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Catecholaminergic Neuromodulation 
by Vagus Nerve Stimulation

Abstract 

Research in the Thorn Lab aims to understand the neurobiological 
mechanisms that underlie motor cortical plasticity and motor learning, 
in healthy subjects and in disease states. Our work combines neural 
recording and stimulation techniques with rodent behavior to characterize 
learning related changes in neural signaling at multiple levels of 
investigation—from single neurons to behaving animal. Our current 
studies seek to elucidate the catecholaminergic mechanisms by which 
vagus nerve stimulation (VNS) drives reinforcement of motivated 
behaviors. By specifying the functional connectivity between the vagus 
nerve and central noradrenergic and dopaminergic circuits, we aim to 
gain novel insights that clarify the link between visceral control of feeding 
behaviors and reinforcement of complex motor skills and habits. Our 
studies have broad clinical relevance for the expanding use of VNS 
to treat diseases and disorders associated with catecholaminergic 
dysfunction, including depression, obesity, addiction, Parkinson’s disease, 
and stroke recovery.
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