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The beauty and variety that we see in nature is greatly enhanced by the biological
pigments—molecules that provide color to the biological kingdom (Figure 1). Most
pigments absorb only a portion of the sun’s light, reflecting some wavelengths back to
our eyes. The reflected light accounts for the color we see, including all the colors of the
rainbow and their combinations, providing a continuum of rich and varied hues.

Figure 1. A rich variety of non-melanin pigments in the biological kingdom. Shown are a red rose,
a bluebird with an orange breast, a yellow butterfly, and a green snake. Red, orange, yellow,
green, and blue are some of the colors of a rainbow.

The melanins. But compared to the vast array of colors in other species, we mammals
are rather limited because we use melanins for our pigmentation, resulting in only a few
colors—black, brown, red and yellow or gold (1). So we are not as dazzling as flowering
plants and other creatures that use both melanin and non-melanin pigments. While
melanins may not be as colorful as other pigments, they play many roles in biology
including camouflage, species and gender recognition, heat exchange, and protection
from ultraviolet light. The more melanin one has in one’s skin, the less sun damage the
skin incurs--such as wrinkling, actinic keratosis, basal and squamous cell carcinoma,
and melanoma. In mammals there are more than 150 genes that control all aspects of
melanocyte biology. This large number of genes underlines the many evolutionary
advantages of melanins to our well-being. There are two general categories of melanins:
eumelanins that produce brown and black hues, and pheomelanins that produce yellow
and red hues due to their high sulfur content. Figure 2 shows examples of these colors
in a giraffe (brown/black, eumelanin), a lion (yellow/gold, pheomelanin), a young man
(brown/black, eumelanin) and a young woman with her daughter (red, pheomelanin).
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Figure 2. Examples of eumelanins and pheomelanins in mammals. Pheomelanins are yellow-red
in color because they contain more sulfur than the brown-black eumelanins. The photographs are
courtesy of Scott Holloway and John Pawelek.

Evolution of melanin pigmentation in humans. DNA analyses of modern humans (2)
combined with fossil evidence (3-4) suggest that our human species, Homo sapiens,
arose in Africa some 100,000 to 200,000 years ago, in the region of Ethiopia. These
early humans most surely had darkly pigmented skin that protected them from the
equatorial sun. With some variations, as humans migrated out of Africa, those who
remained close to the equator retained the dark pigmentation, while those who moved
further away, where the sunlight was not as strong, acquired lighter skin (5-7). From
several lines of evidence, these changes in skin color evolved through processes of
natural selection, although the selective mechanisms are multifaceted and not yet fully
understood (5-8).
Melanin pigmentation and social discrimination. While there are many beneficial
roles for melanin, unfortunately sometimes the amount and distribution of skin melanin
can cause people to be perceived as “different” from the rest of society, bringing forth
negative discrimination against the individual. In societies throughout the world, people
with skin that is darker than the norm of the community are more frequently at the lower
portion of the socio-economic scale than lighter-skinned people. This social stratification
correlates with increased health risks in darker-skinned people (9). A most distressing
example is seen in the genetic disorder, albinism. Albinism is caused by inherited
genetic mutations that disable one or more of the enzymes necessary for melanin
formation (Figure 3). People with albinism are discriminated against in many societies,
including sub-Saharan Africa where the prevalence is 1 in a 1000 in some tribes (10).
Additionally, disorders of melanin pigmentation that are characterized by uneven
pigmentation can also present problems. For example patchy areas of skin with
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excessive pigmentation in a condition known as melasma, or areas lacking pigmentation
in a condition known as vitiligo, while not severe medical problems in themselves can
nonetheless cause great anxiety, stress and clinical depression (11).

Figure 3. Albinism in an African child. The total loss of pigment in the skin and hair reflects a
biological impairment in the ability to produce melanin. This results in extreme sensitivity to UV
radiation and a markedly increased risk of developing cutaneous squamous cell carcinomas. The
photograph is courtesy of Dr. Sidney Klaus.

Thus while melanins serve numerous beneficial functions throughout the biological
kingdom, misconceptions associated with skin melanin content have negative impacts
on people from all cultures. It is therefore of great importance that the scientific basis of
melanin pigmentation becomes better understood throughout the world. The Pan
American Society for Pigment Cell Research, and our sister societies in Europe, Japan,
and Asia, are dedicated to this goal.
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