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Figure 1: ZnO nanoparticle characteristics: (A ) Scanning Electron Microscope (SEM) and (B) X-ray (blue lines).
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Table 1: ZnO nanoparticle characteristics.
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Table 2: Hematological parameters of Caspian trout exposed to ZnO nanoparticles in short time period (Different
letters show statistically significant difference (p<0.05).
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Figure2: Changes in activity of enzyme Alanine Aminotransferase (ALT), Aspartate Aminotransferase (AST),
Lactate dehydrogenase (LDH) and Alkaline phosphatase (ALP) in blood in short time period. Different letters show
significant differences (p< 0.05).
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Abstract

Extensive use of zinc oxide nanoparticles (ZnO-NPs) has raised concerns about the
environmental risks caused by these NPs entering into aquatic ecosystems. The aims of the
present study were to assess the short term effects of ZnO-NPs on activities of metabolic
enzymes and haematological parameters of the Caspian trout juveniles. Fish were exposed to
10% of LCsg.96n for 4 days. Blood samples were collected from fish after 24, 48, 72 and 96
hours of exposure. Analysis of blood parameters showed that the numbers of red blood cells,
haematocrit, haemoglobin, white blood cells, neutrophils and monocytes were significantly
increased as compared to those of the control group (p<0.05), whereas the numbers of
lymphocytes were decreased significantly compared to that of the control group (p<0.05).
Enzyme activity levels of ALP, AST and ALT after 96 hours of exposure and enzyme activity
level of LDH after 48 hours of exposure to ZnO-NPs were significantly increased as
compared to those of the control group (p<0.05). It can be concluded that the sensitivity of the
Caspian trout juveniles to the sub-lethal concentration of ZnO nanoparticles were relatively
high. Therefore, alteration in haematological parameters can be a useful indicator for studying
the short term effects of ZnO-NPs.
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