
 

Discovering new anti-aging secrets from the
world's longest-living vertebrate
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Tissue collection from a Greenland shark. Credit: Ewan Camplisson

New experimental research shows that muscle metabolic activity may be
an important factor in the incredible longevity of the world's oldest
living vertebrate species—the Greenland shark. These findings may have
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applications for conservation of this vulnerable species against climate
change or even for human cardiovascular health.

Greenland sharks (Somniosus microcephalus) are the longest-living
vertebrate, with an expected lifespan of at least 270 years and a possible
lifespan beyond 500 years.

"We want to understand what adaptations they have that allow them to
live so long," says Ewan Camplisson, a Ph.D. student at the University of
Manchester, UK.

Previously, it was thought that this long lifespan was due to the shark's
cold environment and minimal movement, but the factors behind the
extreme longevity of this species appear to be far more
complex—prompting Camplisson and his team to investigate alternative
theories.

"Most species show variation in their metabolism when they age," says
Camplisson. "We want to determine if Greenland sharks also show this
traditional sign of aging, or if their metabolism remains unaltered over
time."

To measure the metabolism of the sharks, Camplisson and his team
conducted enzyme assays on preserved muscle tissue samples from
Greenland sharks. They measured the metabolic activity of these
enzymes with a spectrophotometer across a range of different shark ages
and environmental temperatures.

Surprisingly, Camplisson and his team found no significant variation in
muscle metabolic activity across different ages, suggesting that their
metabolism does not appear to decrease over time and may play a key
role in their longevity.
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"This is quite different to most animals which tend to show some
variation in their metabolic enzyme activity as they age," he says. "The
results support our hypothesis that the Greenland shark does not show
the same traditional signs of aging as other animals."

The results of this study also show that the Greenland shark's metabolic
enzymes were significantly more active at higher temperatures.

"This would suggest that the shark's red muscle metabolism is not
specially adapted for the polar environment; otherwise we would have
expected to see less of a temperature related difference in activity," says
Camplisson.

In a world with a rapidly changing climate, long-lived species that are
less able to adapt may be the most at risk of extinction.

"A female Greenland shark may not become sexually mature until it is
150 years old, and with such a long generation time, the species will have
far less of a chance to adapt to anthropogenic changes in their
environment," says Camplisson.

Camplisson plans to test more enzymes and tissue types to gain an even
deeper understanding of the shark's metabolic activity.

"My ultimate goal is to protect the species and the best way to do this is
to better understand them," he says.

Camplisson is also interested in the possible applications of this research
for our understanding of human heart disease. "By studying the
Greenland shark and its heart, we may be able to better understand our
own cardiovascular health," he says. "These are issues that become
progressively more common and severe with increasing age."
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https://phys.org/tags/enzyme/
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This research is being presented at the Society for Experimental Biology
Annual Conference in Prague from 2–5 July 2024.

Provided by Society for Experimental Biology

Citation: Discovering new anti-aging secrets from the world's longest-living vertebrate (2024,
July 3) retrieved 3 July 2024 from https://phys.org/news/2024-07-anti-aging-secrets-world-
longest.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)

4/4

https://www.sebiology.org/events/seb-conference-prague-2024.html
https://www.sebiology.org/events/seb-conference-prague-2024.html
https://phys.org/news/2024-07-anti-aging-secrets-world-longest.html
https://phys.org/news/2024-07-anti-aging-secrets-world-longest.html
http://www.tcpdf.org

