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Vitamin D: Hopes, Dreams, & the Lessons of History
Last week, the American Academy of Pediatrics doubled the recommended daily intake of vitamin D for children from 200IU to 400IU.  They are probably right based on the view through a microscope, and all we know about the importance of this nutrient.  But the view through any given window to the world around us, and a historical perspective, suggest there may be more to this story.

We seem to need a micronutrient du jour on which to pin our hopes for disease prevention, vitality, and perennial youth.  A half century ago with the encouragement of Nobel laureate-twice-over, Linus Pauling, we fell in love with vitamin C.  We are still waiting for proof it prevents the common cold, let alone cancer.


Our hopes and dreams shifted to beta carotene, and our hopes and dreams were dashed by large clinical trials.  Vitamin E has fared similarly.  And lycopene.  And folate for the prevention of heart disease.


But not folate for the prevention of a congenital anomaly called neural tube defect.  Just as the recommended vitamin D dose for children has now been doubled from 200 to 400 units, the recommended dose of folate doubled from 200 to 400 units over recent years as well.  The evidence is now decisive that this higher dose reduces neural tube defect, and grain products such as flour have been fortified with folate to ensure most women of child-bearing age are getting a protective dose without depending on the vagaries of individual dietary choice or supplement use.


So the history of nutrient supplements for disease prevention serves up some precautionary tales as our hopes and expectations for vitamin D escalate, but it serves up the possibility of hope fulfilled as well.  What, then, of the history of vitamin D itself?

This is in some ways a tale of almost unprecedented drama, and particularly at a time when a race to the White House has put race in the spotlight as seldom seen in recent years.  For it is almost certainly to vitamin D metabolism that we owe the variation in skin pigment that for some inscrutable reason causes such a fuss.

Once upon a time, we were all black.  Dark skin is, quite simply, the native state of Homo sapiens, whose origins were near the equator.  Dark skin, conferred by a concentration of the skin pigment melanin, lends some protection against the harshness of solar radiation.

But it also reduces the efficiency with which skin exposed to sunlight produces vitamin D.   Unlike any other essential nutrient, vitamin D comes from sunlight as well as food.  With enough sun exposure, humans can have healthy vitamin D levels without ingesting any.  How much sun exposure is enough?  That depends on our skin.


For our ancestors living in equatorial Africa, sun exposure was prolonged and intense.  Consequently, ample vitamin D was produced even by skin relatively inefficient at doing the job.  So dark skin offered more advantage than disadvantage, thus were we all pigmented.


As our wander-lustful forebears headed north, however, their sun exposure declined.  Less vitamin D subjected them to a variety of potential ills, most notably poor bone development.  Any individual in such circumstances who happened, by chance mutation, to develop skin more efficient at vitamin D production would enjoy enhanced bone development, and greater stature and strength.  It’s not hard to imagine that such a person would fare well in any competition for a desirable mate, and in the struggle to raise robust children.  And so the mutated genes would be passed along, and propagate.


This, it seems, is just what happened according to scientists at Penn State University who reported the discovery of the genetic mutation responsible for skin pallor in the journal Science in late 2005.  Modern variation in skin pigment is the expected propagation of this theme: the darkest skinned peoples live under intense sunlight at the equator, the fairest skinned peoples hale from northern climes such as Scandinavia, or from under frequent overcast as in the British isles.

Breast milk provides vitamin D, so the long view of history suggests just how we and this nutrient are supposed to interact: breast milk as the source for the first year of life, sunlight as the principal source thereafter.  We don’t have a reliable estimate of our Stone-Age consumption of vitamin D from food sources, but it was likely low, as such sources are limited by and large to fatty fish and mushrooms, with eggs representing a lesser source.

We likely took vitamin D somewhat for granted until we and sunlight started to part company with the advent of the Industrial Revolution, and the move from farms to factories.  Between the 18th and early 20th centuries, a stunting condition of malformed bone known as rickets emerged as an enormous public health problem among children working indoors.  The toll was not reduced until the 1930s when the Nobel prize-winning work that established the identity of vitamin D was turned to practical benefit: dairy products were routinely fortified, and the need for sunlight was sidestepped.  Rickets all but disappeared.

We now have knew knowledge of the many influences of vitamin D, that go beyond bone formation to bone maintenance, immune system function, and defense against cancer, colon cancer in particular.  What may have been an adequate dose is not necessarily an optimal dose.


We may also have the new-age equivalent of the Industrial Revolution, part 2, with the modern proliferation of electronics.  As children were once pulled from farm to factory for work, they are now drawn from ball field to video game for play.  Perhaps we are once again witnessing a relative deficiency of sunlight, and outdoor recreation, in the lives of our children. Perhaps some of what appears to be the benefit of higher levels of vitamin D in children is actually the benefit of playing outside?  That cannot be found in any pill bottle, or carton of milk.
We don't have long-term randomized trials of children given differing levels of vitamin D and followed to determine their variable fate; the conclusion that more is better is inferred from less robust sources of evidence.
But history makes a compelling case for the singular importance of vitamin D.  For now, we may reasonably trust in the guidance of the American Academy of Pediatrics- but the precautionary tales of history suggest we should carefully verify the hoped-for benefits of supplementation as we proceed.  In the interim, we may be at least as confident in probable benefits if we can induce our children to spend a bit less time in front of TV and computer screens, and a bit more time running around outdoors.
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