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Many drugs  which a r e  metabol ised by the  h e p a t i c  o x i d a t i v e  r o u t e  produce charac- 
t e r i s t i c  s p e c t r a l  absorbance changes when they a r e  added to  l i v e r  microsoml 
suspensions (Remmer & o t h e r s ,  1966, Imai & Sato,  1966). The d i f f e r e n c e  spectrum 
recorded on a d d i t i o n  of drug  t o  microsomes i s  thought t o  r e p r e s e n t  t h e  binding 

Y of s u b s t r a t e  to  cytochrome P-450 and t h e  r e l a t i v e  b inding  a f f i n i t y  i s  def ined b 
a s p e c t r a l  d i s s o c i a t i o n  c o n s t a n t  'Ksl which i s  t h e  concent ra t ion  of s u b s t r a t e  
g i v i n g  r ise  t o  ha l f  maximal s p e c t r a l  change. 

The d i f f e r e n c e  s p e c t r a  of 32 non-ionised drug analogues were determined by the  
method of Schenkman & o t h e r s  (1967) us ing  h e p a t i c  microsomes from normal and 
phenobarbitone t r e a t e d  r a t s .  A l l  compounds s t u d i e d  showed Type 1 binding,  
c h a r a c t e r i s e d  by an absorp t ion  peak a t  385 nm and a trough a t  420 nm. The 
degree  of binding was  s u b s t r a t e  concent ra t ion  dependent and analysed i n  terms 
of Michaelis-Menton k i n e t i c s  by means of Lineweaver-Burk p l o t s .  

The compounds s tudied  were c l a s s i f i e d  i n t o  4 s e r i e s ,  I - a lkylbenzenes  and a l k y l  
cyclohexanes, I1 - naphthyl  analogues,  I11 - biphenyl  analogues and I V  - al ipha-  
t i c  c a r b a m t e s .  An i n c r e a s e  i n  t h e  number of methylene groups i n  t h e  a l k y l  
s t r a i g h t  chain i n  s e r i e s  I and I V  r e s u l t e d  i n  a decrease  i n  Ks  ( i n c r e a s e  i n  
a f f i n i t y ) ,  €lowever, i n t r o d u c t i o n  of branched chain a l k y l  groups r e s u l t e d  i n  
smal le r  decreases  i n  K, than those  observed wi th  s t r a i g h t  c h a i n  analogues. 
Comparison of members of s e r i e s  I, I1 and I11 demonstrated t h a t  c y c l i c  compounds 
c o n t a i n i n g  s a t u r a t e d  carbons showed h igher  a f f i n i t y  than those  where t h e  carbon 
r i n g  was aromatic .  
e f f e c t s  corresponded t o  t h e  rank  order  of the  p a r t i t i o n  c o e f f i c i e n t s  'P ' (oc tanol /  
water )  f o r  these  compounds (Figure 1). 

The rank  o r d e r  of K, which r e s u l t e d  from t h e s e  s t r u c t u r a l  
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\ . Figure  1. R e l a t i o n s h i p  between 
K, and l o g  P f o r  
series I - I V .  \\\ 0 I V  I & I1 
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Three d i s t i n c t  r e g r e s s i o n  l i n e s  a r e  apparent .  
t h e  l i n e s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t l y  d i f f e r e n t  ( p  < .01). 

I n  c o n t r a s t  t o  t h e  Ks, t h e  maximum s p e c t r a l  change '&ax1 measured f o r  each Corn 
pound d i d  n o t  show any obvious t rends  w i t h i n  each s e r i e s .  
0.033 t o  0.061 O.D. u n i t s / 2  mg p r o t e i n .  
rats w i t h  those  obtained from phenobarbitone p r e t r e a t e d  r a t s  showed no s i g n i f i -  
c a n t  change i n  K, b u t  a s t a t i s t i c a l  s i g n i f i c a n t  i n c r e a s e  (p < .05) 
was observed. 
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