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Advantage: Youth — Fin Regenerative Capability Abates During Aging.

Regenerative processes are the reason why wounds can heal and injured tissues can regrow. Some
flatworms, salamanders and fishes even have the ability to completely rebuild whole bodily parts. In
contrast, the regenerative capability of humans is quite limited and decreases upon aging. Researchers
from the Leibniz Institute for Age Research (FLI) in Jena, Germany now found that also in the short-lived
killifish Nothobranchius furzeri, the regenerative capability to rebuild its caudal fin heavily lessens in old
age.

Many animals are able to completely rebuild functional, identical and complex bodily parts after injury or
loss. Flatworms for example have the astonishing capability to rebuild a complete organism from only one
part of their tail or head. Zebrafish can renew their caudal fins, and newts may rebuild whole legs within
few months.

However, these are self-healing powers humans can only dream of. Only few tissues and organs in the
human body are able to regenerate continuously, as the intestinal mucosa, the blood, the skeletal muscle,
the liver or skin. With growing age, these limited capabilities even further diminish. It is in the focus of
many current research projects to answer why and how this abatement occurs in age.

Researchers from the Leibniz Institute for Age Research — Fritz Lipmann Institute (FLI) in Jena, Germany
now — for the first time — observed the effects of aging on the regenerative capability of turquois killifish
(Nothobranchius furzeri) across its whole lifespan. They studied how aging influences the caudal fin
regeneration and which cells are responsible for aging-induced alterations of regenerative capacities of the
fish. The study results were published in the renowned journal “Aging Cell”.

“To analyze regenerative processes, the rebuilding of caudal fins is one of the most common models”, Prof.
Dr. Christoph Englert, group leader at FLI, explains. “For our studies, we work with N. furzeri, which is the
most short-lived vertebrate, which can be kept in a laboratory environment. Due to its lifespan of not more
than 14 months, we decided to establish N. furzeri as new animal model for biomedical research on aging.”
For the present study, cohorts of male fish aged 8, 20, 36, and 50-60 weeks were employed.

Regeneration in older age.

“With growing age, we could observe a continuous abatement of the regenerative capability of the
animals”, Dr. Nils Hartmann, researcher in Englert’s laboratory at FLI, explains. “While younger fish were
able to fully renew their fin within four weeks, very old fish could in the end only rebuild half of it”. Already
after three days, these differences in the rates of fin regrowth very statistically significant. “The results
highlight the huge regenerative advantage younger fishes have compared to the elderly.”

What we can learn from the fish.

In younger fin tissues, a high amount of proliferating cells were present, whereas in older fish, more dying
(apoptotic) cells were found. The higher number of proliferating cells in younger fish results in a more
active cell division, which could be the reason for the age-dependent regenerative differences.
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These findings help to better understand the regenerative processes in vertebrates and to, eventually,
answer the question why humans have such a limited regenerative capability. Because: “Although the
caudal fin seems to have little in common with human tissues, it consists of many cell types relevant for the
human body: bone, neurons, muscles, skin and connective tissue. Of course, research is still in the
beginning. But through the establishment of this regeneration model, we will be able to learn more about
cells and factors responsible for the abating regeneration in age. With N. furzeri, we are hopefully able to
someday explain and improve the regenerative capability of humans”, the researchers sum up.
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Background information.

The Leibniz Institute for Age Research — Fritz Lipmann Institute (FLI) is the first German research
organization dedicated to biomedical aging research since 2004. More than 330 members from over 30
nations explore the molecular mechanisms underlying aging processes and age-associated diseases. For
more information, please visit www.fli-leibniz.de.

The Leibniz Association connects 89 independent research institutions that range in focus from the natural,
engineering and environmental sciences via economics, spatial and social sciences to the humanities.
Leibniz Institutes address issues of social, economic and ecological relevance. They conduct knowledge-
driven and applied basic research, maintain scientific infrastructure and provide research-based services.
The Leibniz Association identifies focus areas for knowledge transfer to policy-makers, academia, business
and the public. Leibniz Institutes collaborate intensively with universities — in the form of
“WissenschaftsCampi” (thematic partnerships between university and non-university research institutes),
for example — as well as with industry and other partners at home and abroad. They are subject to an
independent evaluation procedure that is unparalleled in its transparency. Due to the institutes’
importance for the country as a whole, they are funded jointly by the Federation and the Lander,
employing some 18,100 individuals, including 9,200 researchers. The entire budget of all the institutes is
approximately 1.64 billion EUR. See www.leibniz-association.eu for more information.
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Picture 1

Turquois killifish is able to fully regenerate injured caudal fins — but only in young age.
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