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Obesity is an increasing health problem in the modern
world. Feeding behavior is mostly controlled by homeo-
static and hedonic systems. It was already demonstrated in
the hypothalamus that diet-induced obesity can change
the spontaneous activity of cells involved in homeostatic
regulation. It is, however, unclear if the hedonic regulation
is also affected by diet-induced obersity. The midbrain
dopaminergic (DA) neurons are a key component of the
hedonic system. Usually, dopaminergic neurons in brain
slice preparations show a highly regular pacemaker-like
activity pattern. However it was found in [1], that in mice
fed on high fat diet (HFD) a significantly increased propor-
tion of DA neurons fired irregularly as compared to the
ones in mice that ware fed on normal diet (NCD). A
mathematical model of midbrain dopaminergic neuron
(DA) has been developed to better understand the
mechanisms underlying the different types of firing pat-
terns that these cells exhibit in vitro. The dopaminergic
neuron was modeled using a single compartment which
includes voltage and Ca2+-dependent currents described
by Hodgkin-Huxley kinetics. The model used in this study
is based on an existing DA neuron model [2,3] and some
parameters were determined using new voltage-clamp
data from HFD and NCD mouse brain slices.
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