
 

Black bear gut biome surprisingly simple,
scientists say
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Black bears, like the one caught here by a camera trap in Michigan, have a
surprisingly simple microbial ecosystem in their guts. Whereas many animals
harbor diverse ecosystems that vary across the gut, the black bear's seems to be
remarkably uniform. This raises some interesting questions and opportunities for
researchers. Credit: Diana Lafferty, Northern Michigan University
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In recent decades, researchers have found that most mammals' guts are
surprisingly complex environments—home to a variety of microbial
ecosystems that can profoundly affect an animal's well-being. Scientists
have now learned that the bear appears to be an exception, with its gut
playing host to a microbial population that varies little across the
intestinal tract.

"It's the first mammal species where we've looked at two separate
locations in the gut and found microbial communities that are essentially
indistinguishable from each other," says Sierra Gillman, first author of a
paper on the work and a Ph.D. student at the University of Washington.
Gillman did the work while a grad student at Northern Michigan
University (NMU).

"Bears have really simple guts—pretty much a garden hose—so they
can't regulate their gut microbes to the extent that animals with longer,
more complex guts can," says Erin McKenney, co-author of the paper
and an assistant professor of applied ecology at North Carolina State
University. "Without that control, the bears' diet and environment may
play a greater role in shaping the gut microbiome. It raises some
interesting evolutionary questions about the relationship between the
shape of an animal's gut, its gut microbiome, and the relationship
between the microbiome and the animal's health and behavior."

The researchers set out to learn more about the gut microbiome of
American black bears (Ursus americanus) with little idea of what to
expect. Not much research has been done on microbial ecosystems in the
species, and what work has been done has focused on animals in
captivity. Since animals in captivity and animals in the wild often have
very different gut microbiomes, the researchers were curious as to what
they'd find. One major challenge was obtaining samples in the first
place.
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To that end, the researchers worked with guides who lead scheduled trips
with hunters in the Upper Peninsula of Michigan. Gillman developed a
detailed set of protocols and conducted training sessions with the guides
on how to collect samples from bears that were harvested when the
guides went on their regularly scheduled trips with hunters. Specifically,
Gillman taught the guides how to retrieve samples from both the
jejunum, which is the middle section of the small intestine, and the
colon, which is also called the large intestine.

Ultimately, the researchers obtained 31 useable jejunum samples and 30
useable colon samples. They then analyzed the samples to identify which
microbial species were present.

The researchers expected to see more, and different, species of microbes
in the colon. The colon is often where digestion slows down, enabling
gut microbes to break down fiber in the diet—which normally fosters
microbial diversity. But not, apparently, in the black bears of Michigan.

Why are bear gut microbiomes different from the microbiomes of other
omnivores scientists have looked at? In a word, it's probably the cecum.

Omnivores with more complex guts have a small pouch—called the
cecum—between the small and large intestine. The cecum helps slow
down the rate at which food passes through the gut, like an oxbow in a
river, and likely serves as a reservoir for microbial populations in the
gut, allowing animals to replenish the diversity of their microbiomes,
even as their diets and health change.

"Bears don't have a cecum," Gillman says. "That makes their gut
microbiomes more vulnerable to systemic change due to diet, health or
other factors."

This finding has an immediate practical application for wildlife
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researchers.

"In many animal species, a fecal sample can tell you what the microbial
diversity of the colon was like—but it doesn't tell you much about what's
happening in other parts of the gut," says Diana Lafferty, co-author of
the paper and an assistant professor of wildlife ecology at NMU. "Our
work suggests that a fecal sample offers insight into the microbial
community across the entire gut for black bears—and possibly for other
carnivores and omnivores that have simple gut morphologies."

In other words, they can learn more from wild animal poop than they
previously thought.

The researchers are currently in the process of comparing the samples
collected in Michigan to samples from black bears harvested by hunters
in North Carolina, in order to determine if the findings are consistent
across geographic regions.

"We are also looking at carnivore species that also lack a cecum to see if
they have a similar lack of microbial diversity across the gut," Gillman
says.

"And we are working on a project that will help us better identify and
understand the connections between the gut microbiome and bear
health," says Lafferty.

"One of the things we're curious about is weight gain," McKenney says.
"We know that specific shifts in the microbiome can lead to weight gain
and obesity in other species, which is usually viewed as a negative. But
for species that hibernate, like bears, that could actually be
advantageous."

  More information: Sierra J. Gillman et al, Wild black bears harbor
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simple gut microbial communities with little difference between the
jejunum and colon, Scientific Reports (2020). DOI:
10.1038/s41598-020-77282-w
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