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Table 1: The final amount of selenium nanoparticles in diets made for rainbow trout breeders

Treatment The amount of adding selenium nanoparticles to the diet (mg/kg)
control 0

Treatment 1 0.5

Treatment 2 1

Treatment 3 2

bole loSasd b 355 pllim b (95 9 98 (Ble
@ ol Sl oSl 4l Wge lale ;2S5 plej jo 050
B9 7, oy 5l Sz plad B 09l 0 00ls jluls e
ool o imgh ol oole Wae lale wnl S8 oLLS

(Y Jgoz) wads osls z& b3 54X

e 3 Sz Jlasw!
pll iz anlee 5l o (pales 3l Sesw Jlaseial

date SBl,bl Al g jeod solo yo ¢ iS50 5l L8 .85
oole owile 3L U ws Sis oy dex SO L Lol

oS5 ool 00,80 S (8 (s ) e (Hster

23l 5ol (il 0 puor s ook a3 oS e85y YT J35 03k Wga 3l S (539 s sgbine 41 2 o3 Y Jpur

peibes )39 cidisko
Table 2: Fertilization test for the purpose of fertilizing the eggs of female rainbow trout fed with diets containing
different amounts of selenium nanoparticles

Treatment Description of intercourse

(control) Control male x control female
Treatment 1 Control male x female fed with a diet containing 0.5 mg of selenium nanoparticles
Treatment 2 Control male x female fed with a diet containing 1 mg of selenium nanoparticles
Treatment 3 Control male x female fed with a diet containing 2 mg of selenium nanoparticles
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Table 3: The average amount of physicochemical characteristics of water during the test period

Physicochemical characteristics

Temperature (°C)

Oxygen (mg. L) pH

Average amount 11+15

79+0.6 76+0.3

Values represent the mean + standard deviation of three replicates of each treatment.
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Table 4: Comparison of the mean and standard deviation of the egg enzymes of rainbow trout spawners in different

treatments
fed with food Treatment (1) fed Treatment (2) fed Treatment (3) fed
Enzymes without added with selenium with selenium with selenium
selenium (control) nanoparticles (0.5 nanoparticles (1 nanoparticles (2
mg/kg food) mg/kg food) mg/kg food)
GPx (mmol/mp) 1.2 £0.15% 1.2 £0.15° 1.1+0.1° 1.1+0.11°
SOD (mmol/mp) 9.7+15° 11.9+2.5% 138+2.3" 146 +1.3°
CAT (mmol/mp) 83.7+4.4° 66.8 + 4.9" 57 +6.5° 57.8 +3.8%
MDA(mmol/ml) 363+ 6.8° 269 + 11° 264 +7.8° 181+ 9.5°

Non-identical letters in each line indicate a significant difference (P<0.05).
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Table 5: Comparison of the mean and standard deviation of the egg ions of rainbow trout spawners in different
treatments

Treatment (1) fed Treatment (2) fed Treatment (3) fed

fed with food - : - : - :
. : with selenium with selenium with selenium
The ions without added icles (0.5 icles (1 icles (2
selenium (control) nanoparticles (0. nanoparticles ( nanopatrticles (
mg/kg food) mg/kg food) mg/kg food)
magnesium (mg/dl) 23+06° 25+0.2%® 2.6+0.2% 32+0.3°
phosphorus (mg/dl) 55.9 +1.4* 54.2 +5.5% 58.5 +5.3% 58.3 +3.8°
Calcium (mg/dl) 8.70.6 9.8+0.8* 10.8 + 0.4™ 11.4 +0.6°

Non-identical letters in each line indicate a significant difference (P<0.05).
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Abstract

In this research, the effect of selenium nanoparticles on the performance of antioxidant enzymes,
including superoxide dismutar (SOD), glutathione peroxidase (GPx), malondialdehyde (MDA),
and catalase (CAT) levels, and male reproductive egg ions of rainbow trout was investigated. The
number of 144 fertile pieces of 4-year-old Iranian females was divided into four treatments in
three replications. The treatments were fed with diet containing zero (control), 0.5, 1 and 2 mg of
selenium nanoparticles per kg of diet for 60 days until egg maturation. Based on the results of the
research, the values of SOD, CAT, and MDA have shown significant differences in the eggs from
different treatments (p<0.05). The lowest level of SOD enzyme and the highest level of CAT
enzyme were observed in the control treatment, which showed a significant difference with other
treatments. There was no significant difference in the amount of GPx enzyme between different
treatments (p>05). The amount of MDA enzyme showed a significant difference among the
treatments, while the control group had the highest level of 363+16.8 mmol/ml and the fish fed
with selenium nanoparticles at 2 mg/kg had the lowest level of 181+9.5 mmol/ml Comparing the
average amounts of magnesium and calcium among different treatments showed a significant
increase in the amounts of the mentioned ions in the treatment fed with selenium nanoparticles at
the rate of 2 mg/kg of food compared to other treatments (p<0.05). In general, considering the
decreasing role of antioxidant enzymes and its increasing role in the amounts of magnesium and
calcium inorganic compounds in the eggs of mothers fed with more selenium nanoparticles, this
essential micronutrient can be used as It should be considered as a suitable candidate for further
research in order to improve the quality of spawning eggs of female rainbow trout by adding to
the diet.
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