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Vitamin D status can influence serum intact parathyroid hormone (iPTH). While the Ca content of expressed breast milk (EBM) appears
independent of maternal serum 25-hydroxyvitamin D (s25(OH)D) concentrations in mothers accustomed to both low(1) and high Ca(2)

intakes, recent data in lactating PTH knockout mice suggest that iPTH may contribute to regulating milk Ca content and that this may be
further influenced by maternal Ca intake(3). Data on associations between circulating iPTH, s25(OH)D and milk Ca content are limited in
human subjects.

We investigated whether increasing maternal s25(OH)D concentrations altered circulating iPTH and the Ca content of EBM by means
of a double-blind randomised placebo-controlled trial in 100 lactating women across three intervention groups that received 20mg/d of
vitamin D3 (to achieve a total vitamin D intake of �25mg/d), �500 mg Ca, or placebo over 12 weeks. Fasting serum iPTH and s25(OH)D
were measured at baseline (BL) and endpoint (EP) using ELISA. Ca levels were quantified in EBM at four time points using atomic
absorption spectrophotometry.

Placebo (n 27) Vitamin D3 (20mg/d) (n 36) Vitamin D3 (20mg/d) + Ca (500 mg/d) (n 37)

PMedian 25th 75th Median 25th 75th Median 25th 75th

s25(OH)D (nmol/L)
BL1 45.16 29.2 64.9 45.41 38.1 54.2 39.46 30.1 62.6
EP 48.25a 36.7 65.6 78.41b 67.9 94.1 75.92b 67.7 97.9 <0.0012

Serum iPTH (pg/ml)
BL1 40.77 24.2 82.1 46.50 25.1 61.9 37.06 18.6 53.9
EP 46.57 27.1 67.9 37.79 25.2 49.1 41.37 24.0 63.1 0.3453

Ca (mg/100 ml milk)
BL (Wk 0)1 31.13 26.3 35.1 27.41 24.7 30.7 29.17 25.4 38.5
Wk4 30.21 26.5 34.8 28.84 25.4 34.2 31.06 25.1 37.0
Wk 8 30.67 26.2 38.9 29.36 26.5 34.6 29.14 25.5 36.8
EP (Wk 12) 32.53 26.1 35.9 28.32 24.7 34.2 30.92 23.8 36.2 0.605 4

Data are median, 25th and 75th percentile. 1ANOVA BL, all P>0.1. 2ANCOVA adjusting for BL s25(OH)D, vitamin D intake and
season of EP blood sampling; 3ANCOVA adjusting for BL s25(OH)D, iPTH, age, parity and % body fat. 4One-way repeated measures
ANOVA adjusting for BL s25(OH)D, iPTH, % body fat and parity.

At BL, the median vitamin D and Ca intakes were 5.9mg and 1243 mg/d and 25% were below the Ca EAR of 800 mg/d(4). Ca and
vitamin D intakes were not associated with serum iPTH levels or the Ca content of EBM (P>0.1). Serum iPTH at BL was associated with
s25(OH)D (b - 0.327, P<0.001), % body fat (b 0.330, P<0.001), previous pregnancy (b 0.286, P = 0.004) and maternal age (b 0.167,
P = 0.08) (adj. R2 0.293). EBM Ca concentrations at BL were associated with iPTH (b - 0.327, P = 0.01) and % body fat (b 0.272,
P = 0.02) but not with s25(OH)D concentrations (b - 0.187, P = 0.1) (adj. R2 0.066). The intervention substantially increased s25(OH)D
levels in the treatment groups (P<0.001) and reduced the % of women with s25(OH)D levels <50 nmol/l from 63 to 4%, but had no
significant effect on circulating iPTH or EBM Ca concentrations (P>0.1).

In conclusion, while vitamin D supplementation at levels sufficient to achieve an s25(OH)D level of 50 nmol/l in most women did not
significantly influence circulating iPTH concentrations or the Ca content of EBM, these data show associations between iPTH, adiposity
and the Ca content of human milk, which warrant further investigation.
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