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ABSTRACT

Previous investigations demonstrated the stimulatory effect of prolactin (PRL)
on intestinal calcium (Ca) absorption, but the mechanism is unknown. The present
study, therefore, aimed to elucidate the mechanism of PRL in the regulation of Ca
transport in Caco-2 monolayer. To study intestinal Ca absorption, the Caco-2
monolayer grown on Snapwell for 14 days was exposed to recombinant human
PRL (rhPRL) for 1 h before measurement of Ca fluxes in the Ussing chamber.

Human PRL receptors (hPRLR) (short, intermediate, and long isoforms) were
identified in Caco-2 cells by PCR and immunocytochemistry, suggesting that Caco-
2 cells were targets of PRL action. Results from Ussing experiments showed that
rhPRL increased the active Ca flux in a dose-dependent manner with the maximal
effective dose of 600 ng/mL. This effect was completely abolished by long-isoform
hPRLR (hPRLR-L) knockdown, PI3K inhibitors (wortmannin and LY?294002),
PKC inhibitor (GF109203X), and ROCK inhibitor (Y27632), but not by MAPK
inhibitor (U0126) or JAK2 inhibitor (AG490). PRL also increased the paracellular
passive Ca transport and Ca permeability, both of which were abolished by PI3K
and ROCK inhibitors. Dilution and cationic diffusion potential experiments
demonstrated that rhPRL significantly increased P i/Pci, Pna/Pci, Px/Pcl, Pro/Pcl,
and Pcs/Pcy, i.e., rhPRL increased cation selectivity of the monolayer. This effect
was also abolished by PI3K and ROCK inhibitors. Size selectivity of the monolayer
was investigated by measuring the dual *H-mannitol/**C-polyethylene glycol (PEG)
fluxes. The results showed that rhPRL had no effect on the size selectivity of Caco-
2 monolayer.

In conclusion, PRL rapidly stimulated active Ca transport in Caco-2 monolayer
via the non-genomic PI3K, PKC, and ROCK signaling pathways. Such actions of
PRL were mediated by hPRLR-L. PRL also enhanced the paracellular passive Ca
transport and increased paracellular permeability through the PI3K and ROCK
pathways.
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