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ABSTRACT

Two aspects of the intestinal handling of bile acids were investigated. First,
the effects on ileal bile acid absorption of 2,4,6-trihydroxyacetophenone (THA), and
its analog, 2,6-dihydroxyacetophenone (DHA), the choleretic and lowering plasma
cholesterol agents, were investigated in rats. THA inhibited taurocholate (TC) uptake
into ileal brush border membrane vesicle (BBMV), showing maximum inhibition
approximately 50% of the control at a concentration > 0.5 mM. In contrast, DHA
comgletely inhibited TC uptake into ileal BBMV with ICs, values of 1.58 mM. THA
exhibited competitive inhibition, while DHA showed non-competitive inhibition.
Furthermore, THA and DHA uncompetitively inhibited both total and ouabain-
sensitive basolateral membrane (BLM) Na'-K'-ATPase activity with a K; of 10.10
mM and 5.01 mM, respectively. Treatment of hypercholesterolemic rats with THA or
DHA (400 umol/kg twice a day) for 3 weeks, effectively reduced plasma cholesterol
to 60.4% and 58.9% of the corresponding control, respectively. The THA-treated rats
showed a reduction of the ileal bile acid transport activity, but neither THA nor DHA-
treated rats showed significant changes in Na'-K'-ATPase activity. The results
suggest that THA and DHA inhibit two essential components of bile acid absorption;
the BBM uptake and the BLM driving force, which may, in part, account for the
cholesterol lowering actions of hydroxyacetophenones. Bile acid malabsorption in the
ileum can result in excessive excretion of bile acid into the colon leading to
deleterious effects, including diarrhea. The second part of the study was to evaluate
the signaling mechanisms by which bile acids stimulate Cl” secretion using the rabbit
colon as a model. CI transport was measured in rabbit distal colonocytes using the
CI sensitive probe MQAE. Taurodeoxycholic acid (TDC) (50uM), a secondary bile
acid, stimulated CI" transport only in adult (AD), but not in weanling (WN) rabbit
distal colon. The roles of protein kinase C (PKC) isoforms in TDC action were
evaluated using various PKC inhibitors and phorbol dibutyrate (PDBu), a PKC
activator, as a positive control. Unlike TDC, PDBu stimulated colonic CI transport in
all ages. Pan PKC inhibitors chelerythrine and G6 6983 completely blocked TDC's
effects, suggesting a role for PKC in TDC action. In AD colon, the conventional PKC
inhibitor G6-6976 inhibited PDBu, but not TDC action. G6-6850, a conventional and
novel PKC inhibitor, and rottlerin, a novel PKC-8 inhibitor blocked TDC and PDBu -
stimulated CI” transport. In contrast, in WN distal colon, only G6-6976 but not
rottlerin inhibited PDBu-stimulated CI transport. The effects of rottlerin on AD colon
were confirmed in Ussing chambers, where it decreased TDC-stimulated short circuit
current, a measure of Cl secretion. Immunoblotting revealed that PKCO was
expressed in AD but not in WN or NB. The result suggested that TDC acts via PKCo
whereas PDBu acts via conventional PKCs and PKC9 1n the stimulation of colonic CI
secretion, and that the age-dependent effect of TDC is due to the inability of the WN
colon to express PKCS. Thus, the delays in an expression of PKCS protein plays a
critical step in the protective mechanism against potentially deleterious luminal levels
of bile acids in the developing colon.
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