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Inhibition of Melanoma Tyrosinase by Fusaric Acid 

Fusa r i c  acid (5-buty lp icol in ic  acid) was i so la ted  d u r i n g  
t he  screening  of d o p a m i n e  f l -hydroxylase  i nh ib i t o r s  f rom 
mic rob ia l  origin.  Th i s  c o m p o u n d  was found  to  be  a p o t e n t  
i n h i b i t o r  of d o p a m i n e  f l -hydroxylase  in  v i t ro  a n d  in vivo,  
a n d  a p o t e n t  h y p o t e n s i v e  a g e n t  to  va r ious  m a m m a l s } ,  3 
Fusar ic  acid h a d  been  r epo r t ed  to  i nh i b i t  p o l y p h e n o l  oxi- 
dase f rom t o m a t o  p l a n t  t i ssues  b y  BossI3.  Since these  en- 
zymes  c o n t a i n  copper ,  fusar ic  acid appea r s  to  be  an  inh ib i -  
t o r  of copper  enzymes .  The  i n h i b i t o r y  effect  of fusar ic  acid 
on  m a m m a l i a n  tyros inase ,  wh ich  is also a copper  pro te in ,  
is descr ibed  in th i s  c o m m u n i c a t i o n .  

H a r d i n g - P a s s e y  mouse  m e l a n o m a  tisSue was homo-  
genized in 3 vo lumes  of water ,  a n d  t he  h o m o g e n a t e  was 
cen t r i fuged  a t  1,000 •  for 10 min .  The  s u p e r n a t a n t  was  
used as enzyme.  Th ree  d i f fe ren t  m e t h o d s  were used to 
measu re  t h e  i n h i b i t o r y  effect  of fusar ic  acid on  m e l a n o m a  
tyros inase .  

I n  t h e  a s say  1, t he  a c t i v i t y  was m e a s u r e d  b y  t he  oxida-  
t i on  of D O P A  to  d o p a c h r o m e  4. I n c u b a t i o n  m i x t u r e  con- 
t a i n e d :  800 [~moles of p h o s p h a t e  buffer ,  p H  6.9; 0.15 ml  of 
t he  e n z y m e  so lu t ion ;  4 [zmoles of D O P A ;  and  w a t e r  to  
3.5 ml.  The  r eac t i on  was s t a r t e d  b y  a d d i n g  D O P A .  Incu-  
b a t i o n  was c o n t i n u e d  a t  26~ in a cuve t te .  D O P A  was 
o m i t t e d  for t he  sample  in t he  reference cuve t t e .  Inc rease  
in t he  a b s o r b a n c e  a t  480 n m  was recorded  in a H i t a c h i  
E P S - 3 T  sel f - recording s p e c t r o p h o t o m e t e r  w i t h  an  a t t a c h -  
m e n t  of a n  i n t e g r a t i n g  sphere.  

In  t h e  assay  2, t he  ty ros ine  h y d r o x y l a s e  a c t i v i t y  of 
t y ros inase  5 was a s sayed  b y  t r i t i u m  release f rom L-tyro- 
sine-3,5-3H. I n c u b a t i o n  m i x t u r e  c o n t a i n e d :  L-tyrosine-  
3, 5 - an  (4 • 104 cpm),  0.2 [zmole ; L-DoPA, 0.1 [zmole ; po tas -  
s ium p h o s p h a t e  buffer ,  p H  6.9, 200 [zmoles; 0.1 ml  of t he  
10-fold d i lu t ed  s u p e r n a t a n t  as enzyme,  a n d  w a t e r  to  1.0 ml. 
I n c u b a t i o n  was car r ied  ou t  for 4 h a t  30 ~ The  t r i t i a t e d  
w a t e r  was  col lected b y  Dowex  50-H+ c o l u m n  a n d  coun t ed  
in a l iqu id  sc in t i l l a t ion  spec t romete r .  

I n  t he  assay  3, m e l a n i n  fo rmed  f rom L-tyrosine-U-l*C 
was assayed  6. I n c u b a t i o n  m i x t u r e  c o n t a i n e d :  L-tyrosine-  
U-14C (3 •  cpm),  0.2 [zmole; L-DOPA, 0.01 ~xmole; 
0.1 ml  of t he  10-fold d i lu t ed  s u p e r n a t a n t  as enzym e ;  peni-  
cillin G, 140 [zg; p o t a s s i u m  p h o s p h a t e  buffer ,  p H  6.9, 
100 [zmoles; a n d  w a t e r  to  1.0 ml.  I n c u b a t i o n  was car r ied  
ou t  a t  30~ for 16 h. Melan in  was i so la ted  b y  f i l t r a t ing  
t h r o u g h  a m e m b r a n  f i l ter  a n d  coun t ed  in a l iqu id  scint i l la-  
t i on  counte r .  

As s h o w n  in t he  Table ,  fusar ic  acid i n h i b i t e d  m e l a n o m a  
ty ros inase  a t  c o n c e n t r a t i o n s  be tween  0.1 m M  a n d  10 m M  
w h e n  t h e  a c t i v i t y  was m e a s u r e d  b y  3 d i f fe ren t  me thods .  
W h e n  t h e  a c t i v i t y  was measu red  b y  t h e  D O P A  o x i d a t i o n  
(assay 1), fusar ic  acid p roduced  100% i n h i b i t i o n  a t  10 mM, 
and  50% i n h i b i t i o n  a t  0.3 m M .  A Lineweaver-13urk  p lo t s  
aga ins t  t h e  c o n c e n t r a t i o n  of D O P A  in the  absence  a n d  
presence  of fusar ic  acid, 0.25 m M ,  showed t h a t  fusar ic  
acid i n h i b i t s  m e l a n o m a  ty ros inase  in c o m p e t i t i o n  to  D O P A .  
Ki va lue  of tusar ic  acid o b t a i n e d  was 2 • 10-4M. The  in-  
h i b i t o n  o f  m e l a n o m a  ty ros inase  was p H - d e p e n d e n t .  In-  
h i b i t i o n  b y  fusar ic  acid was more  p r o n o u n c e d  a t  p H  6.0 
t h a n  a t  p H  6.9. These  resu l t s  are s imi la r  to  t he  r e p o r t  b y  
B o s s I  3 on  t he  i n h i b i t i o n  of p o l y p h e n o l  oxidase  f rom t o m a -  
to  p l a n t  t i ssues  b y  fusar ic  acid. 

These  resul t s  i nd i ca t ed  t h a t  fusar ic  acid i nh ib i t s  m a m -  
m a l i a n  ty ros inase .  However ,  t he  i n h i b i t o r y  effect  of fusar ic  
acid t o w a r d  ty ros inase  is weak  w h e n  c o m p a r e d  to i ts  inhi-  
b i t i on  t o w a r d  d o p a m i n e  f l -hydroxylase.  The  l a t t e r  e n z y m e  
was i n h i b i t e d  b y  50% a t  a c o n c e n t r a t i o n  of 3 • 10-SM of 
fusar ic  acid S. Fusa r i c  acid i nh ib i t s  d o p a m i n e  f l -hydroxy-  
lase in  c o m p e t i t i o n  w i t h  a cofactor ,  ascorbic  acid, whereas  

i t  i n h i b i t s  t y ros inase  in c o m p e t i t i o n  w i t h  a subs t ra t e ,  
D O P A .  I t  should  be  noted,  however ,  t h a t  D O P A  was iden-  
t i f ied as cofac tor  for t h e  t y ros ine  h y d r o x y l a s e  a c t i v i t y  of 
m e l a n o m a  ty ros inaseL  The  i n h i b i t o r y  m e c h a n i s m  of fu- 
saric acid on  d o p a m i n e  f l -hydroxylase  a n d  ty ros inase  m a y  
be  due  to  t he  che la t ing  ac t ion  on t he  copper  c o n t a i n e d  in 
t he  enzymes .  However ,  t he  p r e sen t  resu l t s  sugges t  t h a t  
fusar ic  ac id  is a specific i nh ib i t o r  of d o p a m i n e  f l -hydroxy-  
lase in  vivo,  since i t  i nh ib i t s  the  e n z y m e  a t  v e r y  low con- 
c e n t r a t i o n s  s. 

Zusammen/assung. Nachweis ,  dass  Fusa r i n s~u re  die 
D O P A - O x y d a t i o n  d u r c h  Me lanom-Tyros ina se  k o m p e t i t i v  
m i t  D O P A  h e m m t .  
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Tyrosinase activity (% of control) 

Fusa r i c  ac id  D O P A  3H release f r o m  Melanin  
(M) oxidation z-tyrosine- formation from 

3, 5 - 3 H  L-tyrosine-U-14C 

- -  (eontrol) 100 100 100 

i • 10 .5  99 100 87 

1 • 10 .4  78 100 89 

1 • 10 -~ 27 60 41 

1 • 10 -~ 0 15 2 
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