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    Abstract

The intestine expresses metabolic enzymes and transporters and functions as a barrier to orally administered xenobiotics. This study aimed to examine the importance of multidrug resistance-associated protein 3 (Mrp3/Abcc3) in the serosal efflux of glucuronide conjugates formed in the intestine using wild-type and Mrp3(−/−) mice. The everted sacs of the intestine were incubated with 4-methylumbelliferone (4MU), and the efflux rates of intracellularly formed glucuronide conjugate of 4MU (4MUG) into the mucosal and serosal sides were determined. The permeability-surface area product across the serosal membrane (PSserosal) of 4MUG in wild-type mice was greatest in the duodenum followed by the jejunum, ileum, and colon. The corresponding parameters were significantly reduced in Mrp3(−/−) mice (approximately 33% of that in wild-type mice) except for the colon where the PSserosal of 4MUG was similar between wild-type and Mrp3(−/−) mice. There was no difference in the PSmucosal of 4MUG in whole segments of the intestine between wild-type and Mrp3(−/−) mice. In addition to 4MUG, the PSserosal of the glucuronide conjugates of 7-ethyl-10-hydroxycamptothecin (SN-38) and acetaminophen in the jejunal everted sacs were also significantly reduced in Mrp3(−/−) mice compared with wild-type mice. There was no difference in the mRNA and protein expression of efflux transporters between wild-type and Mrp3(−/−) mice. These results suggest that Mrp3 plays major roles in the efflux transport of various glucuronide conjugates from the enterocytes to the portal blood in the small intestine together with unknown transporter(s), but the contribution of Mrp3 to the basolateral efflux of 4MUG was negligible in the colon.


Footnotes
	Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.
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	cytochrome P450
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	uridine diphosphate-glucuronosyltransferase
	S-8921
	1-(3,4-dimethoxyphenyl)-3-(3-ethylvaleryl)-4-hydroxy-6,7,8-trimethoxy-2-naphthoate
	ABC
	ATP-binding cassette
	MRP/Mrp
	multidrug resistance-associated protein
	Bcrp
	breast cancer resistance protein
	E3040
	6-hydroxy-5,7-dimethyl-2-methylamino-4-(3-pyridylmethyl) benzothiazole
	4MU
	4-methylumbelliferone
	E217βG
	estradiol 17β-glucuronide
	BLMV
	basolateral membrane vesicles
	SN-38
	7-ethyl-10-hydroxycamptothecin
	APAP
	acetaminophen (N-acetyl-p-aminophenol)
	4MUG
	4-methylumbelliferone glucuronide
	APAPG
	p-acetamidophenyl β-d-glucuronide sodium salt
	SN-38G
	7-ethyl-10-hydroxycamptothecin glucuronide
	LC/MS
	liquid chromatography/mass spectrometry
	PS
	permeability-surface area product
	HPLC
	high-performance liquid chromatography
	PCR
	polymerase chain reaction
	Gapdh
	glyceraldehyde-3-phosphate dehydrogenase
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	organic solute transporter
	PBS
	phosphate-buffered saline
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	4-methylumbelliferone sulfate
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	cyclo(Trp-Asp-Pro-Val-Leu).
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