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S-7 Brain-Gut Interactions

Department of Behavioral Medicine, Tohoku University Graduate School of Medicine Sendai, JAPAN
Shin Fukudo

Professor Zen Itoh clarified interdigestive motor complex of the gastrointestinal tract and he greatly focused
role of motilin in induction of phase III motor activity. Although he is one of representative researchers of the
gut peptide, he recognized future direction of the research on the gastrointestinal function. That is because he
and David Wingate strongly supported to rename Journal of Gastrointestinal Motility to Neurogastroenterology
and Motility and made a memorable lecture on the “neo-nervism” of the research on gastrointestinal function.
Following his findings of the autonomous and endogenous induction of phase III in the stomach and small intes-
tine, we have to recognize the role of the brain in modifying gastrointestinal motility. Acute stress is known to
inhibit occurrence of phase III and increase the duration of phase II. However, precise pathway of this phenome-
non is largely unknown. Corticotropin-releasing hormone (CRH) is one of the brain-gut peptides and a major
mediator of stress response in the brain-gut axis. We showed that administration of CRH aggravated visceral
sensorimotor response in patients with irritable bowel syndrome (IBS). It is of interest that intravenous admin-
istration of CRH causes phase III-like activity in not all but many of the subjects. Conversely, administration of
CRH antagonists likely alleviate IBS pathophysiology. To clarify the controlling system of gastrointestinal motili-
ty via whole body physiology especially brain-gut axis is warranted in the future and Professor Itoh would have
liked to know it.
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S-9 Contributions of professor Zen Itoh to motilin research. A new perspective and

future for the motilides.

Gut Peptide Laboratory, University of Leuven, Leuven B-3000, Belgium.

T.L. Peeters.

Motilin was discovered in 1973 by John Brown, who gave the peptide a very appropriate name. Indeed motilin
is one of the most powerful compounds able to induce contractions in the gastrointestinal tract. Motor effects
are more difficult to study than secretory effects, and perhaps for this reason motilin research was initially limited.
However thanks to Zen Itoh’s brilliant mind, exceptional experimental skill and strong dedication most of our
knowledge of the role of motilin became known. In 1976 he showed that motilin induces the migrating motor
complex (MMC) and suggested that motilin fluctuations regulate the MMC. Only two years later he confirmed
that this was indeed the case. His finding that cyclic plasma motilin fluctuations correlated with the MMC was,
and still is, a landmark paper in the study of gastrointestinal motility. He suggested that motilin was a “hunger
hormone”, a concept that was forgotten for a long time, but attracted attention very recently. Zen Itoh carefully
studied both the mechanism of the MMC, in particular serotonergic and cholinergic pathways, and the factors reg-
ulating the cyclic secretion of motilin, and the interaction with the secretion of other peptides, in particular insulin.
However, the apparent lack of an important role of the MMC in pathophysiology pushed motilin almost into
oblivion. Zen Itoh brought it back in the spotlights when he showed that the antibiotic erythromycin mimicked
the effect of motilin, a finding that attracted the attention of all major pharmaceutical companies. Together with
S.Omura he developed a new class of prokinetics, the motilides. Although strongly involved in the development
of several motilides, Zen Itoh followed their clinical application somewhat from a distance. Perhaps because he
was not convinced that gastroparesis was a good target for motilin agonists in view of the primary role of motilin
in the interdigestive state. He therefore favored application of motilin agonists in the fasted state in situations
where the induction of the MMC would be an advantage such as in post-operative ileus. Zen Itoh also proposed
that inducing an MMC may reduce exposure of the stomach wall and of the esophagus to acid secretions, and
could be of benefit in reflux disease and in peptic ulcer. In addition it should be remembered that absence of the
MMC was originally linked to bacterial overgrowth, a condition which is now considered to play a role in the de-
velopment of IBS. The pharmacokinetic properties of the existing motilides are not well suited for this purpose
and “second generation” motilin agonists with shorter half-life and less desensitization properties should be
envisaged. If new compounds, for new applications could be developed in the future, they would owe much to
the insights gathered by Zen Itoh.



