UV Light and Reproductive Success  (Source VTT, S.E.T.I. Institute)

Researchers Nina Jablonski and George Chaplin found a correlation between ultraviolet intensity and skin reflectance. The following correlations between pigmentation and UV intensity are noted:
· Mean Annual UV Intensity is greatest at the equator and decreases as latitude increases. (Greatest amount of direct sunshine is at the equator, the least at the poles.)
· Skin Reflectance Rating of Indigenous People is least at the equator and decreases as latitude increases. (The darkest skinned indigenous people live near the equator, the lightest skinned indigenous people live near 60 degrees North.)
· Therefore, as UV intensity increases, so does pigmentation of indigenous people. Alternately, as UV intensity decreases, so does pigmentation of indigenous people.
· There are people with medium levels of pigmentation in an area North of 60 degrees north (Greenland) – an exception to the correlation.
They knew more evidence was needed to show a cause and effect relationship. They asked the questions: What would be the reproductive advantage of having more darkly pigmented skin where UV intensity is higher? What would be the reproductive advantage of having more lightly pigmented skin where UV intensity is lower? Jablonski and Chaplin collected more evidence (facts) from other scientists’ work to answer these questions. When they assembled  the evidence they discovered some answers.

Selective Advantage of Darkly Pigmented Skin

The body changes the folic acid from foods into folate.

(AND)

The body uses folate to make DNA.

(AND)

Pregnant women who do not have enough folate miscarry or have

babies with brain and spinal cord defects.

(AND)

Folate is essential in the production of sperm.

(BUT)

Folate is photosensitive. Sunlight, or UV radiation, will break it down.

(HOWEVER)

The skin pigment melanin filters out UV light.

(AND)

Melanin absorbs toxic substances produced by light acting on body

substances.

(AND)

Lack of folate in Africans and African Americans is uncommon.

(HOWEVER)

UV radiation changes a substance in the skin into Vitamin D.

(AND)

Deeply pigmented skin must be exposed to the sun five times longer

than lightly pigmented skin to make Vitamin D.

(AND)

Vitamin D is abundant in fish, seals, and whales.

(AND)

Vitamin D is required for the normal growth, development, and health

of the skeleton.

The advantage of having a darkly pigmented skin in areas where average annual UV intensity is high is that the melanin protects against folate destruction. Women must have enough folate for healthy babies and men must have enough folate to produce sperm. The exposure to high UV intensity allows darkly pigmented skin to produce Vitamin D, required for normal growth and skeletal health. When the diet is rich in Vitamin D, such as fish, seals, and whales, having darkly pigmented skin in areas where average annual UV intensity is low is not a disadvantage.

Selective Advantage of Lightly Pigmented Skin

Vitamin D is required for the normal growth, development, and health

of  the skeleton.

(AND)

Pregnant and nursing women need extra

vitamin  D.

(AND)

UV radiation changes a substance in the skin into Vitamin D.

(AND)

The body changes the folic acid from foods into folate.

(AND)

The body uses folate to make DNA.

(AND)

Pregnant women who do not have enough folate miscarry or have

babies with brain and spinal cord defects.

(AND)

Folate is essential in the production of sperm.

(BUT)

Folate is photosensitive. Sunlight, or UV radiation, will break it down.

(HOWEVER)

The skin pigment melanin filters out UV light.

(BUT)

Above 40 degrees north latitude there is not enough UV for skin cells

to make vitamin D during the winter months.

The advantage of having a lightly pigmented skin in areas where average annual UV intensity is low is that Vitamin D is produced more readily. Without sufficient Vitamin D, the skeleton will not develop normally in the womb or during childhood, nor will it remain healthy. In areas where there is not enough UV for the skin cells to generate Vitamin D, the diet must make up for the insufficiency. Sufficient melanin is present to prevent folate from being destroyed due to low UV intensity. Folate is essential for reproduction.
