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The benzodi azepi ne mi dazol a m i s wi del y used i n anest hesia and i nt ensi ve care. 

Mi dazol a m i s ext ensivel y met abolized by CYP3 A f oll owi ng oral  or  i ntravenous 

applicati on and has become one of  t he paradi gm mar kers of  CYP3 A acti vit y 

in vitro and i n vivo.  I n vivo dat a suggested a possi ble acute acti vati on of 

CYP3 A4-cat al yzed mi dazol a m met abolism by efavirenz.  

 

The obj ecti ves of  t he st udy were (1)  t o devel op an i n vitro met hod f or  t he 

quantificati on of  1´-hydroxymi dazol a m concentrati ons by LC/ MS/ MS i n 

presence and absence of  a second substrate,  (2)  t o assess t he ki netics of 

mi dazol a m 1´-hydroxyl ati on i n HL M and r CYP3 A and t o cal cul ate apparent 

ki netic const ants ( Vma x,  Km)  i n presence of  efavirenz and 8-hydroxyefavirenz,  (3) 

to cl arify whet her  activati on of  CYP3 A mi ght  be t he underl yi ng mechanis m,  and 

(4)  t o assess t he ki netics of  8-hydroxyefavirenz for mati on i n HL M and fi nall y 

(5)  t o cl arify whet her  t he for mati on of x-efavirenz i s cat alyzed i n a CYP-

dependent  reacti on.  A pre-existi ng anal ytical  met hod for  t he quantificati on of 

mi dazol a m and 1́ -hydr oxymi dazol a m i n hu man pl as ma was further  devel oped 

to all ow t he i n vitro quantificati on of  t he compounds.  The int ernal  st andard 

di azepa m was  exchanged for  
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C3- 1́ -hydroxy mi dazol a m and d5- mi dazol a m and 



the l abel ed st andards all owed a more precise quantificati on,  i n particul ar  at  hi gh 

mi dazol a m concentrations.  The for mati on of  1′ -hydroxymi dazola m was  st udi ed 

in HLM,  r CYP3 A4,  and r CYP3 A5 i n the presence of  efavirenz ( 0. 5,  1,  and 

5 μ M).  Product  formati on rat es ( Vmax) i ncreased wit h i ncreasi ng efavirenz 

concentrati ons ( ~1. 5-fol d i ncrease at  5 μM efavirenz i n HL M and ~1. 4-fol d i n 

r CYP3A4).  The activati on i n r CYP3 A4 was  dependent  on cyt ochrome b5  and 

the acti vati ng effect  was also observed i n r CYP3 A5 suppl e ment ed wit h 

cyt ochrome b5,  where Vmax  was ~1. 3-fol d enhanced.  Conco mitant  i nhi biti on of 

CYP3 A acti vit y with ket oconazol e i n HL M abolished t he i ncrease i n t he 1′ -

hydroxy mi dazol a m for mati on rate,  furt her confir mi ng i nvol vement  of  CYP3 A.  

The results of  t his st udy represent  a disti nct  acut e acti vati on of  mi dazol a m 

met abolis m and support  t he i n vivo observati ons.  Moreover,  only efavirenz but 

not  its maj or  met abolite 8-hydroxyefavirenz,  was responsi ble for t he acti vati on. 

The i ncrease i n 1′ -hydroxymi dazol a m f or mati on may have been caused by 

bi ndi ng of  efavirenz t o a peri pheral  site of  t he enzyme,  l eadi ng t o enhanced 

mi dazol a m t urnover due t o changes at the acti ve site.  

 

Ef avirenz pri mar y and secondary met abolis m i s cat al yzed by HL M.  I ncubati on 

of  efavirenz wit h HL M l eads t o for mation of  si gnificant  a mounts of  its mai n 

met abolite 8-hydroxyefavirenz,  alt hough CYP2B6 i s t he maj or cat al yst  for  t his 

pat hway.  However,  a ne w struct ure,  which was i dentified and i sol ated i n a 

cli nical  st udy,  was not  for med i n a CYP- dependent  reacti on.  Moreover,  so-

called x-efavirenz may be for med by conversi on of  8-hydroxyefavirenz under 

the i nfl uence of organi c sol vents. 


