
 

Inflammatory protein involved in
autoimmune diseases has healing potential
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Scanning Electron Microscopy image of intestinal Peyer's patch M cells (purple)
surrounded by intestinal epithelial cells (orange). Credit: Lo lab, UC Riverside.

As its name suggests, inflammatory bowel disease, which afflicts more
than 1.6 million Americans, involves chronic inflammation of all or
some of the digestive tract. An autoimmune disease known to have a
strong genetic component, its symptoms are abdominal cramps, bloody
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diarrhea, and fever and, sometimes, weight loss. IBD, which is a group
of inflammatory conditions, includes Crohn's disease and ulcerative
colitis.

How to treat IBD, however, is not well understood. What is known is
that inflammation is caused by TNF-alpha, a proinflammatory molecule
and protein produced by the body's cells. TNF-alpha proceeds to signal
other types of cells that, in turn, produce additional inflammatory
factors.

Focusing on IBD, a team of researchers in the School of Medicine at the
University of California, Riverside has now found that TNF-alpha, while
promoting inflammatory responses, also promotes the immune system
regulatory responses by first inducing immune surveillance cells, called
M cells. The finding could lead to more targeted drug therapies for
treating IBD as well as other autoimmune diseases - such as multiple
sclerosis and type 1 diabetes - in which TNF-alpha plays a role.

"The induction of M cells by TNF-alpha suggests that the body may have
a built-in system that promotes the inflammation as well as regulates and
ultimately suppresses the response," said David Lo, a distinguished
professor of biomedical sciences, who led the research study.

The study, performed on mice, focused on the gut, which the Lo lab has
been researching for many years. Study results appear online in The
American Journal of Pathology.

"If we don't know what triggers the disease then the best we can do is
treat the disease by suppressing inflammation," Lo said. "Currently, the
main drug therapeutics being used to manage IBD are anti-inflammatory
treatments. One of the newest is a series of biologicals - basically
antibodies - that absorb the inflammatory molecules that promote the
inflammatory response. There are half a dozen of these biologicals -
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specifically targeting the cytokine TNF-alpha. They don't work in all
patients, resulting often in some patients having to try one biological
after another to find out what works."

Lo explained that TNF-alpha promotes the destruction of tissues. But
this cytokine also promotes tissue healing.

"Cytokines are regulators of host responses to infection and
inflammation," he explained. "Some make disease worse because they
are proinflammatory. Others reduce inflammation and promote healing
because they are anti-inflammatory. TNF-alpha plays a dual role in that
it does both. If we had a more focused way of dealing with the undesired
inflammatory aspects of TNF-alpha, we could still retain the healing,
restorative aspects of this cytokine."

The body's intestinal lining has epithelial cells that form a barrier so that
bacteria in the gut do not pass on into the rest of the body. During
inflammation - whether from disease due to a person's genetic
predisposition or from an infection - TNF-alpha is one of the proteins
produced. Lo's team found that in the case of IBD infection TNF-alpha
triggers an increase in the number of M cells up and down the colon.
Further, the M cells act like selective gates.

"They show up in the colon where they didn't exist before, alerting the
immune system that something is up," Lo said. "Through the M cells and
their selective gatekeeping, the immune system is able to do some
sampling of the gut - both more frequently and along the whole intestine.
The colon is not normally a place where you have this sort of sampling
going on. To significantly ramp up the sampling process by these M cells
this way can help us figure out how the immune response will gear up its
ability to either deliver a more powerful immune response or,
alternatively, regulate and suppress the inflammation, and thus restore
normal homeostasis in the intestine."
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For several years now, Lo has studied M cells in terms of how
differentiation decisions get made to produce them.

"In the course of our research, it became evident to us that some of the
factors that promote M cell differentiation overlap with the factors that
produce disease, inflammation and destruction," he said. "We knew that
diseases like IBD produce some of the same factors. We wondered if
IBD also triggered M cell differentiation, and launched an investigation."

Besides leading to the development of more targeted drug therapies, the
new work could help scientists like Lo better understand why people
afflicted with IBD have a chronic type of inflammation in the first place.

"Advanced immune surveillance is a clue into how the immune system is
attempting to restore balance and calm in the tissues," Lo said. "If M cell
production is a critical part of this restoration process, then it means we
can develop more targeted therapies that don't block this restoration.
Many of the biologicals being used today absorb and wipe out TNF-
alpha, but in the long run this may be harmful to the patient because
removing TNF-alpha altogether also blocks its ability to produce
restorative mechanisms."

Next, Lo's lab plans to focus on the different receptors in the body that
receive signals that then trigger inflammation and tissue restoration.

"We would like to know which receptors are responsible for what," Lo
said. "Which promote the undesired inflammatory effects, which
promote the restorative effects? How does this trigger a sequence of
events leading to restoration of calm and inflammation removal? The
ultimate goal would be to have drug therapies that are more targeted so
it's no longer like throwing a sponge at the infection and hoping
something will work."
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  More information: Kaila M. Bennett et al. Induction of Colonic M
Cells during Intestinal Inflammation, The American Journal of Pathology
(2016). DOI: 10.1016/j.ajpath.2015.12.015

Provided by University of California - Riverside

Citation: Inflammatory protein involved in autoimmune diseases has healing potential (2016,
April 20) retrieved 20 March 2024 from https://medicalxpress.com/news/2016-04-inflammatory-
protein-involved-autoimmune-diseases.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

http://dx.doi.org/10.1016/j.ajpath.2015.12.015
https://medicalxpress.com/news/2016-04-inflammatory-protein-involved-autoimmune-diseases.html
https://medicalxpress.com/news/2016-04-inflammatory-protein-involved-autoimmune-diseases.html
http://www.tcpdf.org

