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In the last two decades was observed a relationship between environmental exposure to several chemicals, as polychlorinated 
biphenyls, dioxins and several metals, and the prevalence of endocrine tumors. In particular, high concentrations of Mercury 
present in volcanic areas have been correlated with increased frequency of thyroid cancer. In this study, we evaluated the effects 
of exposure of immortalized, non-tumorigenic thyroid cells (Nthy-ori-3-1) to various concentrations of methylmercury (MeHg).
Cell viability was investigated by MTT assay, cell cycle by flow cytometric analysis, apoptosis and autophagy by western blot 
analysis of Caspase and LC3activation. Moreover, we studied the intracellular signal transduction pathways which control 
thyroid cell growth and tumorigenesis, by measuring the levels of the phoshorylated form of ERK and Akt proteins. Finally, 
by real-time RT-PCR was analyzed the gene expression of markers of thyroid differentiation: thyroperoxidase, sodium/iodide 
symporter, thyroglobulin and TSH receptor.
At the concentrations of 2.5and 5µM, MeHg caused after 24h a reduction of cell viability (about 40% and 60%, p<0.01vs 
untreated cells, respectively), with an increase of cell population in sub-G0 phase (hypodiploid events), and no signs of apoptosis 
or autophagy. Conversely, MeHg at the lower concentration of 0.1µM, determined a significant increase of Nthy-ori-3-1cell 
viability either after 24h or 10 days of treatment (about 20% and 100%, p<0.05, 0.001vs untreated cells, respectively), 
associated with a rise of G2/M phase in the cell cycle. Treatment of the cells with MeHg 0.1µM and 0.5µM for 6h determined 
an increase of the expression levels of phospho-ERK, without variation of phospho-AKT. Gene expression levels of the markers 
of thyroid differentiation were not modified. 
The present findings, confirming the toxicity of high concentrations of MeHg on thyroid cells, suggest that the treatment of 
thyroid cells with Hg at lower doses, as may occur after exposure to this environmental contaminant, exerts a promoting effect 
on thyroid cell proliferation, by acting on ERK-mediated pro-oncogenic signal transduction pathway. Further studies in vivo will 
contribute to  clarify the potential role of the contamination with MeHg on thyroid carcinogenesis.  


