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Abstract

Selenium is an essential micronutrient for humans, and seafood is one of the major selenium source in Japan. Recent
studies show that the tissues of tuna and other predatory fish contain high levels of the selenium-containing imidazole
compound, 2-selenyl-N,, N,, N, -trimethyl-L-histidine (selenoneine). A substantial proportion of the total amount of
selenium is present as selenoneine in the muscles of ocean fish. Selenoneine contains an imidazole ring with a unique
selenoketone group and has an antioxidant activity in vitro and in vivo. The dietary intake of selenoneine through
fish consumption is thought to be important for enhancing selenium redox functions in tissues and cells. In addition,
selenoneine accelerated the excretion and demethylation of methylmercury through the formation of secretory
extracellular lysosomal vesicles via the specific organic cation/carnitine transporter-1 (OCTN1). Dietary intake of
selenoneine might decrease the formation of hydroxyl and other radicals and accelerate the excretion of heavy metals,
and thereby inhibit carcinogenesis, lifestyle chronic diseases, and aging.
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Fig. 1. Chemical structures of ergothioneine and selenoneine.
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Fig. 2. Possible function of selenoneine in redox pathways.
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Mackerel (n=6)| Salmon (n=3) Saury (n=1)
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Selenoneine| g e . 0.268 0.007 0.004
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Fig. 3. Detection of selenoneine in the canned mackerel product by ICP-MS. Extracts were
subjected to LC-ICP-MS by monitoring *’Se. The arrow shows a peak of selenoneine
detected in the extract of a canned mackerel product at a retention time of 10.5 min.
Thus, selenoneine was stably contained in the processed marine product.

fish-derived .
. Selenite
selenoneine
lGSH
OCTN1 i
transporter GSSeSG i Radical detoxification
i H,Se
1
2 CH,SeH
SeMet =) SeCys mm (CH;),Se
(CH;),Se*

selenosugar

I

Selenoproteins = SeCys-tRNA
GPx, TrxR
selenoprotein P

! Selenoneine-MeHg

Prevention of lifestyle diseases
*cancer

ecardiovascular disease
*neurodegeneration
*immunological dysfunction
etype 2 diabetes

*aging

Fig. 4. Proposed model of selenium redox functions mediated by selenoneine in animal cells
and tissues. Dietary intake of selenoneine might decrease the formation of hydroxyl
and other radicals and accelerate the excretion of heavy metals, and thereby inhibit
carcinogenesis, lifestyle chronic diseases, and aging.
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