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Vitamin D status is a predictor of telomere length during pregnancy
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Telomeres are the protective cap on the end of eukaryotic chromosomes and are essential regulators of cellular lifespan(1). Telomere
length (TL) shortens with each DNA replication, reducing the integrity and stability of the chromosome. TL attrition accelerates with
inflammation and oxidative stress, and studies have shown shorter TL in individuals with vascular and autoimmune diseases(2). In addition
to its effects on bone health, hypovitaminosis D has also been implicated in the development of a number of these diseases(3). Vitamin D
is known to have anti-inflammatory effects and thus, may play a role in reducing damage associated with inflammation and oxidative
stress(4). It has recently been reported that vitamin D status is positively associated with leukocyte TL in women(5) and supplementation
with 50mg vitamin D/d has been shown to increase the activity of telomerase, the enzyme involved in telomere lengthening(6).

The aim of this study was to investigate associations between maternal vitamin D status and maternal and child TL in a population
whose vitamin D status should be expected to be optimal, owing to high UVB exposure from the sun, the main source of vitamin D.

This study was conducted as part of the Seychelles Child Development and Nutrition Study. Blood samples were taken from pregnant
women at 28 weeks gestation (n = 130) and from their children at 5 years of age (n = 117). Maternal vitamin D status (25-hydroxyvitamin
D (25(OH)D) concentration) was measured in serum by LC-MS. Relative TL was determined in whole blood samples from both mothers
and children using quantitative polymerase chain reaction. Spearman correlation analysis was used to test associations between maternal
vitamin D status and TL of mothers and children.

N Mean SD Minimum Maximum

Maternal age (yr) 130 26.9 5.8 17.0 40.3
Maternal 25(OH)D (nmol/L) 130 104.6 50.0 40.2 297.0
Maternal TL 130 0.640 0.111 0.401 0.984
Child TL at 5 yr 117 0.706 0.098 0.446 0.918

As expected, mean vitamin D status of the women at 28 weeks gestation was considered optimal, even according to higher cut-off levels
for sufficiency (25(OH)D>75 nmol/l). Mothers vitamin D status was significantly correlated with maternal TL (r = 0.260, P = 0.003) but
not with child TL (r = - 0.066, P = 0.479). Maternal TL was not correlated with child TL. As age is known to negatively influence both
25(OH)D concentration and TL, albeit not in this cohort, the data were analysed separately, split by mean maternal age. Mothers 25(OH)D
concentration at 28 weeks gestation was positively correlated with maternal TL, but only in the older age group (r = 0.111, P = 0.391 –vs-
r = 0.387, P = 0.001, younger -vs- older age group respectively).

These data add to the emerging body of evidence linking vitamin D and TL. The immunomodulatory effects of vitamin D may be one
mechanism by which it is protective against telomere attrition and warrants further investigation, including the possible confounding
effects of age.
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