
 

Gut bacteria rewind aging brain in mice
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Elie Metchnikoff was ahead of his time in recognising the role of the gut
microbiome on health and longevity. Credit: Gallica Digital Library/Wikimedia
Commons

In 1895, on turning 50, Elie Metchnikoff became increasingly anxious
about aging. As a result, the Russian Nobel prize-winning scientist, and
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one of the founders of immunology, turned his attention away from
immunology and towards gerontology—a term that he coined.

He was fascinated by the role that intestinal bacteria play in health and
disease and suggested that people from parts of eastern Europe lived
longer because they ate a lot of fermented foods containing lactic acid
bacteria. Although popular at the time, this theory linking gut microbes
to healthy aging was largely ignored by scientists until relatively recently.
We now recognize the importance that the trillions of bacteria, known as
the gut microbiome, have in regulating health and disease.

Evidence has been accumulating for almost a decade that the 
microbiome composition changes with age. In 2012, research by my
colleagues at University College Cork showed that diversity in the
microbiome was linked to health outcomes in later life, including frailty.
But we still didn't know much about the effect of the microbiome on
brain aging.

In 2017, we revisited Metchnikoff's ideas, putting them in the context of
brain aging, and showed that aging induced changes in the microbiota
and immune system, and was associated with cognitive decline and
anxiety. However, this study, like many in the field, only showed an
association between aging and these factors. It did not prove that one
thing caused the other.

In a subsequent study, we went a step further in showing that a
microbiota-targeted diet enriched with the prebiotic inulin (a prebiotic
feeds the beneficial bacteria in the gut) could lessen the effects of aging
in the brains of middle-aged mice. Yet it still wasn't clear whether the
microbiota itself caused the slowing of brain aging.

In our latest study, we show that by taking the microbiome from young
mice and transplanting them into old mice, many of the effects of aging

2/4

https://medicalxpress.com/tags/gut+microbiome/
https://medicalxpress.com/tags/microbiome/
https://www.nature.com/articles/nature11319
https://www.nature.com/articles/nature11319
https://www.sciencedirect.com/science/article/pii/S088915911730034X
https://medicalxpress.com/tags/immune+system/
https://www.nature.com/articles/s41380-019-0425-1
https://www.nature.com/articles/s43587-021-00093-9


 

on learning and memory and immune impairments can be reversed.
Using a maze, we showed that this fecal microbiota transplant from
young to old mice led to the old mice finding a hidden platform faster.

The immune connection

Aging is associated with an increase in inflammation across all systems
in the body, including the brain. It is clear that immune processes play a
key role in brain aging, with a growing emphasis on the role of a specific
immune cell, the microglia.

Ironically, these are the same class of cells that Metchnikoff visualized
down the microscope, albeit in other tissues, in the late 1800s. We now
also know that the activation of these cells is under constant regulation
by the gut microbiome.

So the next part of the puzzle was to see if the negative effects of aging
on immunity are also reversible by transplanting the microbiota from
young mice to old. Indeed, a lot of the inflammation was lessened.

Finally, we showed that chemicals in a region of the brain involved in
learning and memory (the hippocampus) were more like that of young
mice following the microbiota transplant. Our results show conclusively
that the microbiome is important for a healthy brain in old age.

Was Metchnikoff's step away from immunology premature in
understanding the secrets of aging? Indeed, the relative contribution of
the immune changes seen in the mice receiving young microbiota to the
overall rejuvenation effects deserves further study. But two big questions
remain. What are the exact mechanisms at play? And can we translate
these remarkable findings to humans?
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Mice aren't humans

Working with a controlled situation of mice—which have very defined
genetics, diets and microbiome—is very different from looking at
humans. We need to be careful to not over-interpret these findings. We
are not advocating fecal transplants for people who want to rejuvenate
their brain. Instead, these studies point towards a future where there will
be a focus on microbiota-targeted dietary or bacteria-based treatments
that will promote optimum gut health and immunity in order to keep the
brain young and healthy. Such strategies will be a more palatable elixir
indeed.

Metchnikoff's overall tenets appear to be correct: protecting your gut
microbes may be the secret to the fountain of youth. With advances in
healthcare, longevity has markedly increased. And although we cannot
stop the march of time, we can develop treatments that will protect our
brains from deterioration and we have more than a gut feeling targeting
the microbiome may be one such way. However, much work is still
needed, though, to better understand how gut microbes are able to press
rewind on some of the hallmarks of an aging brain.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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