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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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Weight gain (WG) = [100x(final body weight—initial body weight) / initial body weight]

F.CR =F/(Wt-W0)li¢ o5 co e

F=_ ol Lugi o &b pae (5lié i

W, ) s 055 95 (s

2o ,oHSI = Liver weight/body weight x100
= Liver weight (s ,5) 0.5 39

(5o 0y = Body weight


http://dx.doi.org/10.22092/ISFJ.2017.110092
https://dorl.net/dor/20.1001.1.10261354.1391.21.4.6.4
http://isfj.ir/article-1-805-en.html

[ Downloaded from isfj.ir on 2024-03-20 ]

sl HCuLSe ¢ HCuHSe o, L oosds ad% lale
(F=37.3,d.f=11, P<0.05) axsls s Ll jlo sxe

Olple &S50 e 5 popil il a5 0 o 5l Sl mls
J9uz) Cubls Cotle (Sucen 0> o g poatle Oliee b
poeibo gshu 31 &5 Slols &S ppil Sl 4S5k o(F
33 Shoale I i o losine ok g 00,5 wiis 5Vl
F=135.1, Sog oad 4d% jaS pocde gshw L aS
(d.f=11, P<0.05)

Thiobarbiturice acid reactive substances .Sl
;> HCuHSe oy j suis 435 oLals o (TBARS)
HCULSe Lo obole Ll 5 alolidly 5 55y gl o0 5L
3ead wdss lele o lade cpiomb g il I3
F=33.5, d.f=11, o& sualie HCuNSe 5 NCuNSe
(P<0.05)

HCuNSe 5 NCuNSe s o> L od ads el
Glutathione ) 55645 jlansSty,  cudld o i
Sl lale T Jlss & a5 axils | (peroxidase activity
op okole o ol ppomb 9 cusls 18 HCuLSe
(F=39.1, d.£=11, P<0.05)as sualis HCuHSe

g oy &by el g5y GlPl weys (ol ol
dilisee rohw 85U Cou g o gine ol 2lE ho cu s
(F=69.6, d.f=11, P<0.05) =55 |18 ,13é 0> pouiles
Capd i gAMby gy 2% (hyen 098 sl
3¢50 HCuHSe 0y Looods adss uL.lbLa l) (K3 Jros
HCULSe jlos habe Ll 51 oS alolédl 5 wisls plazs
olale 1o 13¢5 ad, L oYl &Sl o sl
Oezed 330,5 alasMe HCuNSe 3 NCuNSe oo 4dss
Tobw Josme b Kby ¥ ooz j0 ead &l leosls
Ol S g plale (Bl oyl p poeile Gl
HCuHSe 6}‘..\.9 )Lo.u )‘ 03 4.:..\:.: UL».QLQ B ‘59L> ““:")“’
DS gl ad, 16 slo,les ple b aS w5 conlice
olLF=26.7, d.f=11, P<0.05) o5 skl o sxe
oarls gous polas p o 0ldé 0y e g poaide Zohaw
0y98 Jsb ;9 (pizmen (P20.05) o9 b o Sibeguwgiln
s oaslive (6500 9 S po B5Som (90
obale 5o Gdesliggml JUg 5 mimnY Ldl cdile
Josz 0 b 50wl o HCuHSE oo 5l ool aydss
OdnslSgsel Jbg 5 mimpY ol mhe o YL AT
L a5 ol oaslie NCuNSe 5l oo adss lole ;o Lesdl

e Cilisue glae e b ol w0 dis Olaledd i, sla jasli (Glae O pul) pKls 1Y J g

[ DOR: 20.1001.1.10261354.1391.21.4.6.4 ]

ol Sl 2 b o 2 Ad, el Sl Kl Js Jdsb (g’;) 039 o o olas
(HSI) S5 g 5ln sl Y (WG) 055 (Rogtil)
/¥ N LRV TSV YA N aq/a+/8° vonkoYt  vianErn® NCuNSe!
a b ab b ab b 2
Y/0k /¥ 8N \VIAEVIY) Y/ Qe /e AVE/0ENYY JAE /N VAV to/8 HCuLSe
Y4
a a a a ab ab 3
Y/ RV ey VAR YA/ AVY/4£4 /Y NEY ARVAEA VA HCuNSe
Y4
Y/ v N TRV LR Y A YatESYak WAEeAS van+n®  aav+ve . HCuHSe!

[ DOI: 10.22092/1SFJ.2017.110092 ]

'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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