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—Abstract—

Selenium is an essential biological trace element in mammals and adults should be intake
100 pg per day. Selenium is inserted into selenoproteins as selenocysteine (Sec), which is
encoded by the UGA “STOP” codon in open reading frame. The translational process for
selenoproteins in mammals is achieved by various components, such as the selenocysteine-
insertion-sequence (SECIS) in the untranslated region of mRNA, the SECIS-binding protein
SBP?2, the Sec-specific translation factor EF-Sec, and the Sec-specific tRNA™. Generally,
most selenoproteins including glutathione peroxidase and thioredoxin reductase exhibit
antioxidant function to protect cells from oxidative stress. In addition, thyroxine deiodinase
plays an important role in the control of thyroid hormone metabolism. These results indicate
that the adequate diet of selenium is essential for maintaining redox status and hormone. On
the other hand, a deficiency intake of selenium shows Keshan's disease (cardiomyopathy),
Kashin—Beck disease (osteoarthritis), white muscle disease, and cretinism as well as an
excessive intake of selenium results in toxic symptoms, including blind staggers and alkaline
diseases. Therefore, an adequate intake of selenium is necessary to maintain in vivo function.

The aim of this review is to discuss the role of selenium in vivo.
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Fig. 1. Selenocysteine structure (A) and selenoprotein hiosynthesis (B).

T 49 F2 Ao Addwel kEHo 23
o] op7|gTh” kel Iz T FOAE
< Aoz 2PEE 497t Ae =84
RF RY Aol Al ARdde] BEsh
Aoz dEA At T FHF AGIA 4

273 o] QI¢lo] E+= Keshan's disease2} A
Hgol FFEAGA ZHEES e
Kashin-Beck disease ZHW-2 A#lg ZH9|

A H

el 1) 4l 2y °1E‘r8)

NHE AoE FEDAT w2 aou A9
54E faste] JEAbEe] Yol

ez geid 9ot B FHANE
Aefre Sl 421, ool A W 71
2 Ay Fe] o] wE AEZAPE 7)2}o|

Dol =g Aol

Selenium is incorporated into

selenoproteins in the form of selenocysteine, which is encoded in mRNA by the stop codon UGA.

In mammalians, this process requires a specific RNA stem loop structure, selenocysteine insertion

sequence (SECIS) and the selenocysteine-specific tRNA®* as well as the cooperative action of

several protein factors, including the SECIS-binding protein SBPZ, the Sec—specific elongation factor
EF-Sec, the ribosomal protein L30, and the SPS1/SLA/SECp43 as Sec tRNASec-binding partners.
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Table 1. The roles of known selenoproteins in mammalians

Selenocysteine synthesis Redox regulation

Thyroid hormone etc.

Glytathione peroxidase

1,2346
Selenophosphate e

Thioredoxin reductase

thetase 2 ..
Synthetase Methionine-S-

sulfoxide reductase

15 kDa selenoprotein

Selenoprotein H, I, K,
M N, O P, S T,
VvV, W

Thyroxine
deiodinase 1,2,3
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Fig. 2. Apoptotic serial process by selenium-excess
diet. Selenium-excess exposure to the cell
induces apoptosis. The process follows the
oxidation of mitochondrial components,
mitochondrial dysfunction, cytochrome C
release, and caspase-3 activation.
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