46 B CHAPTER TWO

Box A
THE REMARKABLE GIANT NERVE CELLS OF SQUID

Many of the initial insights into how ion
concentration gradients and changes in
membrane permeability produce electri-
cal signals came from experiments per-
formed on the extraordinarily large
nerve cells of the squid. The axons of
these nerve cells can be up to 1 mm in
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diameter—100 to 1000 times larger than
mammalian axons. Squid axons are
large enough to allow experiments that
would be impossible on most other
nerve cells. For example, it is not diffi-
cult to insert simple wire electrodes
inside these giant axons and make reli-
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able electrical measurements. The rela-
tive ease of this approach yielded the
first intracellular recordings of action
potentials from nerve cells and, as will
be discussed in the next chapter, the first
experimental measurements of the ionic
currents that produce action potentials.
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(A) Diagram of a squid, showing the location of its giant nerve cells.
Different colors indicate the neuronal components of the escape cir-
cuitry. The first- and second-level neurons originate in the brain, while
the third-level neurons are in the stellate ganglion and innervate mus-
cle cells of the mantle. (B) Giant synapses within the stellate ganglion.

The second-level neuron forms a series of fingerlike processes, each of
which makes an extraordinarily large synapse with a single third-level
neuron. (C) Structure of a giant axon of a third-level neuron lying
within its nerve. The difference in the diameters of a squid giant axon
and a mammalian axon are shown below.
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