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The human gut is home to trillions of microbial cells with over 1,000 diverse 
microbial species that contribute to the primary func�ons of the 
gastrointes�nal tract, including nutri�on, mucosal immunity and pathogen 
defence. The gastrointes�nal tract mucosa cons�tutes the major interface 
that separates the luminal environment from the internal milieu and it is also 
the body’s primary site for interac�on with the microbial world living within 
the gut lumen. The surface of the gastrointes�nal mucosa is es�mated at up 
to 4,000 square feed when laid out flat and, most importantly, contains 
adapted structures allowing bi-direc�onal host-microbe communica�on. 
The gut barrier has to guarantee nutrient and metabolite exchange with the 
microbiota but at the same �me also protec�on against the microbial world. 
The gut barrier consists of three major components including a mucus layer, 
an intact epithelial monolayer and a lamina propria with mucosal immune 
cells. All three layers contribute to well-func�oning of the gut barrier. The 
epithelial monolayer is not a sta�c structure and the �ght junc�ons that seal 
spaces between epithelial cells are regulated by the gut microbiota and 
dietary components. Below the mucosal barrier there is an addi�onal 
barrier, the gut vascular barrier that controls what enters in the systemic 
circula�on, and avoids bacterial transloca�on at systemic sites. This barrier 
is also exploited by tumor cells for their metasta�c process to the liver. The 
immune system is both ac�vated by the microbiota and contributes to 
microbiota composi�on via the release of immunoglobulins A. When the 
microbiota composi�on changes due to inflammatory condi�ons, dietary 
misbehaviour or an�bio�c treatment, there is a change in mucosal barrier 
permeability. Microbial components can gain access to the systemic 
circula�on and disseminate to other organs including the liver and the brain 
genera�ng a state of systemic inflamma�on. This leads to the modula�on of 
a new vascular barrier in the brain that we iden�fied in the choroid plexus 
and the development of an anxiety behavior.
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