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Vitamin D receptor overexpression in osteoblasts and 

osteocytes prevents bone loss during vitamin D-deficiency 
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4. Discussion

The effects of vitamin D-depletion on bone volume of WT mice
were consistent with our previous report in rats [23]. WT mice with
low serum 25D levels exhibited reduced cortical and trabecular
bone volume compared to vitamin D-replete mice. Interestingly,
this occurred without changes to serum 1,25D or PTH levels, osteo-
clast recruitment or trabecular numbers. Rather, reduced bone
formation rate, periosteal expansion and reduced trabecular thick-
ness were responsible for this bone loss, suggesting that young
mice fed a vitamin D deficient diet with high dietary calcium
intake fail to accrue normal levels of cortical bone, rather than
lose bone mass through bone resorption. Our data indicate that
a serum 25D levels greater than 26 nmol/L is required to main-
tain bone volume in WT mice under these circumstances. We

have previously shown that serum 25D levels are an important
determinant of trabecular bone mineral volume in rats when
fed an adequate level of dietary calcium, and only when serum
25D levels were above 80 nmol/L was peak bone mineral vol-
ume achieved [4,5]. More recently, we also showed that in the
presence of a low calcium diet and high 1,25D levels, peak bone
mineral volume could not be achieved despite high serum 25D
levels [24].
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