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[Abstract] Objective To investigate the effects of advanced maternal age (AMA) on synaptic pruning of the hippocampus
of offspring rats. Methods  Offspring of 3-month-old SD female rats and 3-month-old SD male rats were designated as the
appropriate age group (Ctl group), while offspring of 12-month-old SD female rats and 3-month-old SD male rats were assigned to
AMA group. Hippocampal tissues from both groups (n=3 per group at each time point) were subjected to Golgi staining on postnatal
days (P) 7, 28, and 60. Dendritic complexity, spine density (DS), and morphology of immature brain neurons at different age stages
were compared between the two groups. Results Compared with Ctl group, the dendritic length of AMA group on P7, P28, and P60
was significantly shortened, and the average number of intersections between dendrites and concentric circles on P28 and P60 was
also significantly decreased (P<0.0S). Compared with Ctl group, the dendritic spine density of AMA group was significantly decreased
on P7, P28, and P60. Notably, the density of thin-shaped dendritic spines in AMA group was increased on P7, whereas the densities of
stubby-shaped and mushroom-shaped dendritic spines were decreased (P<0.05). On P28 in AMA group, the densities of thin-shaped

and mushroom-shaped dendritic spines were significantly increased compared with Ctl group, while the density of stubby-shaped
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dendritic spines was significantly decreased (P<0.05). The densities of stubby-shaped and mushroom-shaped dendritic spine were

markedly lower in AMA group on P60 than those in Ctl group (P<0.05). Conclusions During postnatal brain development periods,

there were abnormalities in synaptic pruning in the hippocampal region of the offspring of the AMA, which manifested as reduced

dendritic complexity, decreased dendritic spine density, and disorganized dendritic spine morphology. It could be one of the key

mechanisms underlying brain dysfunction in the offspring of AMA.
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Fig.3 Comparison of dendritic complexity of hippocampus neurons in offspring rats between the two groups
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Fig.4 Effect of advanced maternal age on dendritic spines of hippocampus in offspring rats
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