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FEREF [ Abstract

Among cells that compose bone, osteoblasts and osteocytes (osteoblastic cells) express the
highest levels of the vitamin-D receptor (VDR). A number of studies including Nakamichi et al.
(JBMR 2017) reported that, VDR in osteoblastic cells does not obviously affect calcium (Ca) and
phosphate (Pi} metabolism or bone turnover under physiological conditions. In addition, our
research demonstrated that supra-physiological doses of 1,25-dihydroxyvitamin Ds (1,25D)
induced hypervitaminosis D, characterized by enhanced bone resorption, soft tissue
calcification, and elevated serum Ca and Pi levels, all of which were mediated by VDR in
osteoblastic cells (Endocrinology 2020, JSBMB 2023). Near-physiological doses, however,
suppressed bone resorption via VDR in osteoblastic cells (JBMR 2017). These findings suggest
the role of VDR in osteoblastic cells varies in a vitamin D status-dependent manner, yet the
underlying mechanisms remain unclear.

To further explore the role of VDR in osteoblastic cells under different vitamin D conditions, we
employed a hypervitaminosis D model and also an adenine-induced chronic kidney disease
(CKD) model, which is usually accompanied by 1,25D deficiency. Unexpectedly, both conditions
resulted in suppressed bone formation and increased serum sclerostin, an antagonist of the Wnt
signaling pathway. Both the models also showed increased bone resorption, serum Ca x Pi, and
fibroblast growth factor 23 (FGF23) levels. Notably, serum parathyroid hormone (PTH) levels
decreased in hypervitaminosis D model but increased in CKD mice.

VDR ablation in osteoblastic cells mitigated most of the changes induced by hypervitaminosis
D, including soft tissue calcification, increased bone resorption, and elevated serum levels of Ca
x Pi, FGF23, and selerostin, while also rescued the reduced bone formation. Conversely, VDR
deletion in osteoblastic cells exacerbated CKD symptoms, such as increased bone resorption,
cortical porosity, and elevated sexrum levels of Ca x Pi, PTH, FGF23, and sclerostin.

These findings suggest that VDR in osteoblastic cells is involved in disease progression in
hypervitaminosis D but involved in protection against disease progression in kidney failure.
This study highlights the critical roles of VDR in osteoblastic cells and its downstream
gclerostin in caleium and phosphate imbalance disorders.
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