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'Vitamin mixture (IU or mg kg" diet): DL-alpha tocopherol acetate.60IU; DL-cholecalciferol, 30001U; Thiamin,

15mg; riboflavin, 30mg; pyridoxine, 15mg; B12, 0.05mg; Nicotinic acid, 175mg; Folicacid, Smg; Ascorbic acid,

500mg; inositol, 1000 mg; biotin, 2.5mg; Calcium panthoteate, SOmg; Choline chloride, 2000mg.

"Mineral mixture (g or mg kg diet): calcium carbonate (40% Ca),2.15g; Magnesium oxide (60% Mg), 1.24g; ferric

citrate, 0.2g; potassium iodide (75% I), 0.4mg; zinc sulphate (36% Zn), 0.4g; Manganese sulphate (33% Mn),0.3g;
dibasic calcium phosphate (20% Ca, 18% P), Sg; Cobaltsulphate, 2mg; KCl, 0.9g; NaCl,0.4g.
"L-selenomethionine (SeMet, Fisher Scientific, Pittsburgh, PA, USA).
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'NCuNSe: Adequate Cu (10mg Cu/kg), adequate Se (11mg Se/kg).
“HCuLSe: High Cu (30mg Cu/kg), low Se (0mg Se/kg).

SHCuNSe: High Cu (30mg Cu/kg), adequate Se (11mg Se/kg).
‘HCuHSe: High Cu (30mg Cu/kg), high Se (55mg Se/kg).
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Abstract

The effects of dietary selenium (Se) were investigated on the oxidative stress of beluga,
Huso huso, fed high dietary copper (Cu). The basal diet with high Cu (50mg Cu/kg) was
supplemented with low (Omg Se/kg, HCuLSe), adequate (11mg Se/kg, HCuNSe) and 5x
adequate (55mg Se/kg, HCuHSe) of Seandfed to fish with initial body mean (xSD) weight
14.96 + 1.39g for 12 weeks. Basal diets containing adequate Se (11mg Se/kg) and adequate
Cu (10mg Cu/kg) were used as controls (NCuNSe). Weight gain, specific growth rate and
condition factor for fish fed the HCuHSe diet was significantly lower than fish that fed the
other diets. Se and Cu content was positively correlated with dietary Se and Cu
concentrations. Hepatic Se concentration was higher in fish fed the HCuHSe diet than fish
that fed other diets. Thiobarbituric acid-reactive substances (TBARS) were significantly
lower. Whereas, Glutathione peroxidase activity activities were significantly higher in liver
tissue of fish fed HCuHSediet than those fish fed other diets. Plasma total immunoglobulin
concentration and lysozyme activity were higherin fish fed the NCuNSe diet, followed by fish
fed the HCuNSe diet, and were lower in fish fed the HCuHSe diet. The results indicated that
optimum levels of Cu and Se ingestion induced an oxidative stress in beluga and improved
their immune response. High dietary Se (5xadequate) supplementation reduced the oxidative
stress and depressed the immune response of the fish.
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