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Computational modelling of neural networks
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Oxytocin cells in the hypothalamus fire short intense bursts of
action potentials during suckling; the inset shows a typical burst,
lasting about 2 seconds.

MODELLING THE REFLEX
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Exactly how these bursts are
generated has been a major problem
in neuroendocrinology since this
behaviour was first described, more
than 30 years ago. To resolve this,
we developed a computational model
that incorporates basic observations
of the physiology of oxytocin cells. In
the model, oxytocin released from
the dendrites of oxytocin cells acts

dendrites
Dendrites of supraoptic neurons form “bundles” at the base of the
supraoptic nucleus. The model represents each neurone as having an axon
that projects to the posterior pituitary and two dendrites (red) that form
bundles (yellow) with the dendrites of a few other neurons. The oxytocin
cell population (blue cells) is thus randomly interconnected (right).

on dendrites of adjacent cells to
excite them in a positive-feedback
manner. The interplay between the
neuronal properties and the topology
of the connections between cells
leads to the emergence of
synchronised bursts that are identical
to bursts observed in real cells.
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The model contains 1000 neurons, which display brief intermittent bursts
very like those of oxytocin cells during suckling. The figure shows the
bursts in just a few of these – each row shows the spike activity of a single
model cell (spikes are the vertical lines). Below these is the detailed model
representation of one of these bursts in a single cell.
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