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New ways to block inflammatory cells
implicated in a suite of diseases

October 19 2021

Micrograph showing pulmonary macrophages in a bronchial wash specimen.
Diff-Quik stain. Credit: Librepath/Wikimedia Commons, CC BY-SA 3.0

Scientists from the Trinity Biomedical Sciences Institute (TBSI) have
discovered two new ways to block inflammatory macrophages—front-
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line cells in our immune system that cause complications in a suite of
diseases, including COVID-19.

The scientists have just published their findings, which describe
potential new mechanisms for limiting the troublesome inflammatory
role of these cells, which can become over-active in infected individuals,
in back-to-back publications in the Journal of Immunology.

The first paper describes how a molecule called 4-OI, which is based on
the natural anti-inflammatory molecule itaconate, can block production
of an enzyme called COX2, which is critical for prostaglandins.

This supports the use of 4-OI or molecules based on it as a wholly new
class of anti-inflammatory compounds, which could prove useful in
several diseases, including COVID-19.

In the second paper, another molecule, called I3P, which is derived from
parasites called Trypanosomes (which cause sleeping sickness), is also
shown to be an inhibitor of prostaglandins.

This might help Trypanosomes survive in their infected hosts, since it
will limit the inflammatory response against the parasite—providing a
good example of how a pathogen can manipulate the host it is infecting
for its own survival.

Lead author on both publications, Ciana Diskin, who is in the School of
Biochemistry and Immunology in TBSI, said: "We have found two
important ways to limit the production of prostaglandins from
macrophages. Prostaglandins are very important drivers of acute
inflammation and can also cause fever."

Luke O'Neill, Professor of Biochemistry at Trinity and based in TBSI, is
the senior author on both papers. He added: "These two publications
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reveal new mechanisms to limit inflammatory macrophages, which could
have use in multiple diseases.

"We have found that 4-OI, which is based on an anti-inflammatory
factor made in our own bodies, and I-3-P—a molecule made by an
infectious pathogen—can both block COX?2 and prostaglandins, possibly
providing us with new anti-inflammatory strategies."

More information: Ciana Diskin et al, 4-Octyl-Itaconate and
Dimethyl Fumarate Inhibit COX2 Expression and Prostaglandin
Production in Macrophages, The Journal of Immunology (2021). DOI:

10.4049/jimmunol.2100488

Ciana Diskin et al, The Trypanosome-Derived Metabolite
Indole-3-Pyruvate Inhibits Prostaglandin Production in Macrophages by
Targeting COX2, The Journal of Immunology (2021). DOI:

10.4049/j1immunol.2100402
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