Oxytocin single neuron dynamics. From a complete
mathematical model to biological predictions.
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Here we show a mathematical model that mimics the spiking and
secretory behavior of oxytocin neurons.
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The interspike interval distribution shows how often two
consecutive spikes have a particular distance between
them. These histograms are constructed from the activity
shown in the panel below, showing that the model closely
matches the precise statistical features of oxytocin

neurons. i
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experimental data (from Bicknell 1988) . able to match that behavior as well.

Oxytocin neurons are strongly excited when the gut
peptide cholecystokinin (CCK) is injected i.v., and a typical
response from a rat oxytocin cell is shown above in red.
With a model cell that has a HAP and an AHP (in blue) it is
possible to match this response very closely. In this

simulation, CCK increases the EPSP rate, making the net Plasma Concentration for different FR and CCK at 2000s
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Average oxytocin plasma of 23 rat exposed to CCK. Measurements

were taken at the baseline and 300 s, 600 s and 70 minutes after
CCK. Trend lines are approximate.

The model reproduces how plasma oxytocin concentrations
change after injection of CCK.
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In vivo, oxytocin neurons typically fire at a baseline of 1 spike/s. At that rate, when CCK
is injected, the plasma concentration is three times bigger after 300 s and two times
after 600 s. Under those restrictions, a FR = 1 spike/s and the presence of the AHP, we
can obtain the same results with our model multiplying by 10.000 the modelled spike
and secretion activity of a single oxytocin neuron. The advantage is that we do not
need to look into the cell membrane potential looking for its FR because we now can
obtain that information from computational parameter values.
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