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Abstract

The drive to seek out and consume food is a fundamental survival mechanism, orchestrated by
the brain through a range of behaviours in response to both intrinsic signals of energy status and
extemal food-related cues. Disruption or faulty processing of these signals can lead to disordered
eating behaviour across the body weight spectrum. For example, the availability of high-calorie,
palatable foods and abundance of environmental cues are thought to stimulate overconsumption
and contribute to the global obesity epidemic or, in contrast to this, loss of appetite in conditions
such as anorexia nervosa, cancer cachexia or frailty can be detrimental. A better understanding of
the brain mechanisms controlling food-linked behaviours is essential for developing effective,
non-invasivetherapies. Among the many signalling molecules that modulate networks controlling
feeding behaviour, the hormone ghrelin stands alone as the only circulating orexigenic (pro-feed-
ing) hormone and represents a powerful tool to access and modulate brain networks involved in
feeding control. This thesis addresses important gaps in our understanding of the brain ghrelin
signalling system, focussing on its neural circuitry and its role in food-linked behaviours, using
advanced neural circuit mappingtechniques to explore both mechanistic and translational aspects.

First, we demonstrate that the ghrelin mimetic GHRP-6 can stimulate the brain ghrelin signalling
system through non-invasive intranasal application, reproducing many of the known effects of
peripheral ghrelin administration in mice, including increased food intake, growth hormone re-
lease and activation of cells in the arcuate nucleus (Arc) including AgRP and GHRH neurones.
In the second and third studies of'this thesis, we used chemogenetic re-activation to functionally
characterize hunger-responsive neuronal ensembles in the dor-somedial hypothalamus and Arc,
demonstrating that re-activation ofthese ensembles stimulated food intake, and was able to drive
food motivated behaviour. In the fourth and final study, we show that ghrelin’s role in hunger
extends to increase attention-linked behaviours and food intake in the presence of a food cue in a
novel behavioural task adapted for mice.

Together, the studies in this thesis expand our understanding of the brain ghrelin signalling sys-
tem. They identifynovel functional circuits involved in hunger and food-motivated behaviour and
obtained new insights into how ghrelin modulates behaviour towards environmental cues. Finally,
a new, non-invasive strategy to stimulate the brain ghrelin signalling system has been proposed,
which holds translational value.
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