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Thioredoxin reductase

Thioredoxin reductase (TrxR) as a selenium (Se)-containing antioxidase plays key role in regulating
intracellular redox status. Selenocystine (SeC) a natural available Se-containing amino acid showed
novel anticancer potential through triggering oxidative damage-mediated apoptosis. However,
whether TrxR-mediated oxidative damage was involved in SeC-induced apoptosis in human glioma
cells has not been elucidated yet. Herein, SeC-induced human glioma cell apoptosis was detected in
vitro, accompanied by PARP cleavage, caspases activation and DNA fragmentation. Mechanically, SeC
caused mitochondrial dysfunction and imbalance of Bcl-2 family expression. SeC treatment also
triggered ROS-mediated DNA damage and disturbed the MAPKs and AKT pathways. However,
inhibition of ROS overproduction effectively attenuated SeC-induced oxidative damage and apoptosis,
and normalized the expression of MAPKs and AKT pathways, indicating the significance of ROS in SeC-
induced apoptosis. Importantly, U251 human glioma xenograft growth in nude mice was significantly
inhibited in vivo. Further investigation revealed that SeC-induced oxidative damage was achieved by
TrxR1-targeted inhibition in vitro and in vivo.

The findings validated the potential of SeC to inhibit human glioma growth by oxidative damage-
mediated apoptosis through triggering TrxR1-targeted inhibition 1).
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