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Extended Abstract

Silver nanoparticles (AgNPs), due to their antibacterial properties are widely used as additives to textiles, cosmetics,
food packaging, surgical instruments or wound dressings. Being present in so many consumer goods, AgNPs are able to
penetrate the human body via multiple paths [1]. The formation of reactive oxygen species (ROS) is believed to be the
main mechanism of AgNPs action in a cell. ROS can launch both pro-survival and death signaling pathways depending on
the level of oxidative stress induced [2]. Recently, we showed that AgNPs are able to activate NF-kB signaling pathway
and expression of genes related to inflammatory and stress response [3]. Similar program is activated by tumor necrosis
factor (TNF) — a major pro-inflammatory cytokine [4].

Our objective was to assess the possible interference of AgNPs (20 nm, BSA coated) with cellular response to TNF in
two human cell lines: A549 lung adenocarcinoma and HepG2 liver hepatocellular carcinoma. Both types of cells absorbed
AgNPs added to the medium as shown cytometrically by using side-scattered light. During 24-hour incubation, the effect
of TNF and AgNPs on growth retardation and the incidence of cell death was additive and HepG2 cells were more
sensitive to the agents studied. Analysis of the cell cycle discovered G1 arrest after TNF and S and G2/M arrest under
AgNPs influence in both cell lines, whereas the combined treatment resulted in G1 and S accumulation in A549 and G2/M
accumulation in HepG2 cells. Over a longer incubation period (7-12 days), in the clonogenicity test, the effect of TNF and
AgNPs on the cell survival was synergistic. The effect of the selected signaling pathways inhibitors was tested using
neutral red viability 24-hour assay. Surprisingly, the use of IKK Il and IKK VII - the inhibitors of I /B kinase on the pro-
survival NF[1B pathway — led to the increase of the cell viability in both cell lines treated with TNF, AgNPs or both
agents simultaneously.

Apart from end cellular effects, the expression of genes involved in the anti-oxidative defense and inflammatory
response was analyzed by using real-time PCR. It was shown that the expression of heme oxygenase 1 (HMOX1), the
protein induced by oxidative stress, was greatly enhanced in TNF and AgNPs treated cells compared to that observed after
TNF alone. Similarly, AgNPs augmented the expression of pro-inflammatory cytokines CSF3 and IL-10. On the contrary,
the expression of toll-like receptors TLR3 and TLR7, important for virus pathogen recognition, was significantly hampered
by the addition of AgNPs.

The presented results indicate that AgNPs change the final cellular result of TNF action and disrupt the cellular
homeostasis, that can contribute to the development of malignancy or autoimmune diseases at the level of the organism.
Therefore, an extended study is needed to provide more information about the nature and specificity of the functional
interactions between TNF and AgNPs in cells.
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