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Abstract
In the present study, the effect of Iron oxide (Fe3O4) nanoparticles (Fe-NPs) was investigated on Rain bow trout juvenile (10 ± 0.5) growth performance, intestine bacteria flora, gill and intestine histology, and some blood and immune parameters. Fish were fed a diet supplemented with 0, 50,100, and 200 mg Fe-NPs Kg-1 as T0,T1,T2, and T3 respectively for 60 days. Finally, growth factors, blood and immune parameters were measured. Gill and intestine tissue were examined histologically. Also, intestine total bacteria count and frequency of Lactobacillus sp, were determined. Results showed that adding 0.5 mg Kg-1 Fe-NPs led to better growth performance and immune function with a less negative effect. The most Concentration of Total Protein, Albumin, C3, C4, Neutrophil, IgM, and Reactive Oxygen, and the fewer glucose levels were observed in T1. Also, no significant differences were observed liver enzymes, creatine phosphokinase & blood urea nitrogen concentration (P>0.05). 
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Introduction
Nanotechnology and nanoparticles are increasingly recognized for their potential applications in various aspects of human and animal welfare. Nanoparticles, by definition, are structures that have one dimension in the 1-100 nm range. Nanotechnology involves the application of materials at the nanoscale to new products or processes. The potential benefits of nanotechnology in aquaculture are considerable. According to some studies, nanoparticles of elements like selenium, iron, etc. sources supplemented in diet could improve the growth of fish. Nano-Fe is a form of nanoparticles with great interest to use as a food additive in fish food but little is known about its effects on fish. Iron (Fe) is an indispensable element for the functioning of organs and tissues of higher animals, including fish, because of its vital role in physiological processes such as oxygen transport, cellular respiration, and lipid oxidation reactions. Scientists from the Russian Academy of Sciences have reported that young carp and sturgeon exhibited a faster rate of growth (30% and 24% respectively) when they were fed nanoparticles of iron. Researchers evaluated the application of different iron sources, including iron nanoparticles (nano-Fe) and ferrous sulfate (FeSO4∙7H2O), as feed additives in diets for, rohu, Labeo rohita H and demonstrated that different iron sources (Nano-Fe and ferrous sulfate) supplemented in the basal diet could improve the final weight and antioxidant enzymatic activities, and induce hematological and immunological parameters of Indian major carps. However, the use of nanotechnologies and nanomaterial requires careful assessment of avoiding unexpected toxicities and their adverse biological interactions. While technological research is already well established, with many transfers to industrial production, research on the safe use of nanoparticles e.g. Fe-NPs in fish is in risk assessment and has lagged significantly. For the use of nanoparticles, the standard information requirements are insufficient to assess hazards and exposure. Among a series of Nano-metal that have been widely studied like copper, zinc, titanium, magnesium, gold, alginate, in the case of Fe-NPs very few experiments are reported. Therefore, in this study, we evaluated the effect of Fe-NPS as a food additive on growth performance, histopathology, intestine bacteria, and some biochemical and immunological blood parameters in rainbow trout (Oncorhynchus mykiss) Juvenile.
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