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IN-VIVO DETERMINATIONS OF THE POTENCY OF KETOCONAZOLE IN 
INHIBITING DRUG METABOLISM I N  THE RAT 
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The inh ib i tory  e f f e c t s  of a var ie ty  of imidazole der iva t ives  on drug metabolismin- 
v i t r o  and in-vivo is well documented (Testa & Jenner 1981) .  Ketoconazole, an 
imidazole ant imycot ic  agent ,  has  been shown t o  i n h i b i t  t h e  hepat ic  oxidat ive 
metabolism of c e r t a i n  drugs i n  animals (Meredith et a l .  1985) .  Ketoconazole is 
thought t o  act on mycotic in fec t ions  by inh ib i t ing  t h e  fungal cytochrome P-450 
mediated 14a-demethylation s t e p  i n  e rgos te ro l  biosynthesis ,  which is an important 
component i n  fungal cell  membranes. Ketoconazole has  non-linear pharmacokinetics 
hence, w e  decided t o  inves t iga te  t h e  dose-dependency of t h e  inh ib i t ion  by 
ketoconazole of an t ipyr ine  pharmacokinetics, a marker of drug-metabolising capaci ty  
(Rhodes % Houston 1983) and t o  obtain an in-vivo estimate of K I  ( Inh ib i tor  dose 
giving 50% reduction i n  an t ipyr ine  el iminat ion rate). 

Hale Sprague-Dawley ra ts  (n=27) were divided i n t o  nine groups of th ree .  Each 
[jroup received one of nine d i f fe ren t  doses  of ketoconazole (0, 1, 3, 5, 10, 15, 20, 
30 or 50 mg/kg i n  10% cremophor, 90% 0.1N HC1, lOml/kg ; i .p . ) .  One hour later each 
rat w a s  injected with N-methyl-' "C-antipyrine (25mg/kg, 10pCi/kg; i .p . ) .  The rats 
were housed i n  al l  g l a s s  metabolism cages t o  allow continuous col lect ion of 

4C02 (derived from R-demethylation) and ur ine.  ' "COS exhalat ion rate (CBR) t i m e  
p r o f i l e s  were p lo t ted  f o r  each rat and var ious an t ipyr ine  k i n e t i c  parameters 
determined. The results are shown graphica l ly .  Inhibi t ion was pronounced and dose- 
re la ted .  The CERnax decreased and broadened with increasing dose. A t  lower doses  
(1-20mg/kg) a terminal  phase was observed due t o  ketoconazole e l iminat ion during 
t h e  s tudy.  A t  h igher  doses ,  ketoconazole leve ls  were s u f f i c i e n t l y  high as t o  
maintain a plateau f o r  t h e  durat ion of t h e  experiment (10h.). An in-vivo K I  was 
obtained graphical ly  using a p lo t  of I/CERPWX versus i n h i b i t o r  dose (11.9mg/kg) 
and by non-linear regression a n a l y s i s  of t h e  CER d a t a  (5,2mg/kg). The s l i g h t  
discrepancy between t h e  two values can be explained by t h e  f a c t  t h a t  t h e  non- 
l i n e a r  equation allowed f o r  elimination of t h e  i n h i b i t o r  during t h e  s tudy.  These 
da ta  demonstrate t h a t  t h e  inh ib i tory  response t o  ketoconazole is dependent on both 
its K I  and its pharmacokinetics. 

FIGURE. Antipyrine CER-time 
p r o f i l e s  f o r  var ious 
ketoconazole doses .  
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