
Editorial 

Calcium metabolism in pregnancy: 

Disturbed calcium homeostasis in diabetic pregnancy 

and preeclampsia 

N. Ohara, M.D., D.Med.Sci.
Department of Obstetrics and Gynecology, Konan Hospital, Kobe City (Japan) 

Summary 

133 

la-dihydroxyvitamin D3 is a main regulator of calcium metabolism during pregnancy because this metabolite promotes 
the intestinal calcium absorption to meet the increased calcium demands for fetal mineralization. The mechanisms underlying 
the increase in la-dihydroxyvitamin D3 may be the stimulation of renal synthesis of this metabolite possibly by human pla
cental lactogen and placental synthesis. Trabecular bone mineral density may be preserved during pregnancy, but it is reduced 
during lactation due to hypoestrogenic state. Diabetic pregnancy is associated with altered calcium metabolism including the 
decrease in serum levels of calcium and la-dihydroxyvitamin D

3, the impaired duodenal calcium absorption, the increase in 
serum PTH and hypercalciuria compared with normal pregnant women. The disturbance of transplacental calcium transfer 
may be a cause of neonatal hypocalcemia. Abnormal intracellular calcium handling in preeclampsia has been discussed in 
association with the etiology of essential hypertension. The increase in the intracellular calcium concentrations in vascular 
smooth muscle cells probably caused by parathyroid hormone may contribute to enhanced vascular reactivity. 
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Maternal calcium homeostasis is challenged during pregnancy and lactation because calcium demands 
are increased for the fetal mineralization and milk production. A fetus accumulates as much as 28 g of 
calcium in the skeleton mainly in late pregnancy, and lactating women lose about 210 mg/day of calcium 
in breast milk. These increased calcium demands induce the adaptive alterations of maternal calcium and 
bone metabolism in these periods. 

With regard to calcium metabolism in a complicated pregnancy, the infants born to insulin-dependent 
diabetic mothers have a higher incidence of hypocalcemia, and epidemiologic studies have indicated that 
altered calcium metabolism plays a primary role in the etiology of preeclampsia. This article summarizes 
calcium and bone metabolism during normal pregnancy and altered calcium homeostasis in diabetic preg
nancy and preeclampsia. 

In normal pregnancy, maternal serum total calcium concentrations decrease progressively in parallel 
with the fall in serum albumin levels during pregnancy [ 1-4], whereas no significant changes are noted in 
serum ionized calcium concentrations [ 1-7]. The urinary excretion of calcium rises during pregnancy [3, 8-
11] due to an increased glomerular filtration rate, decreased tubular reabsorption of calcium, and a disso
ciation between the sodium and calcium handling in Henle's loop [3, 12].

Several studies have reported that serum concentrations of parathyroid hormone (PTH) are increased 
[13-17], unchanged [2, 4, 8, 10, 18-20] or decreased [5, 21, 22] during pregnancy. However, the descrip
tions that serum concentrations of intact PTH reflecting a biologically active form of PTH are reduced 
[5, 21, 22] during pregnancy suggest that PTH may not play a major role in the compensatory mechanisms 
of calcium loss. 

The elevation of serum la,25-dihydroxyvitamin D
3 

(la,25(0H)
2
D

3
), a biologically active metabolite of 

vitamin D
3
, has been documented consistently [2, 4, 10, 11, 23-29]. The mechanisms responsible for the 
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