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Pathophysiological alterations of intrinsic properties and neural activity in the mi
dbrain dopaminergic neurons mediated by neurotrophic factors
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Neuregulin (NRG) and epidermal growth factor (EGF) have nerurotrophic activities o
n the midbrain dopaminergic neurons. These factors are implicated with the etiology of neuropsychiatric di
seases, such as schizophrenia. NRG/EGF administered rodents during neonatal period exhibit behavioral abno
rmalities related with schizophrenia. Therefore, these animals are useful models to analyze the neuronal m
echanisms underlying the pathophysiology. Slice patch-clamp analyzes of the dopaminergic neurons reveal th
at NRG or EGF attenuated synaptic inhibition or spike after-hyperpolarization mediated by a certain potass
ium current, respectively, both of which potentially enhance neural activity. In support of this, in vivo
burst firing activity was enhanced under anesthetic condition in NRG or EGF administered animals. Thus, p
athophysiological alterations of neuronal properties might participate in abnormal dopaminergic transmissi
on and behavioral traits in the animal models for schizophrenia.
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2 in vivo

Abnormal firing activities of the
midbrain dopaminergic neurons in the mice
treated with EGF and neuregulin-1 as
neonate.
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Abnormal ventral tegmental area - medial
prefrontal cortex dopaminergic pathway of
the schizophrenia animal model
established by epidermal growth factor
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Electrophysiological properties of
adult midbrain dopaminergic neurons of the
mice treated with neuregulin-1 as

neonates.)
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