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Table 1: Basic diet used in this research (Faradane
Company)
Row Compounds Amount (%)
1 Minimal protein 40-43
2 Minimal fat 4-8
3 Minimal fibre 3-6
4 Maximum humidity 5-11
5 Maximum Ash 7-11
6 Maximum Phosphorus 1-15
7 Feed size (mm) 1-2
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Table 2: Results of growth indices (mean + standard deviation) and survival of Schizothorax zarudnyi fed with
different levels of vitamin C

Treatment
Parameter
1000 (mg/kg Vit. C) 500 (mg/kg Vit. C) 100 (mg/kg Vit. C) Blank
15.68+0.14 15.31+£0.18 15.08 £ 0.68 15.28+ 0.07 initial weight (gr)
10.63 £0.17 10.48 £0.21 11.11+0.21 11.53 £0.26 initial length (cm)
17.96 + 0.37 17.18 £ 0.47 16.83 £0.30 17.02 £0.52 final weight (gr)
12.45+0.75 12.50 £ 0.35 93.12+0.44 13.06 £ 0.83 final length (cm)
2.86 £0.44 1.87£0.38 75.10 £0.97 1.74£0.45 Weight gain (gr)
14.61 +2.90 12.19+ 2.45 18.12+£7.25 11.39+2091 Body weight gain (%)
0.61+0.23 1.43+0.16 8.10+0.18 1.85+0.23 Food conversion ratio
0.9.£0.02 0.87 £0.05 0.78+ 0.08 0.23 £0.019 Condition factor
3.80+£0.07 3.11+0.64 291+1.62 2.89+0.75 Specific growth rate (%)
100 100 100 100 Survival (%)
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Table 3: Amount of blood factors (mean + standard deviation) of Schizothorax zarudnyi fed with different levels of

vitamin C
Treatment Parameter
1000 (mg/kg Vit. C) 500 (mg/kg Vit. C) 100 (mg/kg Vit. C) Blank
5866.66+ 33.33¢ 7333.33+ 88.93¢ 4320.00+75.71° 3813.00+ 24.03? WBCx108 (cells.mmd)
20566.6+8819.17¢ 17733.00+6663.66° 134.33+21.86° 123666.66+1201.50°  RBCx10° (cells.mm?3)
14,5+ 0.17¢ 11.8+ 0.30¢ 8.86+0.88" 8.36+ 0.185° Hb (gr.dl)
52.33+ 1.30¢ 42.67+1.33° 36.66+0.66° 32.33+1.202 Ht (%)
241.33+ 2.40? 248.33+0.88P 263.66+.2.33¢ 271.66+1.66¢ MCV (fl)
28.33+0.219 27.30+0.30° 24.03+0.302 25.43+0.17° MCHC (gr.dl)
74.66+0.332 74.33£0.332 80.66+ 0.33¢ 79.33+0.33° Lymphocyte (%)
20.66+0.66 © 22.33+0.66 ¢ 15.33+0.33¢2 17.33+0.26 20 Neutrophil (%)
3.41+0.23" 3.33+0.21% 3.66+0.34° 2.33+0.332 Monocyte (%)
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Table 4: Activity level of liver and antioxidant enzymes, total immunoglobulin and total protein (mean + standard
deviation) of Schizothorax zarudnyi fed with different levels of vitamin C

Treatment

_ _ _ Parameter
1000 (mg/kg Vit. C) 500 (mg/kg Vit. C) 100 (mg/kg Vit. C) Blank
123.66+3.482 141.00+2.08° 195.66+2.66° 193.66+1.85¢ AST (u.l)
16.33+0.882 15.00£1.002 30.33+0.88°¢ 21.66+0.88 b ALT (u.l)
1080+5.77° 863.66+4.172 1183.3340.88° 1176.3343.17 ¢ LDH (u.l)
72.33+1.20° 64+1.522 88.00+1.52 ¢ 73.660.88° ALP (u.l)
2.68+0.03¢ 2.39+0.12°% 2.20£0.43% 2.09+0.472 TOTAL P (g.dl)
14.98+0.65 ° 15.08+0.33° 13.20+0.332 12.18+0.328 TOTAL IM (g.dl)
53.33+0.66° 60.00+0.57 ¢ 51.33+0.332 51.66+0.882 GR (nmol.mg p)
37.86+0.41° 42.0040.23°¢ 36.76+0.28° 34.66+0.60? SOD (u.ml)
88.66+0.882 93.660.33" 91.33+0.88% 105.33+1.76° CAT (u.ml)
212.66+1.45¢ 198.66+0.88° 202.66+1.45° 190.00+1.15? GPx (u.ml)
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Abdoli, A., 1999. Fishes of inland waters of
Iran. Naghshe Mana, Iran. pp 206-215. (In
Persian)

Adel, M., Pourgholam, R., Zorriehzahra, S.
and Ghiasi, M., 2015. The effect of different
levels of Mentha piperita on some of the
hematological, biochemical and immune
parameters of Oncorhynchus mykiss. Iranian
Scientific Fisheries Journal, 24(1):37-46. (In
Persian)
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Abstract

In this study, the effect of different levels of vitamin C on growth indices, hematology, and
antioxidant enzymes activity was studied in Schizothorax zarudnyi. For this purpose, a total of
144 fish was randomly distributed in 12 fiberglass tanks (12 fish per tanks) and fed with 3 dietary
treatments containing 100, 500 and 1000 mg/kg of vitamin C and a control group without vitamin
C for 60 days. The biological parameters of juveniles were measured at the end of the
experimental period. To measure liver enzymes, antioxidant enzymes and also blood parameters,
blood sampling from the tail vein of fish were performed. The results of growth indices in
different treatments did not show a significant difference with the control group (p<0.05). The
highest mean final weight, weight gain and specific growth rate, condition factor, body weight
gain percentage and lowest feed conversion ratio were observed in 1000 mg/kg vitamin C
treatment. The amount of red blood cells in all treatments was significantly different from the
control treatment (p<0.05). The highest amount of red blood cells was in the treatment of 1000
mg/kg of vitamin C, which was significantly different from the control group (p <0.05). Also,
white blood cell count increased in all treatments and there was a significant difference with the
control group (p<0.05). The highest amount of white blood cells was recorded in the treatment of
500 mg/kg of vitamin C. Which had a significant difference with the control group (p<0.05). The
alkaline phosphatase, alanine aminotransferase, aspartate aminotransferase, and lactate
dehydrogenase had a significant difference with the control group (p<0.05). The antioxidant
enzymes catalase, glutathione reductase, glutathione peroxidase, superoxide dismutase, total
immunoglobulin, and total protein are significantly different from the control group (p<0.05).
According to the analysis of the results, it can be acknowledged that vitamin C has a positive
effect on blood factors and antioxidant enzymes in Schizothorax zarudnyi.

Keywords: Antioxidant enzymes, Liver enzymes, Schizothorax zarudnyi, Blood parameters,
Vitamin C
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