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The Nobel Prize in Physiology or Medicine 2014

John O’Keefe

John O’Keefe discovered, in 1971, that certain nerve cells
in the brain were activated when a rat assumed a particular
place in the environment. Other nerve cells were activated at
other places. He proposed that these “place cells” build up
an inner map of the environment. Place cells are located in a
part of the brain called the hippocampus.

Fig. 1
May-Britt Moser and *? SaVll N
Edvard |. Moser TN
‘ { p \
LN
. I \ \ | ‘
q, O . < ’#
May-Britt och Edvard I. Moser discovered in 2005 that other nerve cells in ~— . AT
a nearby part of the brain, the entorhinal cortex, were activated when the rat N
passed certain locations. Together, these locations formed a hexagonal grid, " ' L > .&-‘ ) 2
each “grid cell” reacting in a unique spatial pattern. Collectively, these grid cells > = ) ’

form a coordinate system that allows for spatial navigation. Fig. 2

Grid cells, together with other cells in the entorhinal cortex that recognize the
direction of the head of the animal and the border of the room, form networks with
the place cells in the hippocampus. This circuitry constitutes a comprehensive
positioning system, an inner GPS, in the brain. The positioning system in the
human brain appears to have similar components as those of the rat brain.
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| saw the lion just in the act of springing upon me. He caught my
shoulder as he sprang and we both came to the ground below
together. He shook me as a terrier does a rat. The shock produced a
stupor similar to that which seems to be felt by a mouse after the
first shake by a cat. It caused a sort of dreaminess in which there
was no sense of pain or feeling of terror, though quite conscious of all
that was happening. The peculiar state is probably produced in all
animals killed by carnivora; and if so, is a merciful provision by our
benevolent Creator for lessening the pain of death.” (David
Livingston, 1872)
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The Substantia Nigra projects to the basal ganglia
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