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[Abstract] Objective To explore the effects of chronic fluoride exposure from gestation to offspring a-
dulthood on hippocampal function and anxiety and depression-like behaviors in rats and their underlying mech-
anisms. Methods A total of 24 adult Sprague-Dawley(SD) rats were randomly divided into control group(wa-
ter fluoride concentration less than one mg/L) and low-dose(10 mg/kg * d) ,medium-dose(20 mg/kg * d) ,and
high-dose(40 mg/kg * d) fluoride-exposed groups at a female-to-male ratio of 2 : 1 using a random number ta-
ble in May 2024. Pregnant females were housed individually and exposed to fluoride via gavage. Starting from
postnatal day 10,the offspring continued to be exposed to fluoride via gavage at the same dose as their dams.
Offspring were weaned at postnatal day 21 and housed separately from their dams until two months of age.
Five male offspring rats were randomly selected from each group to complete the behavioral tests in sequence,
after which hippocampal tissues were isolated. Hippocampal neuronal damage was observed by hematoxylin-e-
osin(HE) staining and Nissl staining; Western blotting(WB) was used to determine the protein expression
levels of postsynaptic density protein 95 (PSD95), Cleaved PARP, and precursor brain-derived neurotrophic
factor(proBDNF) in the hippocampus. Results Compared with the control group,rats in the medium- and
high-dose fluoride-exposed groups showed significant reductions in the distance traveled, residence time, and
number of entries in the center area of the open field and the open arms of the elevated plus maze(P<0. 05);
significant prolongation of the immobility time in the tail suspension test and forced swim test(P <C0. 05) jand

significant neuronal shrinkage and decreased neuronal number in the hippocampal CA3 and DG regions. Com-
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pared with the control group,the hippocampal PSD95 expression in the high-dose fluoride-exposed group was
significantly reduced(P<<0. 05) ,and Cleaved PARP and proBDNF expression were elevated( P <C0. 05). Con-

clusion Chronic fluoride exposure from gestation to offspring adulthood induces anxiety and depressive tend-

encies and causes synaptic damage and neuronal loss in the hippocampus of rats. The underlying mechanism

may be associated with increased expression of proBDNF,
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