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SUMMARY 

Modulation of signals from peripheral vagal afferent mechanoreceptors to the 

central nervous system has been identified as the most accessible target for control 

of neuronal pathways and reflexes central to gastrointestinal disorders such as 

GORD, disordered food intake and functional dyspepsia. 

There are numerous candidates for modulation of vagal afferent signals from the 

gastrointestinal tract to the CNS, all of which may represent novel targets for 

therapeutic treatment of gastrointestinal disorders. These candidates include 

excitatory ionotropic receptors as well as inhibitory and excitatory (metabotropic) 

G-protein coupled receptors. Four were chosen for study in this thesis.  These are: 

1) Galanin receptors, which may be excitatory or inhibitory GPCRs 

depending on their subtype 

2) Excitatory ionotropic glutamate receptors, and their relative contribution 

compared with excitatory metabotropic glutamate receptors. 

3) Ghrelin receptors, which may have excitatory or inhibitory actions on 

nerves elsewhere.  

 

Aims 

Determine the roles of four groups of identified receptors in modulation of 

mechanosensitivity of peripheral gastro-oesophageal mechanoreceptors and to 

identify endogenous ligands and receptors in vagal cell bodies to complement their 

known location in stomach. 
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Methods: 

Novel in vitro mouse and ferret vagal gastro-oesophageal preparations have been 

previously reported. Accurate quantification of mechanical responses was 

performed according to the primary stimulus for the type of afferent. Mechanical 

sensitivity of primary afferents was established by mechanical stimulation of the 

preparation via circumferential tension (0.5-7g) or mucosal stroking with von Frey 

hairs (10-1000mg). Afferent responses to mechanical stimulus were tested in the 

presence of selective agonists and antagonists of galanin, ionotropic and 

metabotropic glutamate as well as ghrelin receptors. In additional studies, the effects 

of galanin and selective receptor agonists and antagonist on GalR1 wild type (+/+) 

and null mutant (-/-) mice were determined.  

 

Results: 

Two types of vagal afferent mechanoreceptors were identified in the mouse model, 

decribed as tension and mucosal sensitive afferents. An additional sub-type, tension-

mucosal was identified in the ferret oesophagus.  

1) Galanin induced potent inhibition of mechanosensitivity of both types of 

mouse afferent, an effect mimicked by a GalR1/2 agonist but was absent in 

null mutant GalR1 (-/-) mice. A GalR1/2 agonist demonstrated minor 

potentiation of mechanosensitivity in null mutant GalR1 (-/-) mice. There 

was no significant effect of GalR3 selective ligands observed however.  

2) Selective iGluR receptor agonists AMPA and NMDA dose dependently 

potentiated responses of vagal afferents to mechanical sensitivity, an effect 

reversed by both selective and non-selective antagonists, whilst the mGluR5 

antagonist MTEP concentration dependently inhibited mechanosensitivity. 
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Efficacy of agonists and antagonists for the various receptor sub-types 

differed between mucosal and tension receptors. No role for Kainate 

receptors was observed in this study.  

3) In a mouse model ghrelin significantly reduced the response of tension 

sensitive afferents to circumferential tension, an effect reversed by a 

selective receptor antagonist. This effect was not observed in mouse 

mucosal receptors. In the ferret model, ghrelin significantly reduced the 

response of mucosal and tension mucosal receptors to mucosal stroking 

however did not affect responses to circumferential tension. 

 

Conclusions: 

The current study highlights the complex interaction between excitatory and 

inhibitory receptors, located on peripheral vagal afferent terminals, that serve to 

modulate afferent signalling to the CNS and thus allows precise control over gut 

reflex and secretory function. This study further adds to an expanding list of 

modulators of peripheral vagal afferent mechanoreceptors, providing additional 

possible novel therapeutic candidates for treatment of upper gastro-intestinal 

dysfunction.  
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