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Systemic 27HC treatment promotes adiposity and contributes to diet-induced obesity in
mice.
27HC can transfer across the blood-brain barrier in both humans and animals.

27HC interacts with ERs
POMCARC neurons modulate food intake and substrate utilization.
ERα in the ARC is exclusively expressed in the POMC neurons, and selective deletion of

ERα in POMC neurons leads to hyperphagia and elevated sympathetic tone.

27-hydroxycholesterol (27HC) is the most abundant cholesterol metabolite in human
circulation that contributes to diet-induced obesity. 27HC was recently identified as an
endogenous selective estrogen receptor modulator (SERM) for both estrogen receptor α
and β (ERα/β), this modulates estrogenic bioactivities. Interestingly, we found that
intracerebroventricular (ICV) injection of 27HC acutely decreased food intake and
respiratory quotient in mice, suggesting an essential role of 27HC in the central regulation of
energy homeostasis. Notably, our immunochemistry (IHC) and electrophysiological results
showed that 27HC dose-dependently actives proopiomelanocortin neurons in the arcuate
nucleus (POMCARC) in an ERα-dependent manner. These results suggest a model that 27HC
regulates energy homeostasis through ERα expressed by POMC neurons (ERαPOMC).

Our results suggested a model that 27HC can act on ERα expressed in POMC neurons to
decrease food intake and rapidly shift carbohydrate utilization toward to fat utilization .

Determine how 27HC in the brain regulate appetite, energy expenditure, and body weight
and if ERα expressed by POMCARC neurons are required for these actions.

Figure 2. 27HC activates ARC neurons. 

Figure 3. 27HC activates ERα-expressing ARC neurons.
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Figure 1. Single bolus ICV injection of 27HC induces 
hypophagia and a shift in substrate utilization

Summary

Figure 4. 27HC activates POMCARC neurons in a ERα-dependent manner.
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