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            Abstract
Increased glucose production is a hallmark of type 2 diabetes and alterations in lipid metabolism have a causative role in its pathophysiology. Here we postulate that physiological increments in plasma fatty acids can be sensed within the hypothalamus and that this sensing is required to balance their direct stimulatory action on hepatic gluconeogenesis. In the presence of physiologically-relevant increases in the levels of plasma fatty acids, negating their central action on hepatic glucose fluxes through (i) inhibition of the hypothalamic esterification of fatty acids, (ii) genetic deletion (Sur1-deficient mice) of hypothalamic KATP channels or pharmacological blockade (KATP blocker) of their activation by fatty acids, or (iii) surgical resection of the hepatic branch of the vagus nerve led to a marked increase in liver glucose production. These findings indicate that a physiological elevation in circulating lipids can be sensed within the hypothalamus and that a defect in hypothalamic lipid sensing disrupts glucose homeostasis.
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                    Figure 1: Central activation of KATP channels is required for hepatic autoregulation during lipid infusion.[image: ]


Figure 2: Mechanism by which central antagonism of KATP channels impairs hepatic auto-regulation in response to lipid infusion.[image: ]


Figure 3: Esterification of LCFA and activation of KATP within the mediobasal hypothalamus are each required for hepatic auto-regulation during lipid infusions.[image: ]


Figure 4: Systemic lipid infusions increased glucose production in Sur1KO but not in wild-type (WT) mice.[image: ]


Figure 5: The hepatic branch of the vagus nerve is required for hepatic auto-regulation in response to systemic lipid infusions.[image: ]


Figure 6: Mechanism by which hepatic branch vagotomy impairs hepatic auto-regulation in response to lipid infusions.[image: ]
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