Journal of Fisheries Science and Technology
Volume 9, Issue 1, Winter 2020

Pages: 39-49

Type: Original Research

Effect of Copper Sulfate Replacement with Copper Oxide
Nanoparticles in Diet on Growth Performance, Enzymatic Activity,
and Pathology of Liver Tissue of Goldfish (Carassius auratus)

Karimian Kakolaki S.*1 MSc, Shaluei F.1 PhD, Shadkhast M.2 PhD, Arab Markadeh M.3 MSc

1 Fisheries Sciences Department, Faculty of Natural Resources and Earth Sciences, Shahrekord University,
Shahrekord, Iran

2 Department of Basic Sciences, Faculty of Veterinary Medicine, Shahrekord University, Shahrekord, Iran

3 Faradaneh Group, Aquatic Animals Feed Producer, Shahrekord, Iran

Abstract

Aims: The purpose of the current study was to investigate the effect of
replacement of copper sulfate (CuSO4) with copper oxide nanoparticles (Cu-NPs)
in diet on growth and survival, enzymatic activity, and pathology of liver tissue
of goldfish in 2018.

Materials & Methods: The five experimental diets were formulated to contain
different levels of Cu-NPs (0, 3, 5, and 10mg/kg), 3mg/kg CuSOas. Fish were
handfed at 4% body weight at a frequency of two times a day for 60 days. The
body was fed manually. At the end of the trial period, growth and survival indices
(final weight mean, body weight gain percentage, specific growth rate, status
index, liver index, and visceral and survival index), liver enzymes activity
(alkaline phosphatase, aspartate transaminase, and alanine aminotransferase),
as well as liver tissue pathology, were evaluated.

Findings: Based on the results, using Cu-NPs at different levels of 3, 5, and
10mg/kg diet instead of CuSO4 in the diet can improve the growth performance
and survival of goldfish. Copper sulfate also has more negative effects on liver
tissue than nanoparticles, as well as alkaline phosphatase, aspartate
aminotransferase, and alanine aminotransferase enzymes. Therefore, the
replacement of copper sulfate with copper nanoparticles in the diet seems to
reduce the negative effects on the aquatics. On the other hand, histopathological
results of liver tissue treatment with 5 and 10mg Cu/kg diet showed that Cu
nanoparticles cause tissue lesions and deleterious effects (albeit less than copper
sulfate).

Conclusion: It is better to replace Copper sulfate with copper nanoparticles at
levels of 3mg/kg diet.
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