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Adequate dietary vitamin D and calcium are both required

to reduce bone turnover and increased bone mineral volume
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4. Discussion

The association between circulating 25D levels and bone min-
eral volume at two skeletal sites confirms our previous report that
serum 25D levels are an independent predictor of bone mineral
volume [3]. Previously, we reported that serum 25D levels were
determined by both dietary vitamin D and calcium levels [9], sug-
gesting that the benefits of high dietary calcium in improving bone
mineral volume may be, in part, by preserving serum 25D levels. All
animals fed the low 0.1% Ca diet demonstrated markedly increased
serum 1,25D levels, which were a negative determinant of cortical
bone volume, consistent with the reported roles for high circulating
1,25D levels in stimulating bone resorption and inhibition of miner-
alisation [12,13]. However, raised levels of both osteoclast numbers
within the metaphysis and serum cross-laps occurred with higher
serum 1,25D levels only when serum 25D levels were reduced, sug-
gesting that 25D may also play arole in directly regulating the bone
resorption response, as we have previously observed in in vitro

studies[14,15]. Conversely, lower levels of mineralising surface and
bone formation rate only occurred in those animals with levels of
serum 25D above 90 nmol/L levels and with low 1,25D levels. This
suggests that increased bone volume, associated with adequate
vitamin D and dietary calcium, is due to reduced bone turnover
which favours maintenance of bone mineral levels.
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