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The role of endogenous prolactin in the regulation of calcium metabolism was 
investigated in 8-week-old sexually mature (M) rats , rats with first (10 week) (Pl)  
and fourth pregnancy (32 week) (P4) and 13-week-old lactating (L) rats. The 
investigation was divided into i) calcium balance study, ii) calcium kinetic study and 
iii) bone histomorphometry. Balance studies showed that a high dose of 2.5 mg
prolactin/kg body weight markedly stimulated calcium retention in M group by
decreasing the fecal calcium excretion ie., increasing efficiency of calcium absorption.
When compared with the two pregnant controls, L group had higher food
consumption, higher fecal calcium excretion and lower urinary calcium excretion (%
intake). Bromocriptine administration (to suppress prolactin secretion) increased total
calcium excretion in P l  and P4, suggesting that endogenous prolactin decreased total
calcium excretion while a high dose of 2.5 mg prolactin/kg body weight increased
total calcium excretion. In contrast, the calcium balance of lactating rats was not
altered by suppression of endogenous prolactin secretion or a high dose of prolactin.
Endogenous prolactin increased milk calcium concentration, presumably to increase
calcium transfer to neonates. It was found that endogenous prolactin accelerated bone
calcium turnover in P4 and L group whereas a high dose of prolactin suppressed bone
calcium turnover in every group. Interestingly, the biphasic action of prolactin was
demonstrated on both calcium absorption and bone calcium turnover.

In the calcium kinetic study, following prelabelling of bone lactating rats with 
45Ca, the regulation of calcium turnover at whole bone level was determined. 
Bromocriptine suppressed bone calcium deposit and release in cortical (femur and 
tibia) and cancellous bone (vertebrae and sternum), indicating a stimulatory effect of 
endogenous prolactin on bone calcium turnover. Seven day administration of a high 
dose of prolactin tended to stimulate both bone calcium deposit and resorption with 
significant increase in bone resorption in cancellous bone. This was supported by 
histomorphometric data on bone cell activities in cancellous (at metaphysis) and 
cortical bone ( at diaphysis ). Compared with sexually mature rats, lactating rats had 
higher bone formation and resorption rate but a slower longitudinal growth rate and 
less cell �overing surfaces. �romocriptine decreased a double-labeled surface and 
mineral apposition rate, resulting in a marked decrease in bone formation rate 
accompanied by reduced tibial longitudinal bone growth. A high dose of exogenous 
prolactin had little effect on bone cells but it increased cancellous bone formation. 

It could be concluded that during pregnancy and lactation, endogenous 
prolactin was found to increase calcium absorption and bone calcium turnover, 
apparently to increase calcium availability for fetal development and milk calcium 
production. The increased turnover-induced bone loss in lactation was mediated, at 
least in part, by endogenous prolactin-stimulated osteoblast and osteoclast activities. 
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