
What is happening in 
the hypothalamus? 
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Krude et al., 1998 
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CRH – corticotropin releasing hormone 

ACTH – corticotropin; adrenocorticortrophic hormone 
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POMC functions in the stress response, pigmentation 
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POMC functions in stress response, pigmentation 

and food consumption  
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Yaswen et al., 1999 
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Raffan et al. 2016 Cell Metabolism 
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Zheng H et al. Am J Physiol Regul Integr Comp Physiol 

2002;282:R1773-R1781 

AgRP increases food intake 
 





Both AgRP and POMC are localized in the arcuate nucleus (AN) of the 

hypothalamus. 



Daily food intake after chronic 

administration of 1 nmol/day 

AgRP (83-132) for 7 days. 

+, AGRP ad libitum fed group 

▴, saline control group.  

○, AGRP pair-fed group 



Ollmann et al., 1997 



Arcuate nucleus of the hypothalamus 
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Luque et al. 2005 





Activation of AgRP neurons leads to binge 

eating 

Aponte et al., 2011 



AgRP neurocircuitry 

Betley  et al.  2013 
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Summary 

1. α-MSH acts as an agonist of MC4R. It reduces food intake and increases energy 
expenditure. 

2. Agouti protein is naturally expressed in skin tissue and regulates pigmentation. 
Its overexpression in brain tissue leads to obesity due to antagonistic effect on 
MC4R.  

3. Agouti related peptide (AgRP) is expressed in the hypothalamus. 
4. AgRP expression is elevated when energy stores are low (for example- low 

leptin). 
5. AgRP acts as an antagonist of MC4R. It reduces energy expenditure and 

increases food consumption. 
6. Activation of AgRP neurons leads to rapid feeding behavior while their ablation 

cause self starvation.  



• What will be the phenotype of AgRP KO mice? 

• What will be the phenotypes of cell-type specific KOs of 

the leptin receptor in mice? 

One in hypothalamic AgRP neurons 

One in hypothalamic POMC neurons 


