by comet assay. The results suggest that the genotoxicity of CuO NPs was
mainly dependent on NPs concentration, and was only slightly influenced by their surface chemistry. The osteogenic and
adipogenic differentiation abilities of the MSCs exposed to different CuO NPs were studied by Alizarin Res S and Oil Red
O staining. The preliminary results showed that the exposure to 10 μg/mL CuO NPs will not lead to significant impact on
the differentiation potential of the MSCs.
 
General information
State: Published
Organisations: National Food Institute, Research Group for Nano-Bio Science, Zhejiang University, PlasmaChem GmbH
Authors: Zhang, W. (Ekstern), Jiang, P. (Ekstern), Chen, W. (Ekstern), Zheng, B. (Ekstern), Mao, Z. (Ekstern), Antipov, A.
(Ekstern), Correia, M. (Intern), Larsen, E. H. (Intern), Gao, C. (Ekstern)
Number of pages: 9
Pages: 5489-5497
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Journal of Nanoscience and Nanotechnology
Volume: 16
Issue number: 6
ISSN (Print): 1533-4880
Ratings: 
BFI (2017): BFI-level 1 
Web of Science (2017): Indexed Yes 
BFI (2016): BFI-level 1 
Scopus rating (2016): SJR 0.321 SNIP 0.49 CiteScore 1.34 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 1 
Scopus rating (2015): SJR 0.338 SNIP 0.488 CiteScore 1.23 
BFI (2014): BFI-level 1 
Scopus rating (2014): SJR 0.328 SNIP 0.523 CiteScore 1.36 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 1 
Scopus rating (2013): SJR 0.339 SNIP 0.546 CiteScore 1.26 
ISI indexed (2013): ISI indexed yes 
BFI (2012): BFI-level 1 
Scopus rating (2012): SJR 0.422 SNIP 0.501 CiteScore 1.21 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 1 
Scopus rating (2011): SJR 0.553 SNIP 0.697 CiteScore 1.47 
ISI indexed (2011): ISI indexed yes 
Web of Science (2011): Indexed yes 
BFI (2010): BFI-level 1 
Scopus rating (2010): SJR 0.571 SNIP 0.524 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 1 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43258123?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Scopus rating (2009): SJR 0.675 SNIP 0.589 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 1 
Scopus rating (2008): SJR 0.835 SNIP 0.653 
Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 0.843 SNIP 0.69 
Scopus rating (2006): SJR 0.996 SNIP 0.731 
Web of Science (2006): Indexed yes 
Scopus rating (2005): SJR 1.073 SNIP 0.774 
Scopus rating (2004): SJR 0.99 SNIP 0.668 
Web of Science (2004): Indexed yes 
Scopus rating (2003): SJR 0.891 SNIP 0.887 
Scopus rating (2002): SJR 1.161 SNIP 1.081 
Original language: English
Condensed Matter Physics, Chemistry (all), Materials Science (all), Bioengineering, Biomedical Engineering, Copper oxide
, Cytotoxicity, Genotoxicity, MSCs, Surface coating, Bone, Cell culture, Copper, Dynamic light scattering, Flowcharting,
Light scattering, Nanoparticles, Rats, Stem cells, Surface chemistry, Toxicity, Adipogenic differentiations, Copper oxide
nanoparticles, Genotoxicities, Negative surface charges, Reactive oxygen species, Surface coatings, Zeta potential
measurements, Copper oxides
DOIs: 
10.1166/jnn.2016.11753 
Source: FindIt
Source-ID: 2304025003
Publication: Research - peer-review › Journal article – Annual report year: 2016

 


