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Novel TrxR1 inhibitors induce oxidative stress and sensitize human multidrug resistant glioblastoma
cells to chemotherapy
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Glioblastoma (GBM) is the most common malignant brain tumor in adults, with limited treatment options due to
aggressive invasiveness and resistance to therapy. Developing novel strategies for GBM treatment is of pivotal
importance. Elevated expression of antioxidant defense system components thioredoxin (Trx) and thioredoxin
reductase (TrxR) is a common feature of cancer cells and correlates with cancer progression and poor prognosis.
We evaluated anticancer properties of novel TrxR1 inhibitors (DVD-444 and DVD-445) in human sensitive
glioblastoma cell line and corresponding multidrug resistant (MDR) cell line (U87and U87-TxR, respectively).
Compounds DVD-444 and DVD-445 showed a similar growth inhibitory effect in U87 and U87-TxR cells. Both
compounds were less effective in peripheral blood mononuclear cells showing selectivity towards cancer cells.
Significant elevation of RONS level after treatment with TrxR1 inhibitors was observed only in MDR glioblastoma
cells. However, DVD-444 and DVD-445 induced changes in expression of antioxidant enzymes in both cell lines,
implying the existence of oxidative stress inside the cells. Besides antioxidative effect, DVD-444 and DVD-445
decreased cell proliferation and suppressed invasion and migration of glioblastoma cells. Both TrxR1 inhibitors
increased accumulation of P-glycoprotein substrate Rho123 in U87-TxR cells. Furthermore, the compounds showed
potential to modulate MDR by sensitizing U87-TxR cells to paclitaxel.

In conclusion, we found that novel TrxR1 inhibitors induced oxidative stress, leading to changes in expression of
antioxidant enzymes. Consequently, these inhibitors affected cell proliferation and suppressed invasion and
migration of glioblastoma cells. Moreover, TrxR1 inhibitors were capable to overcome MDR. Considering the fact
that drug resistance and invasion are the main causes of ineffective GBM treatment, novel TrxR1 inhibitors,
particularly DVD-444, could be valuable candidates for new GBM treatment strategy.
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