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The pigment melanin has been found to accumulate several foreign com-
pounds, and to keep them bound for very long periods (22,25,26,34,35). Ionic
binding seems to be of great importance for the interaction as melanin con-
tains a number of functional groups such as carboxyls, o-hydroguinones and o-
semiquinones, thereby acting as a cation-exchange polymer, but other binding
mechanisms may also be involved (13,22,23). This unique property of melanin
has been suggested to be involved in the pathogenesis of chronic lesions in
melanin containing tissues (25,34).

It was earlier known (34-35) that phenothiazines were accumulated in the
pigmented uveal tract of the eye - thus causing chorioretinopathy. Also cer-
tain drug-induced pigmentations of the skin and inner ear lesions have been
related to melanin binding {12,15). Melanin affinity may be a toxicological
mechanism that also involves the brain stem. Autoradiographic in vitro inves-
tigations using specimens from human brains have shown accumulation of isctope
labelled chlorpromazine in the melanin containing nerve cells in substantia
nigra and locus coeruleus (24). The melanin affinity of neuroleptic drugs has
also been demonstrated by use of pigment preparations from beef eyes and
synthetic dopamine melanin, which has been reported to be structurally similar
to the melanin present in the pigmented cells in the human substantia nigra
(10,28). Due to their high melanin affinity these drugs most likely accumulate
in the pigmented neurons, which may be the cause of degeneration and depigmen-
tation of these cells (7,14,36). Manganese, which is known to cause parkin-
sonism in man (33) and degeneration of pigmented neurons in substantia nigra
in monkeys (16), has also shown high affinity for melanin (4,8,29). The neuro-
toxic compound 1l-methyl-4-phenyl-l,2,3,6-tetrahydropyridine (MPTP) has been
found to produce parkinsonian-like symptoms, similar to those seen in idiopa-
thic Parkinson’s disease, through the destruction of nigrostriatal neurons in
primates, including man (5,11,20, 21). Interestingly, primates have shown much
higher sensitivity to MPTP than smaller laboratary animals such as guinea

283



pigs, rats (6) and mice (17,18). Primates have melanin containing nerve cells
in the substantia nigra whereas rodents lack melanin in the catecholaminergi;
neurons of the brain (3,32). It has been shown that MPTP and two of its main
metabolites have melanin affinity in vitro (9,30,31); whole body autoradio-
graphy (37,38) of 3H-MPTP in mice showed accumulation and retention in
melanin containing tissues such as the eyes (31) (Fig. 1).

Hair follicles

.
-
-
-
.
.
.
.
.
-
-

Uveal tract Harder’s gland

Fig.l. Detail of an autoradiogram of a pigmented mouse 1 hour after an intra-
venous injection of 3H—l;‘IPTP. There is high accumulation in the uveal
tract, eye-lids, Harder s gland and hair follicles.

Barbeau et al (1,2) have recently demonstrated that amphibians (frogs
and salamanders) may be as sensitive as monkeys to the effects of MPTP and
related substances on the central nervous system. Amphibians do have neuro-
melanin in certain neurons in the efferent regions of the brain (19), and by
means of whole body autoradiography of 2H-MPTP in frogs a high accumulation
and retention was seen in the melanin bearing neurons (27) (Fig. 2).
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Fig. 2. Detail of an autoradiogram of a frog (Rana temporaria) 4 haurs after
an intraperitoneal injection of 3H-MPTP. Accumulation is seen in

neuromelanin containing neurons and in other melanin bearing tissues
such as in skin and meninges.

The MPTP-induced destruction of the pigmented cell bodies in the neurons
of the substantia nigra which has been observed in man and monkeys may be due
to the affinity of MPTP and its metabolites for melanin, causing high concen-
trations of these compounds in the neuromelanin-bearing neurons. This mecha-
nism may be involved also in other forms of chemically induced parkinsonism

and possibly also in idiopathic Parkinson’s disease, although the offending
agent remains to be discovered.

CONCLUSIONS
Accumulation of certain chemical compounds in melanin-containing tissues
has been suggested to be an important factor in the pathogenesis of chronic
lesions in the skin, eye, inner ear and brain stem. The pigment melanin is
very stable in the body, except for the epidermal melanin. Therefore a long

term retention, even for years, of compounds with high melanin affinity, may
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be seen in melanin containing tissues. The risk for development of lesions may
be due to the degree and nature of the melanin binding, the distribution and
toxicity of the different compounds, and the sensitivity of the different mela-

nin containing tissues.
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