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Michael A Crawford

Professor Michael A Crawford, Director of the Institute of Brain Chemistry and
Human Nutrition, Faculty of Science, Computing and Engineering at London
Metropolitan University is a leading authority on brain development and
evolution. His main current research interest is understanding the key
interaction between nutrition affecting membrane lipids and gene expression,
He has been recently appointed as The Danone Chair at the University ol Ghent
and Honorary Professor of the Albert Schweitzer University,

The Caroline Walker Trust

The Trust was set up in memory of the nutritionist and campaigner Caroline
Walker who died in 1988. The aim of the Trust is the improvement of public
health through good food, In addition to the Annual Lecture, the Trust is
involved in a variety of activities including the production of a range of expert
reports,

The Trust is very grateful to the Co-operative Group lor their support of the
annual lecture and the publication of this document.
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Introduction

What can nutrition tell us about how our species has evolved? Has the diet of

our ancestors had an impact on human evolution? If so, what are the
implications for promaoting public health?

The origins of life on earth

HO0 million years ago, the evolution of the brain and nervous system originated
in the marine environment in a rich supply of docosahexaenoic acid (DHA),
This essential fatly acid has been conserved since then for the structure and
tunction of neurological and visual membranes. It constitutes some 50% or
more of the fatty acid component of the photoreceptor membranes which
supports rthodopsin in which vitamin A sits as the photon sensitive system. The
origins of both vitamin A and DHA have their parenting in the photosynthesis
of plants. For 2.5 billion years or more, algal photosynthetic life dominated the
prote oceans of the planet. They converted sunlight into carbohydrates,
proteins, lipids and more. Some 600 million years ago, the oxygen tension had
risen above the Pasteur point and air breathing systems became
thermodynamically possible. An explosion of evolution took place and within a
shart period of geological time, all 32 phyla known today had appeared on the
planet. The trick used by the first primitive air breathing sysiems was to convert
sunlight not into carbohydrate and proteins but into electricity. This was
achieved by the combination of rhodopsin, vitamin A and DHA.

The importance of docosahexaenoic acid (DHA)

The brain and indeed the photo receptor, is a fat rich organ in which 60% of its
structural material is lipid, DHA is selectively taken up and concentrated in
synapses and photoreceptors. In all 42 mammalian species, which have been
studied, DHA is the major component of the latty acids in neural cell
membranes and photoreceptors. This high conservation implies DHA has a 600)
million year track record in neural and visual function. Interestingly, the
difTerence between species is not the chemistry but the extent 1o which the brain
is developed. This difference, combined with the animal experiments showing
deficiency of brain DHA induced cognitive and visual loss, led to the idea that
a rich source of DHA would have provided a selective advantage for cerebral
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expansion. The conservation of DHA is all the more remarkable because its
immediate precursor would, by force of the metabolic synthetic sequence, have
been more abundant. Tt has the same 22 carbon chain length but one less double
bond (C22:5w3). Yet despite it being easier to synthesise and less susceptible o
peroxidation it has not been found to replace DHA in the photoreceptor or
synapses of the fish, amphibia, reptiles or mammals so far studied.

The savannah view of human evolution

Originating from Raymond Dart early last century and adhered to this day, the
conventional view was that humans evolved on the hot, dry savannahs of Africa
where competition with the top camivores furnished the selective pressure to
evolve a lurge brain, Upright stance evalved out of the need to stand up right to
throw spears at animals. The success in killing large animals was a prerequisite
for the selection pressure necessary for cercbral expansion. According to
Richard Dawkins, hairlessness evolved because males preferred copulating
with the less hairy females. Elaine Morgan has commented extensively in her
books on the naivety of this approach and its inconsistency. Indeed, the macho
concept of human cerebral expansion has a remarkable Lamarkian feel. It has
little if any science hase to it

Criticism of the savannah hypothesis

I came to question this savannah view when working in East Africa. |
discovered to my cost, we were loosing water at the rate of 1.5 litres per hour
on the savannah. That suggested to me the savannah might be an inhospitable
habitat for a primate with a high requirement for water to keep cool, Dick
Taylor and others at that time were demonstrating that the physiology of
savannah species was devoted to extreme waler conservation. They allowed
their body temperatures to rise in the day and fall at night rather thun waste
precious water in evaporation o keep cool. They had lung and intestinal
adaptations to avoid water loss, Humans are inconsistent as they loose water by
the litre on the savannahs! Moreover, a most serious criticism against the
suvannah hypothesis arose from our discovery that the savannah food chain is
a very poor source of DHA. The large mammals accumulated docosapentaenoic
acid (w3) in their muscle and liver stores but relatively little DHA. The richest
source of DHA is the marine food chain.
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