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Selenium belongs to the VIb group of the peri-
odic table, and possesses both metallic and non-
metallic characteristics. Physicochemical proper-
ties of selenium resemble more or less those of
sulfur, and selenium may be indiscriminately incor-
porated in place of sulfur in cellular constituents
and disturb metabolism. Alkali disease and blind
stagger disease of livestock are caused by
selenium-polluted grass. Carcinogenic effect is
also one of the marked biological properties of
selenium.

In spite of the toxic and carcinogenic effects,
selenium is actually an essential trace element for
bacteria, fish, and mammals. Life has exploited
the high reactivity and unique characteristics of
organoselenium compounds, especially in the
form of selenoenzymes. Mammalian glutathione
peroxidase (EC 1.11.1.9) has selenocysteine resi-
due at the active site, and the enzyme plays a
central role in the biological defense system
against oxidative challenge by activated oxygens
and radicals.

The author has studied the low redox potential
and high reactivity of selenium-containing com-
pounds, and developed glutathione peroxidase
mimics. Glutaselenone, a selenium analog of
glutathione, catalyzes a glutathione peroxidase-
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like reaction in vitro. Studies on the mechanism of
glutaselenone-catalyzed reaction revealed that
glutaselenone is converted to a selenosulfide con-
jugate with glutathione in its catalysis.
Thioredoxins contain a conserved sequence,
Cys-Gly-Pro-Cys, which is known to form intra-
molecular disuifide bond with consecutive g-turn
conformations. The peptide is expected to serve as
an ideal template for intramolecular selenosulfide
bond formation when either the cysteine is re-
placed by selenocysteine. A tetrapeptide, Secys-
Gly-Pro-Cys,
showed glutathione peroxidase-like activity three

was synthesized chemically. It

times as high as glutaselenone. The high catalytic
activity is ascribed to an intramolecular selenosul-
fide bond formation in the catalytic reaction.
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Fig. 1 Glutaselenone, a selenium analog of glutathione.
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Fig. 2 Enzymatic introduction of a y—glutamyl group to
SeCys-Gly.
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Fig. 3 Selenosulfide intermediate of glutaselenone.
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Fig. 4 Secys-Gly-Pro-Cys.
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