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During a life cycle, female mammals go through stressful periods like pregnancy and lactation in
which calcium (Ca) metabolism is greatly disturbed. During these episodes, evidence shows that
parathyroid hormone and 1,.2‘5(OH)2D3 (vitamin D hormone) may not be the sole regulators of Ca
homeostasis. We proposed that prolactin (PRL), the milk producing hormone from the pituitary
gland which exhibits high plasma level during these periods may have a physiologic role in the
maintenance of Ca metabolism. Our earlier investigations demonstrated that a single pharmacologic
dose of PRL enhanced the in vivo passive and active Ca absorption from the intestine, and that the
effect was not mediated by induction of 1,25(OH),D, -production as previously proposed.
Therefore, the objective of the present study was to elaborate further the acute and chronic effect
and mechanism of exogenous PRL versus endogenous PRL on intestinal Ca movements, regulation
of Ca metabolism and bone Ca content and turnover. The study also aimed to evaluate possible
physiological significance of PRL in pregnancy, lactation, growth and development.

The experiments on the intestinal Ca movements were performed in sexually mature female
Wistar rats using in vivo perfusion technique. Results showed that intraperitoneal administration of
0.4 mg PRL/kg body weight (a pharmacologic dose) stimulated the Ca flux in the direction of
duodenal lumen to plasma by 33%. We showed that this action of PRL was sodium dependent and
involved the Na-K~ATPase activity. In contrast to the small intestine, Ca fluxes in the colon did
not respond to PRL. However, we found that PRL reversed water transport from net absorption to
secretion and this probably involved the recycling of luminal sodium. But the significance of this
was not known.

To investigate the role of exogenous and endogenous prolactin in the regulation of Ca
metabolism during various stressful periods, experiments were done in 8 week old sexually mature
(normal), and 10 week old pregnant rats (days 17-20) of 1" pregnancy, older rats of 4"
pregnancy and 13 week old lactating (days 12-15) rats. Balance studies showed that long term
pharmacologic ddse of subcutaneously administered 2.5 mg PRL/kg body weight had no effect on

calcium balance In rats of the 1" pregnancy and lactating rats but increased total Ca excretion in
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the 4" pregnancy. Physiologic and much lower circulatory level of endogenous PRL, on the other
hand, increased food consumption, fractional Ca absorption and bone Ca turnover when compared
with conditions in the absence of prolactin in bromocriptine treated rats. This apparently opposite
effects of low and high dose of PRL, the so called biphasic action, is probably related to the
presence of more than one type of receptors. The Ca kinetic study showed that 7 day
administration of high dose PRL decreased bone Ca turnover in non-pregnant, pregnant and
lactating rats while endogenous PRL accelerated bone Ca turnover in the 4" pregnahcy and
lactation. This was further supported by histomorphometric data on bone cell activities in
cancellous (at metaphysis) and cortical bone (at diaphysis). Endogenous PRL increased a double-
labeled surface and mineral appositon rate, resulting in a marked decrease in bone formation rate
accompanied by reduced tibial longitudinal bone growth. Interestingly, endogenous PRL was found
to increase milk Ca concentration.

The role of endogenous PRL on growth was also investigated in an 8 week longitudinal
 balance study of 3 week old female rats. The data also showed a physiological significance of
endogenous PRL in enhancing Ca absorption and retention in 5 week old rats. Hyperprolactinemia
also enhanced fractional Ca absorption and Ca retention at 7,9 and 11 weeks and increased femoral
Ca content by 16%.

In conclusion, we have demonstrated the physiological significance of prolactin. In
pregnancy and lactation, endogenous PRL enhance Ca absorption and bone Ca turnover apparently
to increase Ca availability for fetal bone development and milk Ca production. The increased
turnover-induced bone loss in lactation was mediated, at least in part, by endogenous PRL-
stimulated osteoblast and osteoclast activities. The physiological role of PRL was also involved in
the regulation of intestinal Ca absorption and maintenance of bone Ca content during growth and
development. However, the study leaves a number of questions unanswered, for instance; how
does PRL increase intestinal Ca transport, bone Ca turnover and Ca handling in the mammary
gland; do PRL actions involve other hormones, are its actions age-related and how can the biphasic

actions be explained. All of these questions. await further investigations.



