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Figure 1. Distribution of immune
cells in the gut
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Veldhoen, Marc. (2014). Cellular Plasticity of CD4+ T Cells in the Intestine.
Frontiers in immunology. 5. 488. 10.3389/fimmu.2014.00488.
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Proposed Mechanism
of Action

The gastrointestinal system is home to 70% of the body’s immune cells

The gut microbiota and its metabolites, particularly short chain fatty acids
such as butyrate, interact with the intestinal epithelial cells and the
underlying immune cells.

As a result, bacteria-derived metabolites are thought to trigger a cascade of
changes in immune cell phenotypes and cytokine secretion which supports
enhanced immune function.

A healthy gut microbiota and various strains of probiotics enhance immune
system function via various different pathways, and have been observed to:

e Induce and activate dendritic cells and macrophages
e Directly activate natural killer T cells
e Increase IgA production by B-cells

This influences the activity of both innate and adaptive immune cells in the
gastrointestinal system.

This then alters systemic immune function when immune cells enter
circulation and travel across the body.
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“All disease begins in the gut”

- Hippocrates

Chronic inflammatory diseases are the most important causes of mortality in the world
today - and are on the rise.

These include cardiovascular disease, obesity, diabetes, asthma, and inflammatory
bowel disease (IBD), among others.

Immune-driven inflammation is a common underlying theme between these diseases.

As the seat of the immune system, gut health and the microbiota is closely linked to
systemic inflammation.

Many chronic inflammatory diseases are associated with significant shifts in the
microbiota towards inflammation-driving communities?.
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Poor gut health and intestinal dysbiosis may also lead to increased
intestinal permeability and translocation of bacteria and endotoxins,
furthering increasing systemic inflammation.
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Figure 3. Demonstrating the
effects of intestinal barrier
dysfunction

1. Tulkens J, Vergauwen G, Van Deun J, Geeurickx E, Dhondt B, Lippens L, et al.
Increased levels of systemic LPS-positive bacterial extracellular vesicles in
patients with intestinal barrier dysfunction. Gut [Internet]. 2020
Jan;69(1):191-3

Proposed Mechanism
of Action

Intestinal epithelial cells are a single layer of cells lining the lumen of the gut
which form a barrier against pathogenic microbes and prevent translocation
of inflammatory substances such as food-based antigens and microbial
endotoxins.

They provide this barrier via:
e Tightjunctions between cells, which seal adjacent epithelial cells
together and limit the passage of substances between cells
e  Secreting mucins and antimicrobial peptides, which contributes to a
thick layer of protective mucous

Probiotics have been observed to strengthen the intestinal barrier by:
e Increasing the number of goblet cells which secrete mucus to
reinforce the thick mucus layer
e Increasing gene expression of tight junction signalling

Through maintaining gut barrier integrity, and impacting immune system
function, probiotics can help to regulate appropriate inflammation levels.
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