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The application of modern techniques to the study of melanin pig-
mentation has led to significant advances over the past decade. 
Electron microscopy has revealed in melanocytes the presence of 
specialized cytoplasmic organelles which cannot be seen by light 
microscopy, and separation of these organelles by ultra-centrifugation 
has permitted their biochemical analysis. As a result of these studies 
the various stages in the biosynthesis of melanin and the morpho-
genesis of the melanin granule are now well understood. In addition, 
electron microscopy has provided satisfactory criteria for the certain 
identification of inactive melanocytes, and for distinguishing between 
them and other cell types which present an identical appearance under 
the light microscope. There is available, therefore, a body of funda-
mental knowledge which provides a basis for investigating and 
analysing particular disorders of melanin pigmentation. As examples, 
a number of conditions characterized by patchy depigmentation, or 
hypopigmentation are considered. 

Freckling is a condition in which sharply localized, but apparently 
randomly distributed, areas of heavy pigmentation are found within 
otherwise hypopigmented skin. The condition is acquired, becoming 
manifest about the age of 3 or 4 , and appears to be definitely as-
sociated with exposure to sunlight. Light microscopy has shown that 
in a freckle there are significantly fewer, but more highly active, 
melanocytes per unit area than in adjacent paler skin. Electron 
microscopy further reveals that melanosomes (melanin granules) 
produced by melanocytes of the two areas differ in size, shape, internal 
structure and degree of melanization. Any attempt to explain the 
phenomenon of freckling, and in particular the role of u.v. radiation in 
its causation, must take account of these qualitative differences. No 
entirely satisfactory explanation can be advanced at present. 

Piebaldism (partial albinism) is a localized congenital hypomelanosis 
of skin and hair in man. It is inherited as an autosomal dominant trait, 
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and the presence of a white forelock is characteristic. Light microscopy 
has failed to reveal any difference between the melanocytes in this 
condition and in oculo-cutaneous (total) albinism. Electron micro-
scopy, however, reveals a significant difference. In oculo-cutaneous 
albinism the melanocytes differ from the normal only in that the 
premelanosomes (precursor melanin granules) fail to become mel-
anized, due, it is thought, to a genetically determined failure on the 
part of the cells to synthesize normal amounts of tyrosinase. In 
piebaldism, they are more profoundly affected. In addition to non-
melanized premelanosomes, pre-melanosomes and melanosomes 
(partially melanized) of frankly abnormal morphology are found in 
the cytoplasm of cells in hypopigmented areas of the general body 
surface, whilst in the white forelock region, the melanocytes appear to 
be replaced by Langerhans cells, a situation identical with that found 
in vitiligo. 

White-spotting in rodents is superficially akin to human piebaldism, 
but is thought by the majority of light microscopists to be due to a 
complete absence of melanocytes of any type from the white skin 
areas. Electron microscopy, however, shows that as in vitiligo and in 
the white forelock in human piebaldism, Langerhans cells are present 
in the basal layer of the epidermis. This identical finding in three 
conditions characterized by absence of melanin pigment strongly 
reinforces the view that the Langerhans cell is related to the melano-
cyte, and suggests that it may in fact represent an immature, or in a 
sense an arrested phase of the latter. This is a possibility which should 
certainly be borne in mind when the question arises as to how the 
genes which influence melanin pigmentation produce their effects. 


