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Gut bacteria may hold key to treating
autoimmune disease

December 19 2016

Foxp3-mutant mice suffer inflammatory damage in their lung tissue (left), but
this is prevented by treatment with the bacterium Lactobacillus reuteri (right).
Credit: He et al., 2017

Defects in the body's regulatory T cells (T reg cells) cause inflammation
and autoimmune disease by altering the type of bacteria living in the gut,
researchers from The University of Texas Health Science Center at
Houston have discovered. The study, "Resetting microbiota by
Lactobacillus reuteri inhibits T reg deficiency-induced autoimmunity via
adenosine A2A receptors,"” which will be published online December 19
in The Journal of Experimental Medicine, suggests that replacing the
missing gut bacteria, or restoring a key metabolite called inosine, could
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help treat children with a rare and often fatal autoimmune disease called
IPEX syndrome.

T reg cells suppress the immune system and prevent it from attacking the
body's own tissues by mistake. Defects in T reg cells therefore lead to
various types of autoimmune disease. Mutations in the transcription
factor Foxp3, for example, disrupt T reg function and cause IPEX
syndrome. This inherited autoimmune disorder is characterized by a
variety of inflammatory conditions including eczema, type I diabetes,
and severe enteropathy. Without a stem cell transplant from a suitable
donor, IPEX syndrome patients usually die before the age of two.

Autoimmune diseases can also be caused by changes in the gut
microbiome, the population of bacteria that reside within the
gastrointestinal tract. In the study, the team led by Yuying Liu and J.
Marc Rhoads at The University of Texas Health Science Center at
Houston McGovern Medical School find that mice carrying a mutant
version of the Foxp3 gene show changes in their gut microbiome at
around the same time that they develop autoimmune symptoms. In
particular, the mice have lower levels of bacteria from the genus
Lactobacillus. The researchers discovered that by feeding the mice with
Lactobacillus reuteri, they could "reset" the gut bacterial community and
reduce the levels of inflammation, significantly extending the animals'
survival.

Bacteria can secrete metabolic molecules that have large effects on their
hosts. The levels of a metabolite called inosine were reduced in mice
lacking Foxp3 but were restored to normal after resetting the gut
microbiome with L. reuteri. The researchers found that, by binding to
cell surface proteins called adenosine A2A receptors, inosine inhibits the
production of Thl and Th2 cells. These pro-inflammatory T cell types
are elevated in Foxp3-deficient mice, but their numbers are diminished
by treatment with either L. reuteri or inosine itself, reducing
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inflammation and extending the animals' life span.

"Our findings suggest that probiotic L. reuteri, inosine, or other A2A
receptor agonists could be used therapeutically to control T cell-
mediated autoimmunity," says Yuying Liu.

More information: He, B., et al. 2017. J. Exp. Med. DOI.:
10.1084/1em.20160961
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