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    Abstract

Midazolam is almost exclusively metabolized by cytochrome P450 3A (CYP3A) isoenzymes. Therefore, midazolam is used as a probe to determine CYP3A levels in humans and rats. A prerequisite for longitudinal determination of CYP3A expression levels using midazolam as a probe is that midazolam itself has no effect on the expression of CYP3A. In the present study, we analyzed the mRNA levels and enzyme activities of the major CYP isoforms in the rat liver after intraperitoneal injection of midazolam (50 mg/kg) for 3 consecutive days. CYP3A1 mRNA levels were increased 4-fold in midazolam-treated animals compared with controls, whereas the mRNA levels of CYP3A2, CYP3A9, and CYP3A18 were not altered. The increase in CYP3A1 mRNA was accompanied by a 25% increase in microsomal testosterone 6β-hydroxylation activity. More strikingly, CYP2B1/2 mRNA levels were increased 22-fold upon midazolam treatment, leading to an 11- to 95-fold enhancement of CYP2B enzyme activity. CYP2C6 mRNA levels were 4 times higher in midazolam-treated animals. Formation of 2α-hydroxy-testosterone, mainly catalyzed by CYP2C11, was 2.6-fold lower in liver microsomes from midazolam-treated animals. Midazolam induced CYP2E enzyme activity 2.5-fold at the post-transcriptional level. The induction of CYP2B1/2 mRNA levels by midazolam was dose-dependent (4.5-fold increase at 10 mg/kg). Induction of CYP3A1 and CYP2B expression was also observed in isolated rat hepatocytes cultured with 100 μM midazolam. We conclude that midazolam is a phenobarbital-like CYP inducer in rats. Induction of CYP3A1 by midazolam may have implications for the longitudinal use of midazolam as a probe for analysis of CYP3A expression levels in rats.


Footnotes
	Abbreviations:	CYP
	cytochrome P450
	BSA
	bovine serum albumin
	DMEM
	Dulbecco's Modified Eagle's Medium
	HPLC
	high-pressure liquid chromatography
	DMSO
	dimethyl sulfoxide
	MAMC
	7-methoxy-4-(aminomethyl)coumarin
	HAMC
	7-hydroxy-4-(aminomethyl)coumarin
	RT-PCR
	reverse transcriptase-polymerase chain reaction
	GAPDH
	glyceraldehyde-3-phosphate dehydrogenase
	PROD
	pentoxyresorufin-O-dealkylation
	CAR
	constitutively active receptor
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