Abstract

From our earlier reports of the stimulatory effect of prolactin (PRL) on the in
vivo intestinal calcium absorption in nhonmated pregnant and lactating rats, we
hypothesized that prolactin might have a role in the regulation of calcium and bone
metabolism especially during the reproductive phase. In the present study, we
investigated the mechanism of action of prolactin in the intestine as well as
explored prolactin action on the electrolyte transport in the colon and endometrium,
and calcium handling in the mammary cells.

We were able to show that PRL had a regulatory role in supplying calcium
for developing bone and for milk production by stimulating calcium absorption and
accelerating bone turnover. We found that long term exposure to PRL increased
the duodenal calcium absorption by stimulating the transcellular active calcium
transport in adult rats, while stimulating both the transcellular and solvent drag-
induced active calcium transport in young rats. Increased calcium transport was
explained by enhanced brush border uptake of calcium and increased activities of
the basolateral Na'-K™-ATPase and Ca’ -ATPase. The intracellular PRL signal
transduction involved the PI3kinase and MAPKinase pathways. As for the
electrolyte transport, PRL inhibited the Ca%—dependent Cl and K" secretion in the
colon by interfering with the intracellular ca’” signaling. In contrast, PRL stimulated
the anion secretion in the endometrium via the JAK-STAT pathway, this could
contribute to provision of appropriate uterine fluid environment for implantation and
embryo development. We also found that PRL stimulated bone remodeling in adult
rats and the action was estrogen dependent.

In the second project, we studied the effect of chronic metabolic acidosis
on calcium-phosphorus and bone metabolism in cats with chronic renal failure
(CRF). Although bone mineral density was not significantly reduced, CRF cats had
hyperparathyroidism and high bone resorption with lower bone formation.
Metabolic acidosis appeared to be a potentiating factor in the induction of these
changes. Since there was no correlation between blood pH and parathyroid
hormone levels, the cause of change in bone remodeling may be multifactorial and
probably involved a direct effect of acid on bone cells. Thus, close monitoring of
cats with CRF and early correction of acidosis were necessary to prevent
osteopenia and hyperparathyroidism with its consequences. Measurement of
bone mineral density was not sensitive enough to detect early changes in bone, so
it should be used with other biochemical tests.
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