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Introduction: Today, acrylamide is mainly used as a synthetic material in the industry. Still, it is also a known
carcinogen, cytotoxic, and genotoxic compound formed during heat-induced processing of foods like potatoes. Zinc
oxide nanoparticles (ZnO NPs) are becoming increasingly attractive as medical agents. However, to the best of our
knowledge, the effects of zinc oxide nanoparticles (ZnO NPs) on preventing cytotoxicity and oxidative stress with
acrylamide have not been reported. Therefore, this study aimed to determine the protective effects of zinc oxide
nanoparticles against the cytotoxicity and oxidative stress caused by acrylamide in human hepatoma (HepG2) cells.

Methods and Materials: MTT assay was used to determine the cytotoxicity of Zinc oxide nanoparticles and
acrylamide. ROS formation, carbonyl protein, malondialdehyde (MDA), and GSH were measured and analyzed
statistically.

Results: Our results showed that cell viability was significantly decreased in the presence of 200 uM acrylamide,
but Zinc oxide nanoparticles restored cell viability in 25, 50, and 100 uM. Zinc oxide nanoparticles protected HepG2
cells from oxidative damage in 25, 50, and 100 uM with suppressed intracellular reactive oxygen species (ROS).
Treating HepG2 cells with nano-zinc particles significantly reversed the GSH oxidation by acrylamide (P<0.05). The
nano-zinc particles recipient group observed a significant reduction in carbonyl protein and malondialdehyde (MDA).

Conclusion: Overall, the results of this study suggest zinc oxide nanoparticles (ZnO NPs) inhibited acrylamide-
mediated oxidative stress and cytotoxicity in HepG2 cells by exerting an antioxidant effect.
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