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INTERACTION BETWEEN PREDNISOLONE AND PREDNISONE FOR BINDING 
SITES ON PLASMA PROTEINS 

J . D .  Unadkat,M. Rowland, Department of Pharmacy, Univers i ty  of 
Manchester, M13 9PL, U.K. 

The commonly prescr ibed  c o r t i c o s t e r o i d s ,  prednisolone and prednisone,  bind t o  
c o r t i c o s t e r o i d  binding g iobul in  (CBG) and albumin i n  plasma. CBG i s  a h igh  
a f f i n i t y  b u t  low capac i ty  p r o t e i n  and i s  r e a d i l y  s a t u r a t e d  a t  t h e r a p e u t i c  
coxcent ra t ion  of these  s t e r o i d s ;  
a n i  i s  n o t  s a t u r a t e d  (Lewis e t  a1 1971). 
been s t u d i e d ,  b u t  as prednisone and prednisolone are in te rconver ted  i n  v ivo  
(Jenkins  and Sampson 1967) t h e  p o s s i b i l i t y  of compet i t ive displacement e x i s t s .  

We explored t h i s  p o s s i b i l i t y  of an i n t e r a c t i o n  us ing  r a b b i t  plasma, s t r i p p e d  of 
i t s  endogenous c o r t i c o s t e r o i d ,  by t h e  method of equi l ibr ium d i a l y s i s  a t  37OC 
using t r a c e r  markers. E ight  concent ra t ions  of each s t e r o i d  were used (range 
0-500ng/ml , and t h e  binding of each s t e r o i d  w a s  determined a t  a l l  combinations 
of these  concentratons.  The f r a c t i o n  unbound of prednisone v a r i e d  from 0.07 t o  
0.29 and t h a t  of prednisolone from 0.05 t o  0.15. A d e f i n i t e  i n t e r a c t i o n  was 
observed. 

The fol lowing model (Eq. 1 and 2)  was f i t t e d  t o  t h e  d a t a  by non-linear least-  
squares  r e g r e s s  ion .  

albumin has a l o w  a f f i n i t y  b u t  high c a p a c i t y  
The b inding  of prednisolone alone has  

C a ,  pN 'KT, PN *nT *CT 

'PN = CUyPN +l+Cu,pN.%,PN + Cu,PNL*%,PNL + C u , ~ ~ ' K ~ , ~ ~ * n ~  .' A (1) 

+ C U ~ ~ ~ * K ~ , ~ ~ ~ - n ~ . C ~  (2) 
C U * ~ ~ ~ ' K ~ , ~ ~ ~ * n ~ * C ~  

l + C u , ~ ~ * K ~ ,  PN + CU7PNL *% , PNL 
cpNL = C U y p N L  + 

where Cx r e p r e s e n t s  t h e  t o t a l  concent ra t ion  of x , referin:, 
prednisone (PN), prednisolone (PNL), CBG(T), o r  albumin (A) 
r e p r e s e n t  t h e  unbound concent ra t ion  of prednisone and prednisolone r g s p e c t i v e l y ,  
nT,n%represent t h e  number of binding s i tes  on CBG and albumin respec t ive ly ,and  
KT x, A,x r e p r e s e n t  t h e  binding a f f i n i t y  cons tan ts  of x f o r  CBG(T) and albumin 
(AS, where x refers t o  e i t h e r  prednisone o r  prednisolone.  
The f i n a l  parameter estimates were: 

t o  e i t h e r  
; c U , p ~  c U , p N L  

%,pi 3.25.107 M - l ,  5 pNL = 4.44.107 M -1 , nT.CT = 3.42.10-7 M, 

nA.KA,pN = 2.59. lo3 M-i, nA.KA,pm = 6.66. lo3 M-1. 

fu 

F i z . 1  shows t h e  dependence 
of f r a c t i o n  of prednisolone 
unbound ( f u )  on t h e  concen- 
t r a t i o n  of both prednisolone 
(PNL) and prednisone (PN). A 
similar shaped b inding  s u r f a c e  
e x i s t s  f o r  prednisone. 
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