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Background: Obesity is co-morbid with major neurological diseases, such as depression, anxiety, and 
ADHD. However, the neural circuit and key signaling pathways underlying the reciprocal control of 
feeding and mental states is unclear.  

  

Materials/Methods: All animal care and experimental procedures were approved by the Institutional 
Animal Care and Use Committees at Baylor College of Medicine. Stereotaxic viral injections, 
optogenetics and chemogenetics, pharmacology, electrophysiology, fiber photometry and rodent anxiety 
and depression behavior tests were performed. 

  

Results: Rapid inactivation of their GABA biosynthesis induces anxiety and depression-like behavior 
Photostimulation of the AgRPARC-BNST circuit significantly enhances the anxiety and depression level, 
whereas chemogenetic activation of the MC4RdBNST neurons leads to opposite responses Mental 
dysfunctions caused by ablation of the AgRPdBNST neurons are completely restored by chemogenetic 
silencing the MC4RdBNST neurons Suppression of the 5-HT3R signaling in the dBNST or inactivation of 
the 5-HTDRN-dBNST pathway abolishes the anxiety and depression-like behavior in the AgRPARC-
dBNST ablation model Deletion of Gabra5 within the MC4RdBNST neurons causes severe anxiety and 
depression, which is completely rescued by genetic suppression of the 5HT3R receptor Inactivation of 
MC4R neurons or overexpression of GABAA α5 receptor in dBNST rescues anxiety-like behavior and 
depression-like behavior induced by HFD Genetic disruption of Htr3a or overexpression of Gabra5 in 
MC4RdBNST neurons causes late-onset decrease of body weight by switching food preference toward 
low-calorie diets 

  

Conclusions: In summary, our findings reveal a new neural circuit that exerts a reciprocal control of 
body weight and mental states by converging GABAergic signaling from AgRP neurons and serotonergic 
signaling from the DRN onto a subset of MC4R-expressing dBNST neurons.  

 


