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    Abstract
There is wide variation in how patients respond to therapeutics. Factors that contribute to pharmacokinetic variations include disease, genetics, drugs, age, and diet. The purpose of this study was to determine the effect of calorie restriction on the expression of Abcb1a in the intestine and whether calorie restriction can alter the absorption of an Abcb1a substrate (i.e., digoxin) in mice. Ten-week-old C57BL/6 mice were given either an ad libitum diet or a 25% calorie-restricted diet for 3 weeks. To determine digoxin absorption, mice were administered [3H]-labeled digoxin by oral gavage. Blood and intestine with contents were collected at 1, 2, 4, and 12 hours after digoxin administration. Concentrations of [3H]-digoxin in plasma and tissues were determined by liquid scintillation. Calorie restriction decreased plasma digoxin concentrations (about 60%) at 1, 2, and 4 hours after administration. Additionally, digoxin concentrations in the small intestine of calorie-restricted mice were elevated at 4 and 12 hours after administration. Furthermore, calorie restriction increased Abcb1a transcripts in the duodenum (4.5-fold) and jejunum (12.5-fold). To confirm a role of Abcb1a in the altered digoxin pharmacokinetics induced by calorie restriction, the experiment was repeated in Abcb1a/b-null mice 4 hours after drug administration. No difference in intestine or plasma digoxin concentrations were observed between ad libitum–fed and calorie-restricted Abcb1a/b-null mice. Thus, these findings support the hypothesis that calorie restriction increases intestinal Abcb1a expression, leading to decreased absorption of digoxin in mice. Because Abcb1a transports a wide variety of therapeutics, these results may be of important clinical significance.
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