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Introduction: Considering the importance of the effect of nanoparticles on the process of brain development, in
this study, the effect of silicon dioxide nanoparticles (SiO2-NPs) on the hippocampus of infant rats during lactation
was evaluated.

Methods and Materials: 24 female rats after parturition were divided into three groups, including control (water,
as a SiO2-NPs solvent), SiO2-NPs (25 mg/kg/day), and SiO2-NPs (100 mg/kg/day) groups. All female rats received
water and SiO2-NPs by gavage from day 2 to day 21. Behavioral tests were performed at the age of 75 days of
offspring by the Morris water maze (MWM) test and the passive avoidance training (PAT) test. Then, the effects of
maternal exposure to SiO2-NPs during lactation on the expression of NR2B in the offspring hippocampus were
investigated by the immunohistochemistry staining.

Results: According to the findings, children whose mothers received SiO2-NPs have shown a reduction of NR2B
receptor expression in different areas (CAL, CA2/3, and DG) of the brain hippocampus compared to the control group
on days 22 and 75; however, decreased NR2B receptor expression was more significant in the group receiving 100
mg/kg/day SiO2-NPs group. Another result showed that time spent to find the platform and swimming path length by
animals were significantly higher; however, the time spent in the target quadrant was significantly lower in groups
receiving 25 and 100 mg/kg/day SiO2-NPs versus the control group. Results of the PAT test also showed a significant
decrease in the delay time of entry to the dark chamber; whereas, the time spent in the dark chamber by animals was
significantly higher in groups receiving 25 and 100 mg/kg/day SiO2-NPs than the control group.

Conclusion: As a result, maternal exposure to SiO2-NPs during breastfeeding can lead to impaired cognitive
function of the infant by affecting the expression of NR2B in the hippocampus.
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