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Abstract

Fluoride, an essential trace element for the human body, is beneficial to bone health when con-
sumed in appropriate amounts. It can promote the proliferation of osteoblasts, enhance their func-
tion, and facilitate the mineralization of the bone matrix, thereby contributing to increased bone
density. However, excessive fluoride intake may have compromised effects on bone health, mainly
leading to the abnormalities of the bone structure. Therefore, the impact of fluoride on bones ex-
hibits a clear dose-dependent manner. Previous studies have demonstrated that fluoride exerts its
effects on osteoblasts through various cellular signaling pathways, among which the calcium-sens-
ing receptor (CaSR) and mitogen-activated protein kinase (MAPK) signaling pathways play particu-
larly important roles in regulating osteoblast function and bone formation. This review summarizes
the mechanisms by which fluoride influences osteoblasts, with a focus on the role of the CaSR/MAPK
signaling pathway in promoting bone formation. Additionally, the dose-dependent effects of fluo-
ride are discussed. By systematically reviewing the biological effects of fluoride, this study provides
a theoretical foundation for its application in clinical and public health settings, while also offering
guidance on safe fluoride intake and bone health maintenance.
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