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The pigment melanin has been found t o  accumulate several foreign com- 

pounds, and t o  keep them bound f o r  very long periods (22,25,26,34,35). I on i c  

binding seems t o  be o f  great importance f o r  the i n te rac t i on  as melanin con- 

ta ins a number o f  funct ional  groups such as carboxyls, o-hydroquinones and o- 
semiquinones, thereby act ing as a cation-exchange polymer, but other binding 

mechanisms may also be involved (13,22,23). This unique property o f  melanin 

has been suggested t o  be involved i n  the pathogenesis o f  chronic lesions i n  

melanin containing t issues (25,34). 

I t  was e a r l i e r  known (34-35) tha t  phenothiazines were accumulated i n  the 

pigmented uveal t r a c t  o f  the eye - thus causing chorioretinopathy. Also cer- 

t a i n  drug-induced pigmentations o f  the sk in  and inner ear lesions have been 

re la ted  t o  melanin binding (12,151. Melanin a f f i n i t y  may be a tox i co log i ca l  

mechanism tha t  also involves the bra in  stem. Autoradiographic i n  v i t r o  inves- 

t i ga t i ons  using specimens from human brains have shown accumulation o f  isotope 

labe l l ed  chlorpromazine i n  the melanin containing nerve c e l l s  i n  substantia 

n ig ra  and locus coeruleus (24). The melanin a f f i n i t y  o f  neurolept ic drugs has 

also been demonstrated by use o f  pigment preparations f rom beef eyes and 

synthet ic dopamine melanin, which has been reported t o  be s t ruc tu ra l l y  s im i l a r  

t o  the melanin present i n  the pigmented c e l l s  i n  the human substantia n igra 

(10,281. Due t o  t h e i r  high melanin a f f i n i t y  these drugs most l i k e l y  accumulate 

i n  the pigmented neurons, which may be the  cause o f  degeneration and depigmen- 

t a t i o n  of these cells (7,14,36). Manganese, which i s  known t o  cause parkin- 

sonism i n  man (33) and degeneration o f  pigmented neurons i n  substantia n igra 

i n  monkeys (16), has also shown high a f f i n i t y  f o r  melanin (4,8,29). The neuro- 

t o x i c  compound l-methyl-4-phenyl-l,2,3,6-tetrahydropyridine (MPTP) has been 

found t o  produce parkinsonian-like symptoms, s im i la r  t o  those seen i n  idiopa- 

t h i c  Parkinson's disease, through the destruct ion o f  n i g r o s t r i a t a l  neurons i n  

primates, inc lud ing man (5,11 ,a, 21). In terest ing ly ,  primates have shown much 

higher s e n s i t i v i t y  t o  MPTP than smaller laboratory animals such as guinea 
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pigs,  r a t s  ( 6 )  and mice (17,18). Primates have melanin containing nerve c e l l s  

i n  the  substant ia n i g r a  whereas rodents lack  melanin i n  the  catecholaminergic 

neurons o f  the b ra in  (3,32). I t  has been shown t h a t  MPTP and two o f  i t s  main 

metabol i tes have melanin a f f i n i t y  i n  v i t r o  (9,30,31); whole body autoradio- 

graphy (37,381 o f  %I-MPTP i n  mice showed accumulation and r e t e n t i o n  i n  

melanin containing t i ssues  such as the  eyes (31) (Fig. 1). 

Ha i r  f o l l i c l e s  

Uveal t r a c t  Harder’s gland 

Fig.1. D e t a i l  o f  an autoradiogram o f  a pigmented mouse 1 hour a f t e r  an i n t r a -  
venous i n j e c t i o n  o f  %-VPTP. There i s  h igh  accumulation i n  the  uveal  
t r a c t ,  eye-l ids, Harder s gland and h a i r  f o l l i c l e s .  

Barbeau e t  a1 (1,Z) have recent ly  demonstrated t h a t  amphibians ( f rogs  

and salamanders) may be as sens i t i ve  as monkeys t o  the e f f e c t s  o f  MPTP and 

r e l a t e d  substances an the  c e n t r a l  nervous system. Amphibians do have neuro- 

melanin i n  c e r t a i n  neurons i n  the  e f fe ren t  regions o f  the  b r a i n  (191, and by 

means o f  whole body autoradiography of %-MPTP i n  frogs a h igh  accumulation 

and r e t e n t i o n  was seen i n  the  melanin bear ing neurons (27) (Fig. 2). 
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Skin Meninges Plexus chorioideus 

Pigmented nerve c e l l s  

Fig. 2. D e t a i l  o f  an autoradiogram o f  a f rog (Rana temporaria) 4 hours a f t e r  
an i n t rape r i t onea l  i n j e c t i o n  o f  %-MPTP. Accumulation i s  seen i n  
neuromelanin containing neurons and i n  other melanin bearing t issues 
such as i n  sk in  and meninges. 

The MPTP-induced destruct ion o f  the pigmented c e l l  bodies i n  the neurons 

o f  the substantia n igra which has been observed i n  man and monkeys may be due 

t o  the a f f i n i t y  o f  MPTP and i t s  metabolites f o r  melanin, causing high concen- 

t ra t i ons  o f  these compounds i n  the neuromelanin-bearing neurons. This mecha- 

nism may be involved also i n  other forms o f  chemically induced parkinsonism 

and possibly also i n  id iopath ic  Parkinson’s disease, although the offending 

agent remains t o  be discovered. 

CONCLUSIONS 

Accumulation o f  ce r ta in  chemical compounds i n  melanin-containing t issues 

has been suggested t o  be an important factor  i n  the pathogenesis o f  chronic 

lesions i n  the skin, eye, inner ear and b ra in  stem. The pigment melanin i s  

very stable i n  the body, except f o r  the epidermal melanin. Therefore a long 

term retent ion,  even f o r  years, o f  compounds wi th  high melanin a f f i n i t y ,  may 
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be seen i n  melanin conta in ing  t issues. The r i s k  f o r  development o f  les ions  may 

be due t o  the  degree and nature o f  the melanin binding, the  d i s t r i b u t i o n  and 

t o x i c i t y  o f  the  d i f f e r e n t  compounds, and the  s e n s i t i v i t y  o f  the d i f f e r e n t  mela- 

n in conta in ing  t i ssues .  
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