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INFLUENCE OF SIDE CHAIN ON THE HYDROLYSIS OF SOME HYDROCORTISONE 
ESTERS 
R .  C .  O ' N e i l l  and J .  E .  Car less,  Department o f  Pharmaceutics, The School o f  
Pharmacy, U n i v e r s i t y  of London, W C l N  I A X .  

The epidermal b a r r i e r  n o r m a l l y  f u n c t i o n s  as a p r o t e c t i v e  l a y e r .  
c h e m i c a l l y  and b i o c h e m i c a l l y  i n e r t  b u t  possesses m e t a b o l i c  a c t i v i t y  i n c l u d i n g  t h e  
a b i l i t y  t o  me tabo l i se  drugs and o t h e r  f o r e i g n  compounds (Panna t ie r  e t  a1 1978). 
The most ex tens i ve  research  on t h e  b i o t r a n s f o r m a t i o n  o f  s t e r o i d s  i n  t h e  s k i n  has 
c e n t r e d  on t h e  sex hormones and on t h e  metabolism o f  h y d r o c o r t i s o n e  and c o r t i s o n e  
(Hs ia  e t  a1 1965; Hs ia  and Ho 1966) .  Cutaneous enzymes have been found which can 
h y d r o l y s e  s y n t h e t i c  c o r t i c o s t e r o i d  e s t e r s  (Tauber and Toda 1976) .  However, i t  i s  
s t i l l  u n c l e a r  whether h y d r o l y s i s  i s  a necessary p r e r e q u i s i t e  t o  t o p i c a l  b i o l o g i c a l  
a c t i v i t y  o f  c o r t i c o c o s t e r o i d  e s t e r s ,  i . e .  t h a t  t h e  e s t e r  7roup a c t s  as a t r a n s p o r t  
f a c i l i t a t i n g  mo ie ty .  
me tabo l i c  deg rada t ion  i n  t h e  s k i n  (Greaves 1971; I l h i t e f i e l d  1977). The degree 
and r a t e  o f  h y d r o l y s i s  o f  a s e r i e s  o f  s t r a i g h t  c h a i n  e s t e r s  o f  h y d r o c o r t i s o n e  have 
been i n v e s t i g a t e d  i n  v i t r o  u s i n g  HPLC. 
s t e r  and guinea p i g  s k i n  homogenates and t h e  c leavage r a t e s  compared w i t h  those i n  
v i  t r o  us ing  pure ca rhoxy l  es te rase  and human plasma. Rm chromatographic Darameters 
(TLC) were used t o  assess t h e  l i p o p h i l i c i t y  o f  t h e  h y d r o c o r t i s o n e  congeners 

However, i t  i s  no t  

Indeed, t h e r e  may be some ev idence t h a t  c e r t a i n  e s t e r s  r e s i s t  

The s t e r o i d  e s t e r s  were i ncuba ted  w i t h  ham- 
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Fig.1 I n f l u e n c e  of s i d e  c h a i n  enzymatic h y d r o l y s i s  by  ca rboxy les te rase  

The r e s u l t s  presented show t h a t  t h e  r a t e s  o f  e s t e r  c leavage v a r y  w i t h  cha in  l e n g t h  
and i n d i c a t e  a s i m i l a r  optimum carbon number f o r  maximum h y d r o l y s i s  r a t e .  
s t e r i c a l  l y  h inde red  17 -es te r  d e r i v a t i v e s  were found t o  be more s l o w l y  hydro lysed 
than  t h e i r  21 isomers, as were t h e  17,21-d iesters .  These r e s u l t s  suppor t  t he  
sugges t ion  t h a t  c o r t i c o s t e r o i d s  w i t h  s u b s t i t u e n t s  a t  carbon 17 a re  more r e s i s t a n t  
t o  m e t a b o l i c  deg rada t ion  which may i n f l u e n c e  t h e i r  t o p i c a l  potency.  The longer  
c h a i n  C-21 e s t e r s  such as t h e  21- te t radecanoate and 21-octadecanoate a l s o  showed 
v e r y  s low r a t e s  o f  h y d r o l y s i s  which m i g h t  suggest a more p ro longed  a c t i v i t y  i n  
v i v o .  

The l i p o / h y d r o p h i l i c  ba lance and percutaneous p e n e t r a t i o n  w i l l  depend upon the  
cha in  l e n g t h  o f  t h e  e s t e r  f u n c t i o n  and whether t h i s  a c t s  as a f i x e d  o r  d isposable 
m o i e t y  depends upon t h e  a b i l i t y  o f  es te rase  enzymes t o  remove i t .  
c o n t r i b u t i o n  o f  l i p o p h i l i c i t y  and h y d r o l y s i s  w i l l  i n f l u e n c e  t h e  t o p i c a l  b i o l o g i c a l  
a c t i v i t y .  
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