


the pons and medulla in the hindbrain. These areas can trigger a change in feeding behavior and 





effects, as POMC neuron numbers rose in the ARC. Ad



pathways tonically stimulate CRH mRNA expression.[75



terminals innervate TRH neurons.[101] Of the TRH neurons located in the medial parvocellular division 

of the PVH, 50-60% express MC4R mRNA.[102] Administering α-MSH ICV can maintain TRH release 

during fasting.[103] AgRP, an MC4-R antagonist, can cause hypothyroidism by down regulating TRH 

mRNA expression in the PVH.[98,104] Recent work suggests that TRH neurons also directly sense leptin.

[105,106] Leptin directly regulates the TRH promoter[107] and stimulates TRH peptide biosynthesis and 

release from dispersed hypothalamic neurons and cultured tissue.[106,108] Moreover, fasting animals 

respond to systemic leptin with increased TRH mRNA in the PVH and normalized TRH peptide and 

thyroid hormone levels.[109–111] Therefore, leptin may act directly on TRH neurons to increase energy 

expenditure independent of the anorectic drive from the ARC.

OXYTOCIN NEURONS

OXT neurons modulate reproductive processes involved in birth, lactation, and maternal behavior. 



the PVH become active in mice following cold exposure.[137] Central OXT induces hyperthermia in 

rabbits and mice.[138,139] Moreover, both OXT- and OXT receptor-deficient mice exhibit an impaired 

thermogenic response to a cold challenge[137] and reduced epinephrine levels resulting from a decreased 

sympathetic tone.[123] These data suggest that posterior PVH OXT neurons participate in regulating 

body heat as well as food intake; both functions may participate in the control of energy reserves.

CONCLUSIONS

The studies we have highlighted clearly demonstrate the importance of the PVH in coordinating the 

control of energy balance. Indeed, one should view the PVH as a meeting point for distributed pathways 

throughout the brain regulating energy use. Melanocortin pathways stretch from the caudal brainstem to 

the hypothalamus and beyond. Activating any portion of those circuits can change food intake, body 

weight, heart rate, and body temperature.[140] By passing through the PVH, hunger-sensitive pathways 

can interact with neuron groups that regulate reproduction, stress, body temperature, and circadian 

cycles. Additional research into the healthy and pathological interaction of these different systems will 

advance the understanding of metabolic disease.

The PVH thus presents a crucial target for treating obesity in the future. New techniques allowing 

targeted silencing or activating of PVH neurons will definitively determine whether the PVH is unique or 
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