Project Title: Neural regulation of the GI microvasculature during colitis (2006-2009)
Recipient: Alan Lomax

Year 2 progress. This was my second as an independent investigator and the second year
of this CCFC grant. My laboratory is established now and we are making rapid progress
in several areas. My first graduate student, Mohamed Motagally, will graduate with an
MSc this summer.

Neural regulation of the vasculature during colitis

My laboratory has found a defect in neural regulation of blood flow during colitis as a
consequence of an important neurotransmitter being broken down during colitis. This
substance, ATP, plays many other roles in the gut in addition to being a neurotransmitter
so the discovery of its selective breakdown in colitis could have broad ramifications
beyond altering the viability and barrier function of the GI mucosa. These findings were
recently published in the Journal of Physiology and have been followed up by using
molecular biological and physiological techniques to identify the enzyme responsible for
ATP breakdown during colitis. This work is under review for publication in GUT. We
have also developed an in vivo technique to optically measure neural regulation of
colonic blood flow during colitis.

Effects of inflammation on sympathetic neurons

Sympathetic neurons regulate a variety of gut functions, including blood flow and
motility. They also can regulate immune activation. We have developed techniques to
record the behavior of these neurons during health and during colitis. We also examine
the effects of inflammatory mediators. We have discovered how colitis reduces the
ability of the sympathetic neurons to release their neurotransmitters. During
inflammation, circulating levels of many immune substances called cytokines are
increased. We have found that cytokines and a model of IBD reduce the activity of a
membrane ion channel that translates the electrical activity of neurons into the release of
neurotransmitters. This work has been submitted as two papers to the Journal of
Physiology.

Serotonin signaling during colitis

Serotonin is an important molecule used by cells to communicate with one another that
regulates gut motility and pain sensation. Signaling by this molecule is disordered in

IBD patients and in animal models of IBD. My laboratory has established a collaboration
with an Australian investigator who has pioneered the use of electrochemical techniques
to measure serotonin release from enterochromaffin cells in real time. We have closely
examined the changes in serotonin release and reuptake that occur in a model of IBD and
identified potential mechanisms of these changes. This work is the first real time
recording of serotonin dynamics in the inflamed gut and is under preparation for
submission to the journal Gastroenterology.
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