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Abstract

Background: Microplastics are emerging and widespread pollutants that can pass through nutritional barriers and
accumulate in various tissues of the body. However, the histological effects of polystyrene microplastics on the small
intestine are unclear. This study was conducted to evaluate the efficacy of rice bran extract against intestinal toxicity
caused by polystyrene microplastics.

Methods: In this experimental study, 20 male adult NMRI mice were randomly divided into four groups of five.
Two groups of mice received polystyrene microplastics at a dose of 1 mg/kg, body weight orally via gavage for 40
days. One of these groups was also given rice bran extract at a dose of 1 g/kg, body weight orally via gavage. A
control group received 0.1 mL of physiological saline orally by gavage and a group that received only rice bran extract
were also included. Tissue samples were collected 24 hours after the last treatment for histological assessments.
Twenty-four hours after the last treatment, the animals were euthanized using a ketamine and xylazine mixture, and
small intestinal tissue samples were collected for histological and oxidative assessments.

Findings: Histomorphological and histomorphometric evaluations of the small intestine showed that the
administration of polystyrene caused destructive effects on histomorphological structure and a significant decrease
in histomorphometric parameters and tissue superoxide dismutase levels compared to the control group (P < 0.05).
Furthermore, polystyrene exposure significantly increased the level of cellular apoptosis compared to the control
group (P < 0.05). The administration of rice bran extract significantly improved the observed changes in the
mentioned parameters.

Conclusion: It seems that rice bran extract can reduce the negative effects on histomorphology, histomorphometry,
and oxidative parameters, as well as decrease the level of apoptosis induced by polystyrene in the small intestine.
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