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Selenium and glioma

Reliable supply of selenium is important since selenium compounds can affect tumor
microenvironment and neoangiogenesis in malignant gliomas via induction of apoptosis and alteration
of matrix metalloproteinases expression.

In 1990 Philipov and Tzatchev added selenium tablets to the diet of 15 patients with malignant brain
tumors. In twelve patients with glioblastoma multiforme this treatment didn't prolong the
postoperative survival 1).

Yakubov et al. summarized findings focusing on the anti-toxicity and cancer-preventive properties of
selenium and their implication in current multimodal therapies including temozolomide (Temodal),
cyclophosphamide (Endoxan), and cisplatin (DDP, Platiblastin, and Platinol).

They sheded light on unintended side effects in chemotherapy and the developments of novel
combinatorial chemotherapeutics with selenium compounds. They found that selenium and selenium
compounds have dual action profiles with direct anti-cancer and chemotherapy-intensifier effects as
well as neuroprotective and cytoprotective agents 2).

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 3).

In a case-control study of glioma, Peeri et al., examined the associations of selenium in toenails and
genetic variants in the selenoenzyme pathway with the risk of glioma and patient survival. A total of
423 genetic variants in 29 candidate genes in the selenoenzyme pathway were studied in 1547
glioma cases and 1014 healthy controls. Genetic associations were also examined in the UK Biobank
cohort comprised of 313,868 persons with 322 incident glioma cases. Toenail selenium was measured
in a subcohort of 300 glioma cases and 300 age-matched controls from the case-control study.

None of the 423 variants studied were consistently associated with glioma risk in the case-control and
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cohort studies. Moreover, toenail selenium in the case-control study had no significant association
with glioma risk (p trend = 0.70) or patient survival among 254 patients with high grade tumors (p
trend = 0.70).

The present study offers no support for the hypothesis that selenium plays a role in the onset of
glioma or patient outcome 4).

References
1)

Philipov P, Tzatchev K. Selenium in the treatment of patients with brain gliomas. A pilot study.
Zentralbl Neurochir. 1990;51(3):145-6. PubMed PMID: 1965466.
2)

Yakubov E, Buchfelder M, Eyüpoglu IY, Savaskan NE. Selenium action in neuro-oncology. Biol Trace
Elem Res. 2014 Dec;161(3):246-54. doi: 10.1007/s12011-014-0111-8. Epub 2014 Aug 28. Review.
PubMed PMID: 25164034.
3)

Fan CD, Fu XY, Zhang ZY, Cao MZ, Sun JY, Yang MF, Fu XT, Zhao SJ, Shao LR, Zhang HF, Yang XY, Sun
BL. Selenocysteine induces apoptosis in human glioma cells: evidence for TrxR1-targeted inhibition
and signaling crosstalk. Sci Rep. 2017 Jul 25;7(1):6465. doi: 10.1038/s41598-017-06979-2. PubMed
PMID: 28743999; PubMed Central PMCID: PMC5526989.
4)

Peeri NC, Creed JH, Anic GM, Thompson RC, Olson JJ, LaRocca RV, Chowdhary SA, Brockman JD, Gerke
TA, Nabors LB, Egan KM. Toenail selenium, genetic variation in selenoenzymes and risk and outcome
in glioma. Cancer Epidemiol. 2018 May 16;55:45-51. doi: 10.1016/j.canep.2018.05.002. [Epub ahead
of print] PubMed PMID: 29777993.

From:
https://neurosurgerywiki.com/wiki/ - Neurosurgery Wiki

Permanent link:
https://neurosurgerywiki.com/wiki/doku.php?id=selenium_and_glioma

Last update: 2024/06/07 02:59

https://neurosurgerywiki.com/wiki/
https://neurosurgerywiki.com/wiki/doku.php?id=selenium_and_glioma

	Selenium and glioma
	References


