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Determination of Pt and Se contents inside cells
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After being approved for clinical purposes in 1978, cisplatin has become one of the most widely employed
anticancer drugs all over the world. However, its use in patients could trigger important side-effects. One of
them is nephrotoxicity, which limits the administrable dose and may even force to stop the treatment [1, 2].
This limitation has boosted, along the last decades, an extensive research of different strategies to minimize
cisplatin-induced kidney damage, thus improving its therapeutic efficacy [3].

In this regard, we carried out a preliminary study to evaluate the potential of selenium nanoparticles
(SeNPs) as a nephroprotective agent during antitumor treatments with cisplatin, hypothesizing that the
characteristic antioxidant power of selenium [4] could ameliorate the oxidative damage caused by the Pt-
drug. However, to being considered for this application, SeNPs should not decrease the cytotoxic effect of
cisplatin on tumor cells.

With this aim, we began this study performing cell cultures with HeLa (cervical cancer cells), which were
exposed to fixed concentrations of cisplatin and/or in situ synthesized SeNPs at different incubation times.

In all cases, cell viability was determined by MTT assays. Besides this, the morphology and size of the SeNPs,
as well as their cellular internalization, were studied using TEM-XEDS. On the other hand, ICP-MS analysis
was employed to quantify the intracellular total content of Pt and Se after acid digestion of the different
cultured cells. In addition, to obtain information about cell metabolism of SeNPs, selenium speciation
analysis at the cytosolic level were achieved through liquid chromatography (LC) coupled with ICP-MS.
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Synthesis of SeNPs

TEM-XEDS

❑ Analysis by TEM-XEDS, ICP-MS and LC-ICP-MS confirm that SeNPs can penetrate
HeLa cells, leading to changes in the natural balance of selenium species

❑ The presence of SeNPs together with cisplatin has no influence on the total
quantity of the Pt-drug internalized by the cells, as well as it does not modify
the fraction of Pt specifically bound to nuclear DNA, which is the final target of
cisplatin

❑ Cell viability assays demonstrate that SeNPs do not impair the antitumoral
activity of cisplatin, and they may even intensify it

❑ These preliminary results are positive and promising for further study of the
applications of SeNPs against renal toxicity in antitumor treatments with
cisplatin
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