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Plasma calcium, inorganic phosphorus
and magnesium levels in pregnant and lactating rabbits

par J.-P. BARLET
Laboratoire des Maladies Métaboliques, 1. N. R. A.,
Theix, Saint-Genés-Champanelle, 63110 Beaumont.

Summary. Plasma calcium and inorganic phosphorus concentrations were significantly
lower in 14 female rabbits during the last 20 days of pregnancy and the first 20 days of
lactation than in 11 non-pregnant, non-lactating controls. Plasma magnesium level was
similar in both groups. Plasma calcium and inorganic phosphorus levels were very low
(5.8 4 0.4 and 2.9 + 0.3 mg/dl, respectively) in 6 lactating rabbits afflicted with tetany
between 7 and 18 days postpartum. When they were intraperitoneally injected with calcium,
the calcium and phosphate levels returned to normal within 2 h,

Introduction.

There are few data on the regulation of plasma calcium and phosphate concen-
trations in rabbits (Mclsaac, 1927 ; Economou-Mavrou and McCance, 1958). Graham
and Porter (1971) measured maternal and feetal calcaemia during the latter half of
pregnancy in New Zealand White rabbits and found that between days 16 and 21 of
pregnancy, feetal plasma calcium fell from the maternal level of 12.5 mg/dl or above
to 1.6 mg/dl below that level. Feetal calcaemia then rose to about 12.5 mg/dl at 30 days
of pregnancy, while maternal calcaemia simultaneously dropped to 11 mg/dl.

We observed previously (Barlet, unpublished data) that during the first month
of lactation, some rabbits present a syndrome, similar to parturient paresis in dairy
cows (Marr, Moodie and Robertson, 1955 ; Barlet, 1969), which is characterized by
tetany and lowered plasma calcium levels. In the present work, we measured plasma
calcium, inorganic phosphorus and magnesium concentrations in rabbits during the
last days of pregnancy and the first month of lactation.

Material and methods.

Thirty-one 8-month old female Fauve de Bourgogne rabbits, weighing 2.9 to
3.3 kg at the beginning of the experiment, were used. They were housed on straw in
individual cages and fed a commercial chow (UCAAB), luzern hay and water ad
libitum. Fourteen were mated with a male of the same breed, and used from day 11
after mating until day 20 postpartum. The length of pregnancy in the Fauve de Bour-
gogne breed is 31 4 0.5 days. After parturition, the litters remained with the mothers ;
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they were weaned at 60 days. Eleven non-pregnant, non-lactating females of the same
age and weight were used as controls.

Six lactating females of the colony developed tetany between days 7 and 18 post-
partum. As soon as the first symptoms appeared, the animals were treated by intra-
peritoneal injection of calcium gluconate (0.6 g calcium/kg body weight).

Serial blood samples (1 ml) were obtained from each animal by puncture of an
external ear vein. After centrifugation the plasma was frozen until analysis. Plasma
calcium and magnesium were measured by atomic absorption spectrophotometry
(Perkin Elmer 400). Plasma inorganic phosphorus was determined by colorimetry
(Kalckar, 1947).

Results.

The plasma calcium concentration of the 14 pregnant rabbits decreased from
13.5 4+ 0.2 mg/dl on day 11 postcoitum to 10.5 4- 0.5 mg/dl (P << 0.01) at 24 h post-
partum. During the same period, plasma inorganic phosphorus concentration decrea-
sed from 6.0 -+ 0.4 mg/di to 3.8 4+ 0.3 mg/dl (P < 0.05), while plasma magnesium did
not change significantly (mean valve : 2.01 -+ 0.03 mg/dl).

The plasma calcium (mean value : 9.8 4+ 0.3 mg/dl), inorganic phosphorus
(3.7 4- 0.5 mg/dl) and magnesium (1.98 -+ 0.02 mg/dl} levels of these pregnant rabbits
remained unchanged during the first 20 days postpartum, but were always lower
than in the non-lactating, non-pregnant controls (calcium : 13.8 4+ 0.2 mg/dl,
P < 0.01 ; inorganic phosphorus : 6.1 4- 0.4 mg/dl, P < 0.01 ; magnesium :2.03 4 0.02,
P << 0.05). These differences disappeared on day 70 postpartum (10 days after wea-

ning) (fig. 1).
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FIG. 1. — Plasma calcium (Ca), inorganic phosphorus (PO;) and magnesium (Mg) concenirations in 14 rab-

bits (solid lines) during the last 20 days of pregnancy and the first 20 days of lactation and in 11 controls
(dotted lines) (mean £ SEM) (* P < 0.05; ** P < 0.01). Student’s t-test was used to compare
the two groups.
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A tetany crisis developed in 6 lactating rabbits between days 7 and 18 postpartum.

No particular symptom, except loss of appetite, was observed the day before the crisis.
On the morning of the crisis, all animals were found lying on the side ; they presented
such symptoms as ear flapping, jerking of the posterior limbs and muscle tremors.
Plasma calcium (5.8 - 0.4 mg/dl) and inorganic phosphorus (2.9 + 0.3 mg/dl) con-
centrations were very low, while magnesaemia (1.96 £ 0.04 mg/dl) was similar fo
that measured in normal laclating rabbits. Intraperitoneal calcium gluconate injection
induced a rapid recovery within 2 h, and plasma calcium and phosphate levels
returned to normal (fig. 2). No relapse was observed, and none of the 54 young

rabbits of the 6 litters died.
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Discussion.

Plasma calcium concentrations (mean value : 12.37 4 0.38 mg/d| for 350 measu-
rements) were higher than those reported in most mammals whose calcaemia is
about 10 mg/dl. However, in male Chinchilla rabbits, plasma calcium concenirations
were higher than 13.5 mg/dl (Agkiin and Rudman, 1969). Rabbits fed large amounts
of calcium do not reduce intestinal calcium absorption, and simultaneously increase
its endogenous excretion in urine and faeces (Besangon and Lebas, 1969). However,
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this increased excretion dees not seem sufficient fo regulate efficiently plasma calcium
concentration. Thus in contrast to most mammals, rabbit blood seems to reflect the
dietary calcium level, as plasma calcium increases concomitantly with dietary calcium
(Chapin and Smith, 1967).

As far as we know, this is the first time that plasma calcium, phosphate and magne-
sium concentrations have been extensively measured during pregnancy and lactation
in rabbits. Very little is known about the regulation of magnesaemia in these females.
In near-term pregnant rabbits, 28Mg crosses from the maternal placenta to the feetus,
and in spite of the lower concentration of feetal tissues, 2Mg uptake is rapid and
increases until delivery (Aikawa and Bruns, 1960). In our experimental conditions, no
significant variations were observed in maternal plasma magnesium concentrations
(fig. 1), even in hypocalcaemic animals.

The mean milk production of Fauve de Bourgogne rabbits during the first 6 weeks
postpartum is 7.09 + 0.28 kg, the lactation curve showing a maximum at about day
19 (Lebas, 1968). Similar results have been reported in New Zealand White and Dutch
rabbits (Cowie, 1969). Rabbit’s milk is rich in calcium (about 5 g/l) (Guéguen, 1971)
and phosphate (4-5 g/I) (Anderson et al., 1975). Thus, the drain of calcium and phos-
phate through the mammary gland creates an imperative need for them. Marked
hypocalcaemia (fig. 2) with tetany was observed in some lactating rabbits. However,
10 days after weaning, plasma calcium and phosphate concentrations were similar in
lactating and non-lactating females (fig. 1). Calcium injection induced a rapid recovery
in hypocalcaemic rabbits (fig. 2).

In conclusion, our results demonstrate that the end of pregnancy and the begin-
ning of lactation in rabbits is associated with a mild hypocalcaemia and hypophospha-
taemia. In some animals, this drop is more pronounced and associated with tetany

which can be easily cured by calcium injection.
Regu en juillet 1979.
Accepté en octobre 1979.

Résumé. Chez 14 lapines Fauve de Bourgogne, durant les 20 derniers jours de gestation
et les 20 premiers jours de lactation, la calcémie et la phosphatémie étaient significativement
inférieures & celles de 11 témoins ni gestantes, ni allaitantes. Ces différences disparaissaient
10 j aprés le sevrage. La magnésémie des deux groupes d’animaux n’était jamais significa-
tivement différente.

Six lapines allaitantes furent atteintes de tétanie (animaux allongés sur le c6té, présen-
tant une agitation désordonnée des pattes postérieures et des tremblements musculaires)
entre le 7¢ et 18¢ j post partum. La calcémie (5,8 + 0,4 mg/d!) et la phosphatémie (2,9 4- 0,3
mg/d!) de ces animaux étaient alors trés abaissées, mais leur magnésémie (1,96 + 0,04 mg/
dl) était normale. Une injection calcique intrapéritonéale (0,6 g de calcium/kg de poids vif)
amenait un rétablissement rapide des animaux, associé a un retour & la normale de leur
calcémie et de leur phosphatémie.
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