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Glycogen shortage during fasting triggers liver-brain-adipose neurocircuitry to
facilitate fat utilization
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During fasting, animals maintain their energy balance by shifting their energy
source from carbohydrates to triglycerides. Here we show that a selective hepatic vagotomy slows the
speed of fat consumption by attenuating sympathetic nerve-mediated lipolysis in adipose tissue. Hepatic
glycogen pre-loading by the adenoviral overexpression of glycogen synthase or the transcription factor
TFE3 abolished this liver-brain-adipose axis activation. Moreover, the blockade of glyco?enolysis
[corrected] through the knockdown of the glycogen phosphorylase gene and the resulting elevation in the
glycogen content abolished the Iiﬁolytic signal from the liver, indicating that glycogen is the key to
triggering this neurocircuitry. These results demonstrate that liver glycogen shortage activates a
liver-brain-adipose neural axis that has an important role in switching the fuel source from glycogen to
triglycerides under prolonged fasting conditions.
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