
 

Will our future brains be smaller?
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The speed at which we react to threatening situations can have life or
death implications. In the more primitive past, it could have meant
escaping a wild animal; today it might mean swerving to avoid a head-on
car crash.

It has been thought for some years that mammals have two decision-
making systems in their brains which operate at different speeds to cope
with different situations. New research from the University of Bristol
supports this theory and has shown that the evolutionary pressures
arising from the older, faster, but less accurate, part of the brain may
have shaped the more recent development of the slower-acting but more
precise cortex, found in humans and higher animals. The research is
published today in Proceedings of the Royal Society B.
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Pete Trimmer, lead author on the study, explained: "If we compare the
brain of a human with that of a reptile, we find they are very similar
except that mammals have a large 'outer cortex' around the outside of the
existing 'sub-cortical' brain, that is common to other vertebrates.

"The fact that lizards make decisions indicates that the sub-cortical brain
in humans is also likely to be used in decision-making. However, fMRI
scans now reveal that parts of the outer cortex (which developed more
recently in our evolutionary past) are also used when making decisions."

Why does the brain need these two decision-making areas? What benefit
does the new cortex bring? After all, extra brain means extra weight and
energy required to carry it around. Furthermore, is the older sub-cortical
system now largely redundant? If so, could we expect it to atrophy in
future humans so our brains become smaller?

To address these questions, Trimmer built theoretical models
representing the two systems in which the sub-cortical system was
assumed to act very quickly but inaccurately, whereas the cortex allowed
information to be gathered before making an informed decision, and was
therefore slower.

The results of their modelling showed that when the threat level is high,
such as the risk of being attacked by a dangerous animal, it is very useful
to have the fast-acting, if inaccurate, system. But when dealing with
situations which don't occur very often, or complex scenarios with many
conflicting cues such as social situations, the cortical system is of more
use than the sub-cortical system.

Trimmer commented: "As life became more complex, the benefit of
gathering information before making a decision put an evolutionary
pressure on the early brain. This may have led to the rapid development
of the cortex in mammals. So if humans continue to live in a world of
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dangers such as wild animals or fast-moving cars, there will still be an
evolutionary benefit to maintaining the sub-cortical system, and it is
unlikely to atrophy in future humans."

Source: University of Bristol
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