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Preface

The multidirectional interaction between the immune system, the gut and the brain as only become subject of more intense research interest in the last few years. Much work has been done in neuroimmunology and in the immunology and immunopathogenesis of the gastrointestinal tract, and the influence of the nervous system on both immune functions (neuroimmunomodulation and nerve-driven immunity) and on gastrointestinal processes has been studied in detail. However, to date, no dedicated forum exists, either in the form of a scientific journal or in the form of a book, which addresses issues at the interface between the three biological disciplines, and in which the dialogue on specific common issues between neuroimmunologists and immuno-gastroenterologists can take place.

Recent discoveries in fundamental immunology require an intensification of this dialogue, so that understanding by scientists of one discipline of processes belonging to the other discipline is possible. For example, the fact that the gut has a critical function in shaping systemic immune responses, through innate lymphoid cells and mucosa-associated lymphoid tissues, means that scientists and physicians studying immune-mediated neurological disease need to gain insight into the immunology of the gastrointestinal system. Also, as it has recently become clear that the gut microbiota has a profound influence on the shaping of the immune response, as well as other processes such as metabolism, not only in the gastrointestinal system but also in the nervous system, scientists and clinicians in these fields require knowledge of the microbiology of the gastrointestinal tract. Fascinatingly, manipulation of the microbiota and of the intestinal immune responses can be used to modulate neurological and other immune-mediated inflammatory diseases.

Conversely, the nervous system and the psyche have significant effects on the functioning of the gastrointestinal tract.

Collaboration and communication between neuroscientists, gastrointestinal researchers, microbiologists and systematic biologists is essential for the advancement of this important field.

This book, an editorial collaboration between a neuroimmunologist and an immuno-gastroenterologist and nutrition scientist couple, is a first attempt at such a collaboration and communication. While not being an exhaustive, comprehensive textbook on the subject, it is a collection of relevant topics that address many important issues regarding the interaction between the nervous system, the immune system and the digestive system in health and disease.

Introductory chapters into the immunology, the nervous system (enteric nervous system) and the microbiology of the gastrointestinal system, each written by experts in their research fi elds, provide necessary fundamentals of knowledge in these areas. The immunology chapter is written by gastroenterologists (Y Mahida and colleagues) with close attention to relevant disease entities. While not intended as a comprehensive review of the increasingly complicated landscape of the gut immune system, it provides essential information on this to allow the reader to put it in the context of immune-mediated inflammatory diseases. The chapter on the enteric nervous system, by a pathologist, M Constantinescu, in addition to a review of the anatomy of the nervous system of the gut, provides very useful information on the anatomic pathology of the enteric nervous system.

Important neurotransmitters, such as substance P (J Vilisaar and R Arsenescu) and vasoactive intestinal polypeptide (VIP, Ganea and colleagues), are discussed in particular with regard to their effect on the gut immune system and also their role in gut inflammation.

The role of stress in the gut-brain connection is expertly reviewed in a thorough, dedicated chapter by B Bonaz.
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