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    Abstract

Both mRNA and protein levels of the carboxylesterase (CES) isozymes, hCE1 and hCE2, in Caco-2 cells increase in a time-dependent manner, but hCE1 levels are always higher than those of hCE2. In human small intestine, however, the picture is reversed, with hCE2 being the predominant isozyme. Drugs hydrolyzed by hCE1 but not by hCE2 can be hydrolyzed in Caco-2 cells, but they are barely hydrolyzed in human small intestine. The results in Caco-2 cells can be misleading as a predictor of what will happen in human small intestine. In the present study, we proposed a novel method for predicting the absorption of prodrugs in the absence of CES-mediated hydrolysis in Caco-2 cells. The specific inhibition against CES was achieved using bis-p-nitrophenyl phosphate (BNPP). The optimal concentration of BNPP was determined at 200 μM by measuring the transport and hydrolysis of O-butyryl-propranolol (butyryl-PL) as a probe. BNPP concentrations of more than 200 μM inhibited 86% of hydrolysis of butyryl-PL, resulting in an increase in its apparent permeability. Treatment with 200 μM BNPP did not affect paracellular transport, passive diffusion, or carrier-mediated transport. Furthermore, the proposed evaluation system was tested for ethyl fexofenadine (ethyl-FXD), which is a superior substrate for hCE1 but a poor one for hCE2. CES-mediated hydrolysis of ethyl-FXD was 94% inhibited by 200 μM BNPP, and ethyl-FXD was passively transported as an intact prodrug. From the above observations, the novel evaluation system is effective for the prediction of human intestinal absorption of ester-type prodrugs.

Footnotes
	
Article, publication date, and citation information can be found at http://dmd.aspetjournals.org.
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	CES
	carboxylesterase
	UGT
	UDP glucuronosyltransferase
	hPEPT1
	human peptide transporter 1
	OATP
	organic anion-transporting polypeptide
	P-gp
	P-glycoprotein
	BCRP
	breast cancer resistance protein
	hCE1
	human carboxylesterase 1
	hCE2
	human carboxylesterase 2
	CPT-11
	irinotecan
	BNPP
	bis-p-nitrophenyl phosphate
	PL
	propranolol
	FXD
	fexofenadine
	PMSF
	phenylmethylsulfonyl fluoride
	PNPB
	p-nitrophenyl butyrate
	HPLC
	high-performance liquid chromatography
	DMEM
	Dulbecco's modified Eagle's medium
	AP
	apical
	BL
	basolateral
	TEER
	transepithelial electrical resistance
	RT
	reverse transcription
	PCR
	polymerase chain reaction
	PBS
	phosphate-buffered saline
	BSA
	bovine serum albumin
	PVDF
	polyvinylidene difluoride
	PAGE
	polyacrylamide gel electrophoresis
	HBSS
	Hanks' balanced salt solution
	EBSS
	Earle's balanced salt solution
	MES
	2-(N-morpholino)ethanesulfonic acid.
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