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ABSTRACT

Introduction: Aquaculture aims to provide stable environmental conditions
for fish to be able to grow and protect it from stress and diseases. To guarantee
a sustainable yield of fish species, well-balanced diets should be considered.
For this purpose, diets supplemented with feed additives have won the interest
of researchers who are concerned with the aquaculture field, the most
important of which is chitosan, a cationic biopolymer, derived from the
alkaline deacetylation of chitin; a natural polymer found in the exoskeletons
of insects, crustaceans and fungal cell walls. Therefore, the purpose of this
study was to examine the effects of using dietary chitosan in some immune
indices and antioxidant defence system in Vannamei shrimp, Litopenaeus
vannamei.

Materials and Methods: For this purpose, 180 pieces of Vannamei shrimp
with an average weight of about 4 g were prepared and kept for 2 weeks to
adapt to the test conditions. We prepared 4 groups, each with three repetitions,
including the basal diet of zero (control), 1 g (treatment 1 =T1), 2 g (T2) and
4 g (Ts) chitosan per kilogram of feed in a completely randomized design for
8 weeks. At the end of the trial, samples were randomly taken from the rearing
tanks and hemolymph indices including serum biochemical, immune and
antioxidant indices were measured.

Results and Discussion: According to the results, immune indices such as
lysozyme and immunoglobulin increased significantly compared to the
control group (p<0.05). So that in case of lysozyme, the highest amount was
recorded in T2 (by adding 2 g/kg chitosan), while in immunoglobulin, the
highest amount was observed in Ti. Serum antioxidant activity such as
superoxide dismutase (in T1 and T2) and catalase (in Ty, T2 and T3) increased


https://janb.guilan.ac.ir/article_7833.html?lang=en

significantly compared to the control group (p<0.05). Also, the results of the
serum biochemical analyses exhibited that only ALP enzyme recorded a
significant difference (p<0.05), so that the highest value was observed in Ts.
According to the results, there was no significant difference (p>0.05) in ALT
and AST enzymes among treatments. So that the highest amounts of these two
enzymes were observed in T2 and the control group, respectively.
Conclusion: The results of this study indicate the positive effects of chitosan
on immune indices in Vannamei shrimp. Therefore, it is possible to
recommend using chitosan as a natural and immune stimulant for culture of
L. vannamei.

*Corresponding author: V.jafari.sh110@gmial.com
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Table 1 Comparison of serum biochemical indices (mean + standard deviation) using chitosan in

Litopenaeus vannamei during 8 weeks.

Parameters Control 2 4

ALP (IU/L)  35.06+0.057%  60.92 +457° 68.63 + 1.26° 91.29 + 3.98¢
ALT (IU/L) 24.36 +1.84° 13.60 + 0.972 28.80 + 4.25° 21.52 + 2.25%
AST (IU/L) 5.62 + 0.09 3.30 + 0.00 5.29 + 0.76 4.63+0.76

Different letters indicate significant differences between groups (p<0.05).
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Table 2 Comparison of immune indices (mean + standard deviation) using chitosan in Litopenaeus

vannamei during 8 weeks.

Parameters Control 1 2 4
Immunoglobulin (mg/dL) 36.15+0.20° 40.05+0.379 38.95+0.14° 37.31+0.06°
Lysozyme (u/mL) 5.70 £ 0.052 8.05 +0.31° 8.38 + 0.08° 6.16 +£ 0.142

Different letters indicate significant differences between groups (p<0.05).
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Table 3 Comparison of Antioxidant indices (mean + standard deviation) using chitosan in

Litopenaeus vannamei during 8 weeks.

Parameters Control 2 4
CAT (IU/L) 10.10+0.172 12.60 £ 0.17¢ 12.15 +0.20° 11.15 + 0.20°
SOD (IU/L) 60.86 +0.43? 66.10 + 0.23° 67.15 + 0.20¢ 60.00 +0.118

Different letters indicate significant differences between groups (p<0.05).
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