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Synopsis of project (background/research question/methods to be used/relevant key references):

Headaches are extremely prevalent, painful and disabling neurological conditions which affect both adults and children. The most commonly occurring types of headaches are tension type headache and migraine. It is likely that a substantial proportion of headache sufferers may overuse acute medications which can be responsible for the development or maintenance of a chronic daily headache syndrome. Caffeine, which, in the CNS, mostly antagonises the actions of adenosine, is commonly used alone or in combination analgesics to abort tension type headache and migraine. However its regular intake and withdrawal induces caffeine-withdrawal headaches which may even resemble migraine attack features in migraine patients. 

Although many advances have been achieved around the neurobiology of headaches over the past decade, the pathophysiology of headaches remains unclear. Mainly through studies in migraine, a key manifestation of headaches is the activation, or the perception of activation, of trigeminal afferents mainly in the ophthalmic division of the trigeminal nerve, which innervate the pain-producing intracranial structures, such as the dura mater and its vasculature (trigeminovascular system).  The mechanism by which caffeine intake may abort or induce headaches remains unknown. 
Previous studies demonstrated that a selective adenosine A1 receptor agonist was able to inhibit neurogenic dural blood vessel dilation due to reduced calcitonin gene-related peptide (CGRP) release, a peptide found to be increased during migraine attacks. It is thus likely that caffeine may exert its effects through a similar mechanism. The current study proposes to investigate the actions of acute and chronic caffeine exposure of trigeminal ganglion neurons and its efficacy on CGRP release, and expression of A1 receptors. Caffeine’s potential effects within the trigeminal ganglia will be antagonized with a selective A1 receptor antagonist, given the abundant presence of this receptor in trigeminal ganglia. The expression of A1 receptors will be analysed by Western blotting, and/or immunohistochemistry and/or qualitative real time polymerase chain reaction. 
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