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Brain Metabolism & Dietary Interventions 

The role of the thioredoxin detoxification system in glioblastoma 
progression and drug resistance 
Ana Podolski-Renić 
Department of Neurobiology, Institute for Biological Research “Siniša Stanković”, National Institute 
of the Republic of Serbia, University of Belgrade, Belgrade, Serbia 

Glioblastoma (GBM) is the most common and aggressive malignant brain tumor in 
adults, with an unfavorable prognosis. Only a few chemotherapeutics are used for 
GBM treatment due to the very low biodistribution of most anticancer drugs in the 
brain as a consequence of high P-glycoprotein (P-gp) expression in the blood–brain 
barrier (BBB). However, available GBM treatment remains ineffective due to the high 
heterogeneity of tumor cells, aggressive invasiveness, and resistance to therapy. 
Therefore, developing novel therapeutic strategies is of utmost importance. The 
thioredoxin (Trx) system is an important detoxification system regulating the redox 
milieu. Components of the Trx system are involved in high-rate proliferation and 
activation of pro-survival mechanisms in cancer cells, particularly those facing 
increased oxidative stress. Hence, the Trx system has an important role in tumor 
progression, as well as in the detoxification and protection of cancer cells from 
oxidative stress and drug-induced cytotoxicity. Thioredoxin reductase 1 (TrxR1) 
emerged as a promising target for GBM treatment due to its high expression in GBM. 
Novel TrxR1 inhibitors – Ugy-type Michael acceptors (UMAs) showed cytotoxic, 
antiproliferative, and anti-invasive effects in GBM cells, and sensitized GBM cells to 
temozolomide, a standard chemotherapeutic for GBM treatment. UMA inhibitors 
induced oxidative stress, mitochondrial depolarization, and elevated expression of 
antioxidant enzymes in GBM cells. UMA inhibitors suppressed P-gp activity and 
sensitized resistant GBM cells to paclitaxel.  Herein, we showed that investigated 
TrxR1 inhibitors are promising candidates for GBM that are able to surpass the BBB 
and overcome drug resistance.  
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