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Antibody Blocks Inflammation, Protects Mice
from Hardened Arteries and Liver Disease
Study uncovers new potential therapeutic approach for a number of
diseases linked to inflammation, including atherosclerosis, aortic
stenosis and hepatic steatosis

The aorta of a mouse model of atherosclerosis on a high-

fat diet for 12 months (top) has significantly more plaques

(bright red) than the aorta of the same type of mouse that

also produces the anti-inflammatory E06 antibody (bottom).

Researchers at University of California San Diego

School of Medicine discovered that they can block

inflammation in mice with a naturally occurring

antibody that binds oxidized phospholipids (OxPL),

molecules on cell surfaces that get modified by

inflammation. Even while on a high-fat diet, the

antibody protected the mice from arterial plaque

formation, hardening of the arteries and liver disease,

and prolonged their lives.

This study, published June 6 by Nature, marks the first

demonstration in a living system that OxPL triggers

inflammation and leads to plaque formation. The

results also suggest a new approach for preventing or reversing a number of inflammatory

diseases.

“Wherever you get inflammation, you get OxPL,” said senior author Joseph Witztum, MD,

professor of medicine at UC San Diego School of Medicine. “It doesn’t mean OxPL is the cause,

but it definitely plays a major role.” Witztum led the study with first author Xuchu Que, PhD, a

senior project scientist at UC San Diego School of Medicine.

Some phospholipids — the molecules that make up cell membranes — are prone to

modification by reactive oxygen species, forming OxPL. This event is particularly common in

inflammatory conditions such as atherosclerosis, in which artery-blocking plaques form. Prior to
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this study, researchers were unable to control phospholipid oxidation in a way that would allow

them to study its role in inflammation and atherosclerosis.

Witztum, Que and team engineered mice with two special attributes: 1) they have a gene

mutation that makes them a good model for atherosclerosis and 2) they generate a piece of an

antibody called E06 that’s just enough to bind OxPL and prevent their ability to cause

inflammation in immune cells, but not enough to cause inflammation on its own. They fed the

mice a high-fat diet.

Here’s what happened: Compared to control mice, the mice with E06 antibodies had 28 to 57

percent less atherosclerosis, even after one year and despite having high levels of cholesterol.

The antibody also decreased aortic valve calcification (hardening and narrowing of the aortic

valves), hepatic steatosis (fatty liver disease) and liver inflammation. E06 antibody-producing

mice had 32 percent less serum amyloid A, a marker of systemic inflammation.

The E06 antibody also prolonged the life of the mice. After 15 months, all of the E06 antibody-

producing mice were alive, compared to 54 percent of the control mice.

“We showed for the first time that OxPL are truly pro-inflammatory and pro-atherogenic and,

moreover, that they can be counteracted by E06 antibody,” Witztum said. “This suggests that

therapies that inactivate OxPL may be beneficial for reducing inflammation in general, and in

particular in the case of diseases such as atherosclerosis, aortic stenosis and hepatic

steatosis.”

Witztum and team are now testing E06 antibody in mouse models of human diseases linked to

inflammation, such as osteoporosis (bone loss) and nonalcoholic steatohepatitis (NASH, a type

of liver disease).

Additional study co-authors include: Ming-Yow Hung, UC San Diego, Taipei Medical University;

Calvin Yeang, Ayelet Gonen, Thomas A. Prohaska, Xiaoli Sun, Cody Diehl, Karen Bowden,

Jennifer Pattison, Pamela L. Mellon, Yury I. Miller, Christopher K. Glass, Kirk L. Peterson, Sotirios

Tsimikas, UC San Diego; Antti Määttä, Seppo Ylä-Herttuala, University of Eastern Finland; Dalia

E. Gaddis, Catherine C. Hedrick, Klaus Ley, La Jolla Institute for Allergy and Immunology;

Jeffrey G. MacDonald, UT Southwestern Medical Center; and Christoph J. Binder, Medical

University of Vienna, Center for Molecular Medicine of the Austrian Academy of Sciences.

This research was funded, in part, by the National Institutes of Health (HL088093, HL086559,
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P42 ES010337, P30 CA23100), Center for Human Nutrition (550015400), Leducq Foundation



and American Heart Association (13POST16990031).

Disclosure: Co-authors Xuchu Que, Sotirios Tsimikas and Joseph Witztum are co-inventors and

receive royalties from patents owned by the University of California San Diego on the use of

oxidation-specific antibodies. They are co-founders of Oxitope, Inc., a new start-up company

that has licensed some of this technology for diagnostic and therapeutic purposes. Tsimikas

currently has an appointment at UC San Diego and is an employee of Ionis Pharmaceuticals,

Inc. Witztum is a consultant with Ionis, receives compensation from and holds publicly acquired

stock in the company. The terms of this arrangement have been reviewed and approved by

the University of California San Diego in accordance with its conflict of interest policies. 
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