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Obesity is a national priority area for research, and controlling satiety signalling is an
important target in its treatment. The most successful current treatment for obesity is
bariatric surgery which targets the stomach by restricting its volume, resulting in a
smaller meal being required to give the same feeling of fullness. Vagal sensory nerves
in the stomach are responsible for these feelings of fullness. Determining how gastric
peptides known to influence food intake interact with vagal sensory nerves is the
subject of this project, along with investigating how these interactions change in
obesity. To achieve this we will first determine expression of peptidergic (leptin,
ghrelin and NPW) receptors in gastric sensory neurones and the effect of leptin,
ghrelin and NPW on their electrophysiological responses to mechanical stimuli. Then
we shall determine changes in function of afferents in obesity and changes in
expression of leptin, ghrelin and NPW receptor mRNA.
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Chronic pain is a major unresolved clinical problem, and pain from internal organs
represents the major manifestation of this. The likely cause is increased activation of
peripheral sensory mechanisms, so understanding how hypersensitivity of sensory
nerves occurs would advance the design of new therapies. TRP channels are key
candidates contributing to pain because they are primary mechano- and chemo-
sensors, plus they can be effectors, mediating excitation after activation of other
receptors. Plant extracts are known as traditional cures, and their potential in modern
medicine is emerging. The best current treatments for visceral pain are in fact
alternative medicines, which probably act via TRP channels. We shall look for TRP
channels in colonic sensory neurons, determine their mechano and chemosensory
properties and how they are influenced by inflammatory mediators and plant extracts.
We shall also reveal if TRPs are linked with symptoms by increased expression in
tissue from patients with visceral pain.
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Detection of nutrients in the intestine is of crucial importance in the control of
motility, glycaemia, and energy intake, and yet we know little of the fundamental
aspects of this process. Altered nutrient signalling occurs in diabetes, as evidenced by
changes in gastric emptying and gut motility in response to nutrient infusions. Altered
function of epithelial sensory mechanisms are strongly implicated in these
disturbances. Intestinal nutrients are detected by highly specialised epithelial cells,
known as enteroendocrine cells, which sample the lumen and release neuroactive
mediators into the subepithelial space, which then activate sensory fibres in the vagus
nerves. Several types of enteroendocrine cells exist, which contain a wide range of
mediators. The aims of this project are to determine 1. which taste receptors exist in
intestinal epithelium, 2. their mechanism of coupling in enteroendocrine cells, 3.
which mediators enteroendocrine cells release, 4. how they activate vagal sensory
nerves.
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