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P l o t s  such as the Scatchard p l o t  and the  double r e c i p r o c a l  p l o t ,  enjoy wide use  in 
t h e  a n a l y s i s  of drug-protein binding.  The reason f o r  t h i s  i s  t h a t  they g ive  a 
convenient  graphica l  r e p r e s e n t a t i o n  of the  d a t a  and, i f  l i n e a r ,  a i d  i n  in te rpre-  
t a t i o n .  There i s  a p o t e n t i a l  f o r  m i s i n t e r p r e t a t i o n  when these  t ransformat ions  
a r e  used to  analyse drug displacement  i n t e r a c t i o n s .  

A s  an example cons ider  t h e  c a s e  of a one drug - one s i t e  i n t e r a c t i o n  which g ives  
r i s e  t o  a l i n e a r  Scatchard p l o t ,  a s  shown i n  the  f i g u r e  (A). However, when a 
second drug  i s  p r e s e n t  which competes f o r  the  same b inding  s i t e  the  r e s u l t a n t  
p l o t s  a r e  hyperbol ic  (B,C,D,E) and i n t e r p r e t a t i o n  becomes more d i f f i c u l t .  
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Scatchard p l o t s  f o r  compet i t ive  b i n d i n g ,  

The a p p r o p r i a t e  Scatchard parameters  used 
were:- 

nA = nB = 2 
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p r o t e i n  c o n c e n t r a t i o n  = 5.8 x 10 M 

A. Drug A a l o n e  
B. Drug A + 2 . 5  x I O ~ $ Y  d r u g  B 
C. Drug A + 5 . 0  x 1 O - , M  drug B 
D. Drug A + 7.5 x 1 O - j M  drug B 
b:. I)rug A + 1.0 x 10 ’M drug H 

KA = KB = 2 x 10 Pi 
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Curvature occurs  because, a l though the t o t a l  concent ra t ion  o f  the  d i s p l a c i n g  
drug i s  constant  w i t h i n  iin experiment ,  i t s  u n b o u n d  concentration v a r i e s  hcing 
a complex func t ion  of hoch i t s  t o t a l  concent ra t ion  and the  t o t a l  concent ra t ion  
of  the  o r i g i n a l  drug. 

I n  p r a c t i c e  the  s i t u a t i o n  i s  v a s t l y  more complicated than depic ted  i n  t h i s  simple 
example i n  that  both  compet i t ive  and non-competitive i n t e r a c t i o n s  toge ther  with 
the  p o s s i b i l i t y  of m u l t i p l e  b inding  s i t e s  must be c a t e r e d  f o r .  
t o  accommodate these  complexi t ies  i n  a method based upon m u l t i p l e  s tepwise 
e q u i l i b r i a .  I n  t h i s  method t h e  i n t e r a c t i o n  between p r o t e i n  P ,  and the  two drugs,  
A and B, i s  descr ibed  by s tepwise  e q u i l i b r i a  of the  form:- 

We have t r i e d  

A + P - I < L  AP B + BP * B2P 

B + P &  BP B + AP BAP 

A + AP $& A2P A + BP ABP 
e t c .  

where Ki i s  t h e  it‘’ e q u i l i b r i u m  cons tan t .  
f u n c t i o n  of both the t o t a l  and unbound c o n c e n t r a t i o n s  of  t h e  two drugs,  a s  wel l  
a s  the  p r o t e i n  c o n c e n t r a t i o n  and consequent ly  i n  any experiment a l l  these  quan- 
t i t i e s  have to  be  measured. 
i n t e r a c t i o n  i s  i n  t h e  form of a three-dimensional p l o t  of t h e  unbound concentra- 
t i o n  of  drug A ,  f o r  example, v e r s u s  the  t o t a l  c o n c e n t r a t i o n  of  drug  A and t h e  
t o t a l  concent ra t ion  of  drug  B, The p r o t e i n  c o n c e n t r a t i o n  would add a f o u r t h  
dimension b u t  i n  most s i t u a t i o n s  i t  remains r e l a t i v e l y  c o n s t a n t .  
t h a t  t h i s  approach i s  one of r e p r e s e n t a t i o n  and n o t  of i n t e r p r e t a t i o n ,  i n  t h a t  
no s i g n i f i c a n c e  i s  a t t a c h e d  t o  t h e  model adopted o r  t o  t h e  parameters .  

The r e s u l t i n g  b inding  isotherm i s  a 

A convenient  method of r e p r e s e n t i n g  t h e  b inding  

I t  i s  s t r e s s e d  


