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Abstract

        In the present study, we successfully downscaled, for the first time, the in situ intestinal perfusion technique with mesenteric blood sampling from rat to mouse. To evaluate the feasibility of this approach, we assessed the apparent permeability (Papp) of mouse intestine for a set of marker compounds [atenolol, paracellular transport; metoprolol, transcellular transport; talinolol, P-glycoprotein (P-gp)-mediated efflux] in both wild-type and P-gp-deficient mice. In wild-type mice, the observed Papp values for atenolol (1.8 ± 0.3 × 10–6 cm/s) and metoprolol (50.2 ± 20.1 × 10–6 cm/s) were not significantly affected by inclusion of the P-gp inhibitor verapamil. In contrast, the Papp value for talinolol (0.9 ± 0.3 × 10–6 cm/s) increased 5-fold in the presence of verapamil. The similarity between these values and previously determined Papp values in rats indicates comparable passive barrier functions and P-gp-mediated efflux transport between mice and rats. In comparison with wild-type mice, the apparent permeability in P-gp-deficient mdr1a/1b(–/–) mice was significantly altered for talinolol (7-fold increase) but not for atenolol or metoprolol. Because of the availability of knockout mice, the intestinal perfusion technique with mesenteric blood sampling in mice may become an important tool to elucidate the role of intestinal metabolism and active transport in drug absorption during preclinical drug evaluation.

      
Footnotes
	
        Article, publication date, and citation information can be found at http://dmd.aspetjournals.org.

      
	
        doi:10.1124/dmd.109.026591.

      
	
        ABBREVIATIONS: P-gp, P-glycoprotein; HPLC, high-performance liquid chromatography; Papp, apparent permeability coefficient.

      
	
        
        ↵1 R.M. and J.B. contributed equally to this work and should both be considered as joint first authors.

      
		Received January         7, 2009.
	Accepted March         6, 2009.
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