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MANF identified as a rejuvenating factor in
parabiosis

January 15 2019

Rejuvenation

Older mice transfused with blood from MANF-deficient younger mice do not
benefit from parabiosis. Credit: Joana Neves, Ph.D., Buck Institute for Research
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Older mice who are surgically joined with young mice in order to share a
common bloodstream get stronger and healthier, making parabiosis one
of the hottest topics in age research. Publishing in Nature Metabolism,
researchers from the Buck Institute report that MANF (mesencephalic
astrocyte-derived neurotrophic factor) is one of the factors responsible
for rejuvenating the transfused older mice. Researchers also show the
naturally-occurring, evolutionarily-conserved repair mechanism protects
against liver damage in aging mice and extends lifespan in flies.

"We know that MANF, which regulates metabolism and immune
response in flies, mice and humans, declines with age," said senior
author Heinrich Jasper, Ph.D., a Buck professor and staff scientist at
Genentech. "This research shows that replenishing MANF has promise
as an anti-aging treatment although much work remains to be done in
order to understand its mechanism of action."

While researchers have yet to understand why MANF levels decrease
with age, Jasper says MANF deficiency has obvious hallmarks. Flies
genetically engineered to express less MANF suffered from increased
inflammation and shorter lifespans. MANF-deficient mice had increased
inflammation in many tissues as well as progressive liver damage and
fatty liver disease. Older mice who shared blood with MANF-deficient
younger mice did not benefit from the transfusion of young blood.

Buck postdoctoral fellows Pedro Sousa-Victor, Ph.D., and Joana Neves,
Ph.D., were co-leaders of the study. They zeroed in on MANF and its
impact on the liver and metabolism. They found that liver rejuvenation
spurred by parabiosis was dependent on MANF. In addition, they
showed that supplementing MANF in aging mice slowed liver aging,
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prevented fatty liver disease in animals on a high fat diet and improved
age-related metabolic dysfunction.

"MANTF appears to regulate inflammatory pathways that are common to
many age-related diseases," said Neves. "We are hoping its effects
extend beyond the liver, we plan to explore this in other tissues."

"The search for systemic treatments that would broadly delay or prevent
age-related diseases remains the holy grail of research in aging," said
Jasper. "Given that MANF appears to modulate the immune system, we
are excited to explore the larger implications of its therapeutic use. We
are also cautious. There are many tissues and organ systems to evaluate
in terms of MANF and we have yet to determine its effects on lifespan
in the mouse."

More information: Pedro Sousa-Victor et al, MANF regulates
metabolic and immune homeostasis in ageing and protects against liver

damage, Nature Metabolism (2019). DOI: 10.1038/s42255-018-0023-6
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