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Gut microbiota influence stress response and behavior of the host

Nobuyuki Sudo, MD, PhD
Department of Psychosomatic Medicine, Graduate School of Medical Sciences,
Kyushu University

Indigenous microbiota have several beneficial effects on host physiological functions; however,
little is known about whether or not gut microbes can affect the development and function of the
brain.

In 2004, we reported for the first time that commensal microbes influence the hypothalamic-pitu-
itary-adrenal (HPA) reaction to stress of the host. Namely, plasma ACTH and corticosterone eleva-
tion In response to restraint stress was substantially higher in germ-free (GF) mice than in spe-
cific pathogen free (SPF) mice. The exaggerated HPA stress response by GF mice was reversed
by reconstitution with Bifidobacterium infantis, but not with Bacteroides vulgatus. In contrast,
monoassociation with enteropathogenic Escherichia coli, but not with its mutant strain devoid of
the translocated intimin receptor gene (ATir), enhanced such a response to stress. More recently,
several independent groups including us have shown that gut microorganisms can affect behavioral
phenotype of the host. In fact, our analyses based on marble-burying and open-field behavioral
tests showed that GF mice were more active and anxious than mice reconstituted with normal
SPF feces. These results thus indicate that gut microbiota play a crucial role in the development
of brain systems that determine the HPA stress response and behavioral phenotypes of the host.

In this lecture, based on our series of animal experiments, I'd like to talk about an emerging
field of research, which is known as the “microbiota-gut-brain axis”.




