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During evolution the brain has selected glucose as a main source of metabolic energy. This has imposed homeostatic and behav-

ioral constraints. First, the glycemic levels must be maintained at a minimum of ~5 mM to ensure constant energy supply to the 

brain. Second, a high reward value has to be attributed to glucose-containing foods to increase the motivation to obtain them. 

These homeostatic and hedonic regulations depend on glucose sensing cells and neuronal circuits in the central nervous system. 

These cells and circuits regulate the activity of the sympathetic and parasympathetic nerves, which control the function of pe-

ripheral organs (liver, fat, muscles) and the secretion of glucagon and insulin by pancreatic islet cells. They also attribute a reward 

value to glucose-containing foods to control food-seeking behavior, a process that involves the mesolimbic dopaminergic system. 

Here, we will focus on three interrelated aims: 

1. Identify the physiological role of glucose sensing neurons of the ventromedial hypothalamic nucleus (VMN, a key feeding and 

glucoregulatory center) in glucose homeostasis and food preference; identify their cellular diversity and their molecular make-up; 

and characterize their deregulations in metabolic diseases.

2. Characterize the molecular physiology of glucose sensing neurons of the paraventricular thalamus, which modulate the activity 

of the mesolimbic dopaminergic system to control motivated sucrose-seeking behavior; determine their control by other intero-

ceptive signals, including from glucose sensing cells of the VMN.

3. Establish new molecular approaches to characterize, at the molecular and functional levels, the impact of early postnatal nu-

trition on the development and function of central glucose sensing cells in the control of adult animal physiology. 

These studies will open-up new perspectives in the understanding of homeostatic and hedonic regulatory pathways, which pre-

serve metabolic health over a lifetime.
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