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ABSTRACT

Aim: Zinc nanoparticles have gained significant attention due to their wide-ranging applications

Zinc  oxide  Nanoparticle in various fields, including industries, medicine, and nutrition. These nanoparticles are

Oxidative Stress
Histopathological Changes

characterized by their small size, which allows for easy absorption into biological systems,
enabling them to interact with different tissues effectively. One of the critical areas of concern
regarding the use of zinc nanoparticles is their potential impact on kidney health. The kidneys are
vital organs responsible for filtering blood, excreting waste, and regulating essential bodily
functions. Due to their high blood flow and the capacity to excrete various compounds, kidneys
may be particularly vulnerable to the effects of toxins, including nanoparticles. Therefore, this
study aims to investigate the effects of nano zinc oxide on antioxidant activity and histological
changes in the kidneys of rats. Understanding these effects is crucial for assessing the safety and
potential therapeutic applications of zinc nanoparticles in medical and nutritional contexts.
Material and Methods: In this research, male Wistar rats were utilized as the experimental
model. The rats were randomly divided into six groups, with seven rats in each group to ensure
statistical validity. Group 1 served as the normal control group, while the remaining groups
received varying doses of nano zinc oxide. Specifically, group 2 received 5 mg/kg of nano zinc,
group 3 received 10 mg/kg, group 4 received 25 mg/kg, group 5 received 50 mg/kg, and group 6
received 100 mg/kg of nano zinc. The administration of these doses continued for one month to
observe both short-term and potential cumulative effects. After this period, the rats were
sacrificed, and their kidneys were isolated for further analysis. Various biochemical assays were
conducted to assess total antioxidant capacity (TAC), total oxidant capacity (TOS), glutathione
levels, and malondialdehyde (MDA) concentration. Additionally, liver enzymes were measured,
and kidney histopathology was examined to evaluate any structural changes resulting from nano
zinc exposure.

Results: The findings revealed significant alterations in antioxidant activity among the groups that
received nano zinc. Specifically, total antioxidant capacity (TAC) and glutathione levels decreased
markedly in the rats that received higher doses of nano zinc, particularly at 10, 25, 50, and 100
mg/kg. In contrast, there was a sharp increase in malondialdehyde (MDA) concentrations and total
oxidant capacity (TOS) in these groups, indicating heightened oxidative stress. Interestingly, the
group that received the lowest dose of 5 mg/kg of nano zinc exhibited no harmful effects on tissue
changes or antioxidant capacity, suggesting a threshold below which nano zinc may not pose
significant risks. Conversely, in the groups receiving higher doses, observable tissue damage was
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noted, and these changes appeared to be dose-dependent, emphasizing the importance of dosage
in determining the safety and efficacy of nano zinc.

Conclusion:The results of this study underscore the potential harmful effects of nano zinc,
particularly at elevated doses, on kidney function and histopathology. The observed increase in
oxidative stress markers and accompanying tissue changes highlight the need for caution in the
use of zinc nanoparticles, especially in medical and nutritional applications. While nano zinc in
low concentrations may offer beneficial effects, such as potential therapeutic properties, the risks
associated with higher doses cannot be overlooked. Further research is warranted to explore the
mechanisms underlying these effects and to establish safe dosage guidelines for the use of zinc
nanoparticles in various applications. Overall, this study contributes valuable insights into the
safety profile of nano zinc, particularly concerning kidney health, and emphasizes the need for
careful consideration of dosage in therapeutic contexts.
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