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Abstract: The midbrain dopamine (DA) and serotonin (5-HT) neurons are believed to 
interact to regulate various motivated behaviors, including feeding, but these two systems 
are often studied separately. Here we found that DA neurons in the ventral tegmental area 
(VTA) regulate the activity of 5-HT neurons in the dorsal Raphe nucleus (DRN) in a 
bidirectional fashion, either a low strength-induced inhibition mediated by D2 dopamine 
receptor (DRD2), or a high strength-induced activation mediated by D1 dopamine receptor 
(DRD1). Strikingly, the DRD2 or DRD1-mediated DAVTAàDRN neurotransmission results 
in overeating or anorexia in mice, respectively. Further, in the activity-based anorexia, a
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mouse model mimicking some clinical features of human anorexia nervosa (AN), we
observed a DRD2àDRD1 shift of DA neurotransmission on 5-HTDRN neurons, which causes
a constant activation of these neurons and contributes to AN-like behaviors. Finally, we
found that systemic administration of a DRD1 antagonist can prevent anorexia and weight
loss. Our results revealed an interesting strength-dependent role of a midbrain circuit in
feeding control, which may underlie the pathophysiology of human anorexia nervosa and
represent a rational target for treatment.


