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ABSTRACT

Introduction: Bioactive compounds in plants are essential for aquatic animal
nutrition because of their antioxidant and anti-inflammatory effects. They
combat oxidative stress by neutralizing free radicals and protecting cells from
damage. This protection helps to maintain normal physiological functions
critical for fish health. Furthermore, these compounds enhance the immune
system, increasing fish resistance to pathogens and environmental stressors.
Improved immunity reduces disease risk and mortality rates. Bioactive
substances also support digestion and nutrient absorption, as well as promoting
better growth performance. Collectively, they boost fish resilience and
biological functioning, making them valuable for sustainable aquaculture. Given
the importance of Stellate sturgeon, Acipenser stellatus, as one of the most
commercially valuable fish species in the Caspian Sea, in this research, the
effects of different levels of resveratrol antioxidant on blood parameters, serum
biochemical indices, and liver enzymes in the juvenile Stellate sturgeon were
studied for 8 weeks.

Materials and Methods: To examine the effects of Resveratrol, five dietary
treatments with 200, 400, 800, and 1000 mg/kg (R200, Ra00, Rsoo, and Riooo,
respectively) were prepared along with a control basal diet without Resveratrol
(Ro). Ingredients for the basal diet were precisely weighed and mixed, with the
Resveratrol added accordingly. Pellets were made by mixing the ingredients,
forming dough with water, grinding through a 2 mm pellet, drying at 40 °C for
36 h, and storing at dry and cold place. One hundred and fifty Stellate sturgeon
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averaging 92 + 2.5 g were acclimated for two weeks in 15 fiberglass tanks
stocked with 10 fish each. After acclimation, tanks were randomly assigned to
treatments with three replicates for an 8-week trial. Water quality was
maintained with aeration, daily 50% water exchange, and stable temperature
(18.54 £ 0.53 °C), oxygen (6.89 = 0.19 mg/L), and pH (8.09 = 0.01). At the end,
in order to determine the hematological, biochemical parameters, and liver
enzymes, blood was taken from the caudal vein using a syringe and poured into
a 2-mL microtube. Data were statistically analyzed using One-Way ANOVA,
and Tukey’s multiple comparison with significance at P<0.05.

Results: The results showed that at the end of the experiment, the highest
hematocrit (42.66 + 2.42%) was observed in Rigoo, exhibiting a significant
difference compared to the control (Ro; P<0.05). The lowest glucose and
cholesterol levels were observed in Rsoo and Riooo, exhibiting a significant
difference compared to the control (Ro; P<0.05). Also, the lowest triglyceride
was observed in Rioo0, exhibiting a significant difference compared to the control
(Ro; P<0.05). The lowest aspartate aminotransferase (AST) was observed in
Rioo0, exhibiting a significant difference compared to the control (Ro; P<0.05).
Discussion and Conclusion: The results showed that Resveratrol can improve
the general health status of aquatic animals, but it is very important to determine
the effective doses on blood indices, serum biochemical parameters, and liver
enzymes. Therefore, in the present study, Resveratrol in nutritional treatments
with a dose of 1000 mg/kg diet is recommended for juvenile Stellate sturgeon.
Overall, the present results suggest that a diet containing 1000 mg/kg Resveratrol
could enhance blood indices, serum biochemical parameters, and liver enzymes
in juvenile Stellate sturgeon.

*Corresponding author: hossein.khara@iau.ac.ir
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Table 1 The biochemical composition and ingredients of the experimental diets.

Experiment diets

] o
Ingredients (%) R1000 R800 R400 R200 RO
Fish meal 50 50 50 50 50
Resveratrol® 0 0.02 0.1 0.08 0.04
Wheat flour 10 10 10 10 10
Wheat gluten 12 12 12 12 12
Soybean meal® 13 13 13 13 13
Fish oil 5 5 5 5 5
Canola oil 5 5 5 5 5
Vitamins Premix® 1 1 1 1 1
Minerals Premix? 1 1 1 1 1
Lecitin® 1 1 1 1 1
Antifungal® 0.2 0.2 0.2 2.0 2.0
Bentonite® 8.1 1.78 1.70 1.72 1.76
Proximate composition
Crude protein 47.75 47.75 47.75 47.75 47.75
Crude lipid 05.16 05.16 05.16 05.16 05.16
Moisture 6.28 6.28 6.28 6.28 6.28
Crude ash 9.18 9.18 9.18 9.18 9.18
Gross energy (MJ/kg) 19.6 19.6 19.6 19.6 19.6

 Raha Pharmaceutical company (Esfahan, Iran);

® Vahdat Gilan Animal, Poultry and Aquatic Feed Company (Rasht, Guilan);



PLOTF (60 pylaz ojlad oaosly Jlo) oLl s

¢ Science Laboratories Co. (Qazvin, Iran) provides the following information in grams per kilogram
(g/kg): A (1600000 IU), D3 (400000 IU), E (40), K3 (2), B1 (6), B2 (8), B3 (12), Bs (40), Bs (4), Bo (2),
B12 (0.008), H> (0.24), C (60), Inositol (20), Biotin (0.2)

4 Science Laboratories Co. (Qazvin, Iran) contains the following elements per kg: Iron (6 g), Zinc (10
g), Selenium (0.02 g), Cobalt (0.1 g), Copper (6 g), Manganese (5 g), lodine (0.6 g), Choline chloride
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MCV (fL) =Hematocrit x10/ Red blood cell

MCH (pg/cell) =Hemoglobin % Red blood cell

MCHC (%) =Hemoglobin / Hematocrit
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Table 2 Hematological parameters of juvenile stellate sturgeon (A. stellatus) fed with different

levels of Resveratrol after 8 weeks of experiment.

Experimental Diets

Parameters RO R200 R400 R800 R1000
RBC (x10%mm®)  105.85+85.74 11833+4233 119+56.09 119.33+3583 119.33 7235
WBC (x10%/mm’®) 533 +£57.94  5.65+4483  6.00+56.64 933+37.54  7.33+32.89
Hb (g/dL) 5.85+0.48 6.62+035  682+033  6.62+0.13 6.86 + 0.43
Het (%) 3566238  4033+2.83"  41+2.400 42+ 1.14°  42.66+2.42°
MCV (fL) 36033 +3.47 35233+446 35333+337  360+1.18  362.66+2.80
MCH (pg/cell) 57334033 5600+ 153  56.66+0.66  56.66 = 0.33 57+0.00
MCHC (%) 15.66£033 1566033  16.00+057 1533+033 15664033

Data expressed as mean + S.D., n = 3 (each replicate tank was stocked with 10 fish).
Values along rows with different superscripts differ significantly (P<0.05).
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Table 3 Serum biochemical indices of juvenile stellate sturgeon (A. stellatus) fed with different

levels of Resveratrol after 8 weeks of experiment (mean + SD).
Experimental diets

Parameters RO R200 R400 R800 R1000
Total protein (g/dL) 345+0.18 358+028 364+0.19 383+026 3924017
Glucose (mg/dL) 36.54£2.940 3573+ 148% 3340+ 1.46% 32.93 +2.32° 31.02 +3.83°

Cholesterol (mg/dL) 135.18 = 14.85  128.9+1839%  121.38+10.83®  11473+547°  107.26 +6.87°
Triglyceride (mg/dL)  385.15+12.34°  379.35+13.71°  374.09+ 17.18%®  365.37+ 11.74®  356.15 + 14.66"

Data expressed as mean = S.D., n = 3 (each replicate tank was stocked with 10 fish).
Values along rows with different superscripts differ significantly (P<0.05).
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Figure 1 Liver enzyme content of juvenile stellate sturgeon (A. stellatus) fed with different levels
of Resveratrol after 8 weeks of experiment. A) aspartate aminotransferase; B) alanine

aminotransferase; C) alkaline phosphatase
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