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The benzodiazepine m dazolamis wdely usedin anesthesia and i ntensive care.
M dazolamis extensivel y netabolized by CYP3 Afallowng oral or i ntravenous
application and has becone one of the paradigm narkers of CYP3A actiuty
invitro and inviva Inwvivo data suggested a possible acute activation of

CYP3 Ad-catal yzed m dazolam netabolism by efavirenz.

The objectives of the study were (1) to develop an inwvtro nethod for the
quartification of 1"-hydroxymdazolam concentrations by LT MS/ M5 in
presence and absence of a second substrate (2) to assess the kinetics of
m dazolam 1"-hydroxylation in HLMand r CYP3 A and to calculae apparent
ki netic constants (Viay, Ky) inpresence of efavirenz and 8- hydroxyefavirenz, (3)
toclarify whet her activation of CYP3 A m ght bethe underlying nmechanis m and
(4) to assess the kinetics of 8 hydroxyefavirenz for mationin HL Mand finally
(5 to clarify whether the for mation of x-efavirenz is catalyzed in a CYP-
dependent reaction A pre-existing analytical nethod for the quartification of
m dazolamand 1 -hydroxy mdazolamin human plas ma was further devel oped
to allowthe inwvitro quantification of the conpounds. The internal standard

di azepa m was exchanged for ** G-1"-hydroxy mi dazolamand ds- nidazolamand



the label ed standards allowed a nore precise quartification in particular at hi gh
m dazolamconcentrations. The for mation of 1'-hydroxy m dazolam was studied
in HLM r CYP3 A4, and r CYP3A5 in the presence of efavirenz (0.5 1, and
5uM. Product formation rates (Viax) INcreased wth increasing efavirenz
concentrations (~1 5-fddincrease at 5 uM efavirenzin HLM and ~1.4-fddin
r CYP3A4). The activationinrCYP3A4 was dependent on cytochrone bs and
the activating effect was also observed in rCYP3A5 supplenented wth
cytochrone bs, where Viax wWas ~1 3-fd d enhanced Concomtant inhibition of
CYP3 A activity wth ketoconazole in HLM abolished the increase inthe 1'-
hydr oxy m dazolamfor nation rate, further confir mng invol vement of CYP3A
The results of this study represent a distinct acute activation of mdazolam
metabolis mand support the invivo observations. Moreover, only efavirenz but
nat its major netaboalite 8-hydroxyefavirenz, was responsible for the activati on
The increase in 1'-hydroxymdazolam for nation may have been caused by
binding of efavirenz to a peripheral site of the enzyne, leading to enhanced

m dazol amturnover due to changes at the active site

Efavirenz pri mary and secondary netabolis mis catal yzed by HL M I ncubation
of efavirenz wth HL Mleads to for mation of significant anmounts of its nain
metabolite 8 hydroxyefavirenz, although CYP2B6 isthe najor catalyst for this
pathway. However, a new structure, which was idertified and isolated in a
clinical study, was nat fornmed in a CYP-dependent reaction. Mreover, so-
called x-efavirenz may be for ned by conversion of 8-hydroxyefavirenz under

the infl uence of organic sd verts.



