Maternal hypomagnesaemia causes placental abnormalitiesthat may contribute to fetal and
postnatal mortality
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Background: Magnesium (Mg) is essential fovdlepment and the maintenance of normal cellular
processes. Heever, it is estimated that more than 20% of women are Mg deficient either durigggsre or
the preconceptional period, ¢y due to an inadequate dietary intake. Numerous clinical studies ha
demonstrated that maternal nutrient deficiencies duringnprey can adversely affect fetal ddopment and
the subsequent health of the offspring. Studies in transgenic animaldsmshown that the Mg channels and
transporters TRPM6, TRPM7 and MagT1 are crucial for normadiaigment. Havever, the effect of altered
Mg levels during prgnang on pacental and embryonic dgopment has yet to be directly examined. In this
study we wsed a dietary model toviestigate hav moderate and sere maternal Mg deficiencaffects placental
and fetal deelopment, and the regulation of Mg transporters during gestational Mg deficienc

Methods: Female CD1 mice (N=7 to 12 dams per group)vestai ontrol (0.2% w/w Mg), moderately
Mg deficient (MMD; 0.02% w/w Mq) or serely Mg deficient (SMD; 0.005% w/w Mgq) diet for 4 weeks prior
to mating and then throughout greing. A subset of dams was euthanized at embryonic day (E) 18.5 for tissue
collection. The gpression of Mg transporters TRPM6, TRPM7, and MagT1 was measured in whole placentas
by gPCR. Placental MagT1 expression was also localizéa bty hybridization. Placental glycogen deposition
and cross-sectional areas of the spongiotrophoblast and labyrinth layers were measured histologically.

Results: At E18.5, maternal plasma and bone Mmgidewere significantly reduced in Mg deficient
groups. Maternal ypomagnesaemia led to dose-dependent fetal loss (approximately 70% in SMD embryos),
early postnatal mortality (failure to tkie in SMD offspring by PN10), and caused fetal \gtb restriction
(reductions in body weight of 10% and 5% in SMD and MMD respdgtiat E18.5) Maternal
hypomagnesaemiaag associated with significant morphological changes in the placenta, evident by increased
placental glycogen deposition and reduced placental spongiotrophoblast cross-sectional area. Gross
abnormalities €9. large vacuole-like gructures) were present il25% of SMD placentas. There were no
differences in mRHN expression leels of Mg channels TRPM6 and TRPM7 in the placenta. In contrast, MagT1
MRNA expression was increased in Mg deficient groups and was localized to the placental spongiotrophoblast
layer. After birth, offspring in both Mg deficient groups failed totbr{eductions in body weight a0% and
10% in SMD and MMD at PN7). Animals in the SMD were not viable after P10.

Conclusions: Dietary Mg intakdays an important role in fetal health and outcomes. Our studyssho
that maternal hypomagnesaemia leads to altered placental morplypbegih restriction, and fetal and neonatal
loss. These changes placentalaiflgpment are likely to hae profound effects on fetal growth and may influence
the long-term health of the fepring. Our results highlight the crucial nature of Mg for neonatal health,
emphasizing the importance of maintaining adequate Mgsleghroughout preconceptional and gestational
periods.
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