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.. Introduction:
Antioxidant Dietary Selenium (Se) is vital for the growth and immune system of fish. The
Growth most important action of Se biological functions comes from several specific
Selenium selenoproteins, some of which are involved in thyroid hormone metabolism,

Nanoparticle
Thyroid
hormones
Oncorhynchus
mykiss

while others play an antioxidant defence role. Se as a nutritional element is
obtained in the aquatic environment from two main sources: feed and fertilizer.
Fish species absorb dietary Se in various forms, such as organic and inorganic.
It should be used in the correct dosage and anything above this can have negative
consequences. As for Se in the diet of fish, there are a few different forms
commonly used as inorganic, such as Na>SeOz or sodium selenite. Organic
forms of dietary Se also include selenomethionine (SeMet) and selenocysteine
(SeCyst). This study was performed to evaluate the effect of different sources of
Se on growth performance, activity of antioxidant enzymes and thyroid
hormones in rainbow trout.

Materials and methods:

Organic Se (Se methionine), mineral Se (sodium selenite) and nanoselenium
were added to the basal diet at a rate of 0.3 mg/kg. Basal food without Se
compounds was used as a control treatment. Fish with an average weight of
29.25 + 1.70 g were fed with experimental diets for 8 weeks. The fish were fed
twice a day (at 9:00 AM and 2:00 PM) at the rate of 4% of their biomass.


https://janb.guilan.ac.ir/article_7490.html?lang=en

Results and discussion: The results showed that selenium nanoparticles had no
significant effect on growth indices compared to organic and inorganic forms
(p<0.05). The activities of superoxide dismutase and catalase enzymes in
treatments containing different forms of Se was significantly higher than in the
control (p<0.05). The level of malondialdehyde in the liver of fish fed the diet
containing sodium selenite was significantly lower than the other experimental
treatments (p<0.05). The amount of triiodothyronine in treatments containing
selenomethionine and Se nanoparticles was significantly higher than in the
control group (p<0.05), which may be due to the stimulation of thyroid
stimulating hormone. Thyroxine was not significantly different in fish fed with
different forms of Se and in control (p>0.05).

Conclusions: In general, using organic, mineral and nanoselenium sources with
a concentration of 0.3 mg/kg of diet has strengthened the antioxidant status of
rainbow trout fry, and also through the metabolism of triiodothyronine, it has
improved the function of the thyroid gland.

*Corresponding author: fardin.shaluei@gmail.com
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Table 1 Physicochemical properties of water in rearing tanks (mean + standard error) of

rainbow trout
Parameter Temperature (°C)  Dissolved oxygen (mg/L) pH (uS/cm) Ec H(?T:g/nf)s S
amount 171 7.2 1200 150
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Table 2 Basic diet formulation

Different components of the diet @/kg)
Kilka fish powder 350
Koli fish powder 250
Soy flour 75
Wheat flour 184
Soybean oil 60
Fish oil 30
Wheat gluten 25
Gelatin 10
A mixture of vitamins and minerals 16
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Table 3 Proximate analysis of the basic diet used in the experiment (according to the amount of

dry matter)
Basic diet
Chemical composition of feed amount
Dry matter 920.46 4 10.05
Crude protein 490.83 +10.15
Crude fat 160.38 +10.17
Fiber 20.34 +3.60
Ash 110.68 = 5.60
NFE 120.35+20.44
Gross energy (MJ/kg) 20.30 £0.04
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Table 4 Growth performance and survival of rainbow trout fed with different forms of selenium
(mean + standard deviation)

Treatment Control Sodium selenite  Selenomethionine  Selenium nanoparticle
W1 (9) 29.25+1.70 28.44+1.90 29.11+1.22 28.77+£2.10
W2 (9) 68.97 + 11.11 71.89 +10.90 10.19 £ 71.26 68.84 +10.03
WG (9) 40.37 +£11.19 41.62 +10.90 42.10+10.19 39.83+10.03
DGR (g) 0.80+0.22 0.83+0.21 0.84+£0.20 0.79+0.20
SGR (%/day) 1.73+0.33 1.70+0.32 1.76 £ 0.29 1.71+0.30
FCR 0.79+£0.27 0.80+0.35 0.73+0.20 0.85+0.28
CF 1.06 +0.14 1.06 +£0/13 1.08 £ 0.17 1.03+0.14
SR (%) 94.44 + 4.81 100.00 + 0.00 100.00 + 0.00 94.34 +5.62
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Figure 1 The average activity of superoxide dismutase enzyme measured in fish fed with different

forms of selenium (different letters indicate significant differences between experimental
treatments).
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Figure 2 The average activity of catalase enzyme measured in fish fed with different forms of
selenium (different letters indicate significant differences between experimental treatments).



(5 5 29I5) (oS S5y SYIU3E sud logsgess 5 STl Candy ) oo Catlos g igetagiles il Sl 3936 Sl 31/ VY

N
o
1

MDA (umol/L)
[EEN
o

a
ab
' c bc
00 n T i T

control Sodium Selenite selenomethionine Se-NPs

Treatments

B9 y>) o guadw ilizio (g IS b ool g dai yLdlo o ouls (g g0 310l (MDA) -\-g-b..\.ﬁda oFbe lodo (il ¥ ST

(ol (o lojT 6o yloss oyt 510 im0 BB 392 g AiLiS dslins pul
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experimental treatments).
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Figure 5 The average amount of thyroxine hormone measured in rainbow trout fed with different

forms of selenium.
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