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Summary. This paper is a review about the ultra- 
structural data dealing with the origin of the melanin 
granules in retina1 pigment epithelial cells, in melano- 
cytes, in the ink gland of cuttle fish, in Kupffer cells of 
the liver, in neurona1 tissues, in cultured pigment cells. 
The role and structure of lysosomes in melanogenesis 
are discussed in a separate chapter. The early steps of 
melanogenesis are ultrastructurally very heterogeneous, 
even in the same cell  types. With respect to this 
heterogeneity and the considerably different views on 
melanosome origin in the literature, the author 
hypothesizes that pigment cells may use protein matrices 
originated from different cellular pathways. 

1) They may either produce a specific protein matrix 
and be converted into melanin in the classical way, or 2) 
altematively, a matrix resulting from lysosomal protein 
degradation or endocytotic pathways may be used and 
converted into melanin, as found in fibroblasts 
transfected with the tyrosinase gen or in Kupffer cells. 

The very heterogeneous ultrastructure of the 
polymerizing melanin may be influenced by the amount 
and sterical availability of tyrosine residues in the 
protein moieties and the activity of tyrosinase. 
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lntroduction 

Whereas it is generally accepted that the key enzyme 
for mammalian melanogenesis is tyrosinase (Lemer et 
al., 1950; Korner and Pawelek, 1982; Hearing and 
Tsukamoto, 1991), the role and the origin of the matrix 
component of melanogenesis, the premelanosome, has 
rernained obscure. However, it seems that pigment 
abnormalities may also result from the melanosomal 
matrix (Jimbow et al., 1982; Yanai and Takeuchi, 1987). 
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This even seems to be the case in the tyrosinase deficient 
albino mouse (Granholm et al., 1990). 

There are two types of melanin in humans and the 
animal kingdom: eumelanin; and pheomelanin (for 
review see Robins, 1991; Hearing and King, 1993; 
Prota, 1992). Eumelanin is the black-brown compound 
found in the skin, hair and al1 the other melanocyte- 
bearing tissues. Pheomelanin is the yellow to reddish- 
brown pigment that has been identified in mammalian 
hair (including human red hair) and the feathers of 
chicken. Pheomelanin and eumelanin differ in certain 
chemical and physical properties; for  example, 
pheomelanins contain sulphur from the incorporation of 
cyteinyldopa and are soluble in dilute alkali. 

The melanosome concept was developed by Seiji et 
al. (1961) by isolation of the subcellular fractions of the 
melanocyte by sucrose gradient ultracentrifugation 
combined with histochemical and electron microscopic 
analysis. 

The nomenclature describing the events leading to 
the formation of brown (eumelanin) melanin granules in 
humans was also introduced by Seiji et al. (1963). The 
structural and chemical metamorphoses which take place 
in the melanin granule during melanization were 
described as follows. 

1. At first  stage, in which polypeptides are 
synthesized and condensed into the secondary and 
tertiary structures of the protein molecules-subunits 
containing tyrosinase molecule should be formed. In 
contrast to this original concept it is now clear that 
tyrosinase is not incorporated into the first  stage 
organelles but later transported into premelanosomes by 
Golgi-derived coated vesicles (Maul, 1969). 

2. An intermediate stage, in which the subunits are 
arranged in structural form, is called the premelanosome. 
The subunits are aligned in an ordered pattern, but 
melanin synthesis does not begin (Figs. 1,2). 

3. In a third stage, melanin biosynthesis begins and 
melanin accumulates inside the organelle. During this 
stage the granule contains tyrosinase activity and is 
called a melanosome (Fig. 3). 

4. The final product, in which melanization is 




































