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ABSTRACT

The purposes of this study were to investigate the acute effect of prolactin (PRL)
and its intracellular signaling transduction pathway on the absorptive and secretory
functions of the colonic epithelium. The action of PRL on ionic transport was studied
by using the continuously perfused micro-Ussing chamber technique. Changes in the
intracellular calcium were measured by the fluorescence imaging technique.

The Ca”*-dependent CI™ channels, bestrophin-1, and the large conductance (BK)
Ca’*-dependent K* channels mRNA were demonstrated here by RT-PCR analyses in
both proximal and distal colonic epithelia. In the proximal colon, carbachol (CCh), a
cholinergic Ca®*-dependent secretagogue, stimulated CI” secretion which was sensitive
to luminal DIDS and NFA, the inhibitors of the Ca**-dependent CI" channels. The CCh-
induced CI" secretion also decreased in the presence of basolateral TRAM-34, the
inhibitor of the intermediate conductance (1K) Ca?*-dependent K* channel, and paxillin,
the inhibitor of the BK channel, indicating that CCh induced CI" secretion by activating
the luminal Ca?*-dependent CI" channels as the exit and basolateral 1K and BK channels
as K* recycling to drive CI™ secretion. In the distal colon, ATP, ionomycin (Ca**-
ionophore) and CCh stimulated K" secretion that was nearly abolished by luminal
paxillin, suggesting that K* exited via luminal BK channels.

PRL (200 ng/ml) had no acute effect either on the absorptive function, i.e., the
amiloride-sensitive Na" absorption or the cAMP-dependent CFTR CI” secretion. On the
other hand, PRL reduced the CCh-stimulated KCI secretion by attenuating K* recycling
that serves as a driving force for CI" secretion in the proximal colon via basolateral 1K
and BK channels, and by inhibiting luminal BK channels which are the exit of K*
secretion in the distal colon. In both the proximal and distal colon, the acute inhibitory
actions of PRL were abolished by inhibiting PI-3 kinase with wortmannin, MAP-
kinases with SB203580 or U0126, and by reducing the intracellular Ca?* with BAPTA-
AM. PRL also reduced the CCh-induced increase in the intracellular calcium of the
colonic crypt cells by suppressing both the release of internal stored calcium and
calcium influx.

In conclusion, the acute inhibitory actions of PRL on CCh-stimulated KCI
secretion in the proximal and distal colon were mediated via the PI-3 kinase, the MAP-
kinases either p38 MAP-kinase or p42/44 MAP-kinase, and the intracellular calcium.

KEY WORDS: PROLACTIN/COLON / IONIC TRANSPORT /BK CHANNELS /
Ca’*-DEPENDENT CI' CHANNELS / SIGNALING PATHWAYS
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