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Notes on Human Brain Evolution from
an Anthropological Perspective

Eishi HIRASAKI

This article summarizes recently published findings on the evolution of the human
brain. In particular, it focuses on the differences between human and ape brains, and
when and how these differences emerged; some current views on these issues are
introduced. The evolution of the human brain has been investigated by comparing it with
the brains of various apes. Such studies have revealed that although there are no brain
parts or structures that are unique to humans, the organization of the brain in humans
and great apes differs. In other words, what occurred in the course of human evolution
was “reorganization”.

This reorganization took place in both the cerebral cortex and in subcortical parts of
the brain. For example, in the cerebral cortex, Aféa of the human brain, the area
related to higher cognitive functions, has a greater volume than that of chimpanzees.
Another notable finding is that the amount of white matter increased greatly in humans,
suggesting the importance of the reorganization in fiber connections. Reorganization in the
cytoarchitecture of area Tpt, which is closely related to Wernicke’'s language area, has
been reported ; the columns in this area are much larger in humans than in apes. As for
subcortical structures, the thalamus and cerebellar system, for example, show unique
patterns in humans. In particular, the lateral portion of the human cerebellum is much
more developed than that of the chimpanzee, reflecting the evolution of humans’ unique
ability to perform voluntary activities. This area is also considered essential for high-level
cognitive activities, such as human language.

Debate continues as to how this reorganization proceeded. One hypothesis is that
regulatory genes played crucial roles. These genes control the functions of other genes
and regulate the timing and duration of mitotic divisions. Consequently, some such genes
were responsible for the multiplication of the mini—column in the cortical area during
ontogenetic development. A mutation of such genes might have resulted in enlargement
of the cerebral cortex or the emergence of new cortical areas. Unraveling these regulatory
genes in future studies may lead to a better understanding of human brain evolution.

As the fossil record is inadequate, the timing of this reorganization in the course of
human evolution is not clear. Only limited information on the primary visual cortex is
available. The reduction of this area in hominids implies an increase in the parietal
association area. The brain of early hominids probably first underwent reorganization in
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the occipital lobe, followed by increases in the frontal and temporal association areas and
reorganization of the human language area, accompanied by evolution of the Iateral
cerebellum, and gradually evolved to the modern human brain. The current consensus is
that primitive human language existed at leB$f million years ago, although this is
outright speculation.

Postscript: This article is based on a recent discussion with Emeritus Professor S.
Matano of Osaka University, and consequently serves as an addendum to the book that
Professor Matano published [hIT].



