
 

Arginine depletion as a starting point for
potential rheumatoid arthritis treatments
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Rheumatoid arthritis is a common inflammatory joint disease. A feature
of this disease is the increased fusion of endogenous immune cells
(macrophages) to form so-called osteoclasts, which attack and break
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down bone tissue.

Just like other multinuclear giant cells, osteoclasts require enhanced 
energy metabolism for bone breakdown. The findings of this study now
demonstrate that increases in osteoclast metabolism cannot be achieved
in the absence of arginine.

The group led by Gernot Schabbauer from MedUni Vienna, head of the
Christian Doppler Laboratory for Arginine Metabolism, has now shown
in various animal models that systemically depleting arginine in the body
slows down the metabolism of these giant cells, significantly diminishing
their function. To achieve this, the researchers used the enzyme arginase,
which lowers whole-body arginine levels. This resulted in decreased
osteoclasts numbers in the bone, therefore leading to less disease
instigated damage.

"Although arginine is an endogenous substance, it is also supplemented
by diet," explains first author Julia Brunner, "our results indicate that
osteoclast formation and metabolism could be slowed down by
restricting arginine in the body."

Arginine is an amino acid that is semi-essential, i.e., although it can be
synthesized by the body's own metabolic pathways, it has to be as well
supplied by diet. "Arginine can act like a fuel for cells and essentially
has several beneficial effects," explains Brunner, "however, in
pathological situations, its presence can cause T-cells to overreact or lead
to undesirable increases in cell numbers."

These reactions can be restricted by the arginine-degrading enzyme
arginase. "Arginase is part of the urea cycle in the liver, but also operates
in immune cells and, hence, can act as a regulator for arginine," explains
Principal Investigator Gernot Schabbauer from MedUni Vienna's
Institute of Vascular Biology and Thrombosis Research. "Arginine also
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plays an important role in the growth and development of immune cells
that operate in auto-immune diseases such as multiple sclerosis. Arginase
is therefore not only a highly promising starting point for the
development of new treatment options for rheumatoid arthritis, but it
might also be important for other autoimmune diseases."

However, the immunologists give the caveat that it is still a long way
before arginase can be used as an effective treatment, since multinuclear
giant cells have the ability to adapt to arginine low conditions by finding
other ways of obtaining energy for their growth.

  More information: Julia S. Brunner et al. Environmental arginine
controls multinuclear giant cell metabolism and formation, Nature
Communications (2020). DOI: 10.1038/s41467-020-14285-1
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