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Electrical Properties of Neurons

A NERVE CELL INTEGRATES incoming signals by performing sim-
ple calculations. It adds and subtracts inputs from excitatory and
inhibitory synapses, and the results of these calculations are reflected
in the output that the cell transmits to other cells. For the pyramidal
cell in Fig. 1.1, there are many excitatory synapses onto spines (Fig.
1.1C), and the changes in membrane potential at these sy
are summed and communicated to other parts of the dendritic tree
and to the cell body and axon. If the changes in potential are large
enough and of the right polarity, the axon produces action poten-
tials, which are propagated sometimes for very long distances to
other parts of the nervous system.

The spread of signals throughout the dendritic tree allows inputs
in different parts of the cell to interact with one another. For pyrami-
dal cells in the hippocampus, the spread of excitation from one den-
drite to the next may have important implications for our behavior,
because these cells are thought to participate in some forms of learn-
ing. Learning in many cases is associative: that is, learning occurs
more easily if one event is paired with another. The summing of
synaptic inputs within the dendritic tree may be in part responsible
for this phenomenon (Chapter 14).

SYNAPsSes

Signal Spread

The principal mechanism of signal spread in the dendritic tree of a
neuron is called passive spread, electrotonic decay, or decremental
conduction. Tt is the spread of voltage (and current) that oceurs
purely as the result of the resistance and capacitance of the cell
membrane. The membrane of neurons, like the membrane of other
cells in the body, is composed mostly of phospholipid and protein,
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