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Tyrosinase occurs widely i n  p l a n t s  and animals, and of p a r t i c u l a r  i n t e r e s t  to  us 
is  t h e  i d e n t i f i c a t i o n  of t h e  presence of a tyros inase  enzyme o r  o the r  3,4-dihydm- 
phenylalanine (dopa) oxid is ing  system i n  M. l eprae  (Prabhakaran, 1977).  This 
'enzyme' provides a r a t i o n a l  t a r g e t  f o r  t h e  development of novel an t i - l ep ro t i c  
drugs. (Hooper, 1985).  However s ince  M. l ep rae  cannot be c u l t i v a t e d  i n  v i t r o  t h i s  
source of t h e  'enzyme' i s  impracticable.  W e  t he re fo re  chose t o  use mushroom 
tyros inase  a s  t h e  b a s i s  of an inexpensive i n  v i t r o  screen s u i t a b l e  f o r  the  rap id  
evaluation of l a r g e  numbers of compounds f o r  poss ib l e  inh ib i to ry  e f f e c t  o r  
a b i l i t y  t o  form p o t e n t i a l l y  tox ic  metabolites with t h i s  enzyme. 
Tyrosinase i n h i b i t i o n  w a s  estimated spectrophotometrically using mushroom tyro- 
s inase  (Sigma) i n  phosphate bu f fe r  (0.5M, pH 6.5) with dopa as subs t r a t e  i n  
s l i g h t  excess wi th  respect t o  ty ros inase ,  and a molar r a t i o  of 2:l test  compound 
t o  dopa w a s  used. Enzymic a c t i v i t y  w a s  measured by monitoring t h e  formation of 
oxidation products a t  470nm o r  300nm. Inh ib i t i on  w a s  determined by a comparison 
of t h e  oxidation rates i n  t h e  presence and absence of t h e  test  compound. A 
s i m i l a r  method was used t o  check f o r  metabolism of test  compounds, excluding dopa 
from t h e  system. The a n t i l e p r o t i c  drugs dapsone, r ifampcin,  thiambutosine and t h e  
experimental drug deoxyfructo-serotonin a l l  showed inh ib i to ry  a c t i v i t y  i n  t h i s  
screen. 145  compounds, obtained by synthes is  o r  a v a i l a b l e  commercially were 
screened and 30 compounds showed more than 50% i n h i b i t i o n  wh i l s t  16 were s i g n i f i -  
can t ly  metabolised. 
In p a r t i c u l a r  w e  have i d e n t i f i e d  an extensive range of s t ruc tu re -ac t iv i ty  
r e l a t ionsh ips  i n  a v a r i e t y  of carboxylic ac ids .  For s i g n i f i c a n t  i nh ib i to ry  
a c t i v i t y  it is  necessary t o  have, i) a p lanar  carboxylate group ( the  t e t r ahedra l  
phosphonate and sulphonate groups g r e a t l y  reduce a c t i v i t y ) ,  ii) t h e  carboxylate 
group must be l inked  d i r e c t l y  t o  a co-planar phenyl r i n g  (benzoic ac id  
de r iva t ives )  o r  through an in te rvening  p lanar  t r a n s  ethene group (cinnamic ac ids)  
o r  l i n e a r  ethynyl group (phenylpropiolic a c i d s ) .  Ac t iv i ty  i s  g r e a t l y  reduced i f  a 
t e t r ahedra l  methylene group i s  used as a l i n k  (phenylacetic a c i d s ) ;  iii) the  
s i n g l e  most important f a c t o r  enhancing inhbi tory  a c t i v i t y  is  t h e  l i p o p h i l i c i t y  
of t he  subs t i t uen t s  i n  t h e  4-position of the  phenyl r ing .  This i s  t r u e  whether 
t h e  subs t i t uen t  is e l ec t ron  r e l eas ing  (CH3) or e l ec t ron  withdrawing ( C F 3 ) ;  
i v )  s t e r i c  f a c t o r s  are i m p o r t a n t ,  o r tho  subs t i t u t ion  i n  t h e  phenyl r ing  reduces 
a c t i v i t y  ( s a l i c y l i c  ac ids )  and naphthalene-1-carboxylic a c i d  i s  a much weaker 
i n h i b i t o r  than t h e  2-carboxylic ac id ;  v )  reducing t h e  s i z e  and l i p o p h i l i c i t y  of 
t h e  aromatic r ing  l eads  t o  reduced inh ib i to ry  a c t i v i t y ,  t h e  o rde r  being thiophene 
> pyrro le  > furan which is  t h e  same order  a s  r i n g  resonance energ ies  and l ipo-  
p h i l i c i t i e s .  Enzyme k i n e t i c  s t u d i e s  show t h a t  some of t h e s e  compounds a c t  as 
competit ive i n h i b i t o r s t o t h e r s  as non-competive i n h i b i t o r s ,  and o the r s  as  mixed 
i n h i b i t o r s .  
6 of t h e  more poten t  i n h i b i t o r s  have been s u b m i t t e d  f o r  eva lua t ion  aga ins t  
M.leprae i n  a t i s s u e  c u l t u r e  system (Mahadevan, e t  a l ,  1984).  TO d a t e ,  3 
compounds show apprec iab le  an t imicrobia l  a c t i v i t y .  
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