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Abstract
Nanotechnology is an interdisciplinary science that has developed rapidly in recent years. silver nanoparticles (AgNPs) are increasingly utilized in dermatology and cosmetology, because of their unique properties. However, skin exposure to AgNPs raises concerns regarding their transdermal toxicity. The skin is the largest organ of the human body and is composed of the epidermis and dermis and forming a physical barrier against toxins and pathogens. Recent studies have found that nanoparticles can pass through the skin barrier into deeper layers and may cause toxic side effects. This study was designed to evaluate the dermal toxicity of AgNPs in vitro by using the human lung fibroblasts (MRC-5) and human keratinocytes (HaCat) cells as representative models. The cell viability was determined by MTT assay where 20 μl of MTT was added to each well and incubated for 4 h at 37°C. The cytotoxicity assay was followed by cell cycle analysis using flow-cytometry where tested cells were treated with AgNPs for 24 h at their respective IC50 concentrations and processed for analysis. The results indicated concentration-dependent toxicity on both MRC-5 and HaCat cells after treatment with different concentrations of AgNPs. The cell cycle analysis showed an increase in the percentage of apoptotic cells in both MRC-5 and HaCat cells after AgNPs treatment, as indicated by their sub-G1 phase proportions (27.5% and 22.3%, respectively); there was also an accumulation of arrested cells in the G2/M phase when compared to controls. In the MRC-5 control, 61.3% of cells were in G0/G1 phase, 20.4% in S phase, and 13.1% in G2/M phase. In contrast, for MRC-5 cells treated with the IC50 of AgNPs, the proportions of cells in the G0/G1, S, and G2/M phases were 28.3%, 14.4%, and 29.8%, respectively.
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In the HaCat control, 72.5% of cells were in G0/G1 phase, 11.3% of cells in S phase, and 10.6% of cells in G2/M phase. After treatment with AgNPs, the proportions of HaCat cells in G0/G1, S, and G2/M phases were 17.2%, 19.1%, and 41.4%, respectively. Overall, these findings suggest that AgNPs caused a concentration-dependent toxicity on both MRC-5 and HaCat cells, moreover, AgNPs inhibited the growth of MRC-5 and HaCat cells by blocking the cell cycle at G2/M phase. Together with previously published data, the unique properties of AgNPs, further in vivo experiments are required to better evaluate the toxicity of AgNPs associated with their shape, sizes and distribution.
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