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    Abstract

Elucidation of the rate-determining process in the overall hepatic elimination of drugs is critical for predicting their intrinsic hepatic clearance and the impact of variation of sequestration clearance on their systemic concentration. The present study investigated the rate-determining process in the overall hepatic elimination of the HMG-CoA reductase inhibitors pravastatin, pitavastatin, atorvastatin, and fluvastatin both in rats and humans. The uptake of these statins was saturable in both rat and human hepatocytes. Intrinsic hepatic clearance obtained by in vivo pharmacokinetic analysis in rats was close to the uptake clearance determined by the multiple indicator dilution method but much greater than the intrinsic metabolic clearance extrapolated from an in vitro model using liver microsomes. In vivo uptake clearance of the statins in humans (pravastatin, 1.44; pitavastatin, 30.6; atorvastatin, 12.7; and fluvastatin, 62.9 ml/min/g liver), which was obtained by multiplying in vitro uptake clearance determined in cryopreserved human hepatocytes by rat scaling factors, was within the range of overall in vivo intrinsic hepatic clearance (pravastatin, 0.84-1.2; pitavastatin, 14-35; atorvastatin, 11-19; and fluvastatin, 123-185 ml/min/g liver), whereas the intrinsic metabolic clearance of atorvastatin and fluvastatin was considerably low compared with their intrinsic hepatic clearance. Their uptake is the rate-determining process in the overall hepatic elimination of the statins in rats, and this activity likely holds true for humans. In vitro-in vivo extrapolation of the uptake clearance using a cryopreserved human hepatocytes model and rat scaling factors will be effective for predicting in vivo intrinsic hepatic clearance involving active uptake.
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	OATP
	organic anion-transporting polypeptide
	P450
	cytochrome P450
	statin
	HMG-CoA reductase inhibitor
	BCRP
	breast cancer resistance protein
	MID
	multiple indicator dilution
	R-122798
	(3R,5R)-3,5-dihydroxy-7-[(1S2S,6S,8S,8aR)-6-hydroxy-8-(isobutyryloxy)-2-methyl-1,2,6,7,8,8a-hexahydronaphthalen-1-yl]heptanoic acid
	FD-4
	fluorescein isothiocyanate dextran 4000
	SD
	Sprague-Dawley
	LC/MS/MS
	liquid chromatography/tandem mass spectrometry
	AUCbuf0–t
	area under the statin concentrations in the incubation buffer
	Xhep
	amount of statin uptake into hepatocytes per 106 viable cells
	Cbuf
	buffer concentration
	BSA
	bovine serum albumin
	K1
	influx rate constant
	PSinf,MID
	unbound uptake clearance
	RB
	blood-to-plasma concentration ratio
	fB
	unbound fraction in blood
	AUCP
	area under the plasma concentration-time curve
	CLtot,B
	total blood clearance
	CLH
	hepatic clearance
	FH
	hepatic availability
	CLint,all
	overall intrinsic clearance
	Fa
	fraction absorbed.
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