
 

Grandma chimps offer clues for evolution of
menopause in humans
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A Chimpanzee rests at Malaysia's national zoo in Kuala Lumpur.

Humans and some whales are the only known species in which females
live long after they stop being able to reproduce.
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A new paper in the journal Science on Thursday argues that chimpanzees
should now be added to the list, and offers clues about the evolutionary
imperatives behind menopause in women.

"Chimpanzees have been studied in the wild for a long time, and you
might think there's nothing left to learn about them," senior author Kevin
Langergraber of Arizona State University told AFP. "I think this
research shows us that's not true."

The vast majority of mammal females produce offspring until the end of
their lives, but humans experience a decline in reproductive hormones
and the permanent cessation of ovary function around age 50.

Females of five species of toothed whale, including orcas and narwhals,
similarly survive well beyond fertile age.

It isn't obvious why natural selection would favor this trait, and only
among a handful of species.

Some scientists have put forward the "grandmother hypothesis" as a
possible explanation: the idea that older females enter a post-
reproductive state to consume fewer resources and focus on improving
their grandchildren's odds of survival.

Demographics and hormones

In the new paper, researchers examined the mortality and fertility rates
of 185 female chimpanzees in the Ngogo community of wild
chimpanzees in Kibale National Park, Uganda, between 1995 and 2016.

Specifically, the team calculated a metric called the post-reproductive
representation (PrR), which is the average proportion of the adult life
span that is spent in a post-reproductive state.
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Past attempts that used demographic data to study whether chimps
underwent menopause were hampered by haphazard statistical methods,
lead author Brian Wood of the University of California, Los Angeles,
told AFP, with PrR proving a more robust measure.

It showed Ngogo chimpanzee females—but not other chimpanzees from
other populations—lived on average 20 percent of their adult years in a
post-reproductive state, just a little under what has been observed in
humans.

To exclude the possibility that, say, an STD swept through the
community causing mass sterility among older females in the past, the
team paired the demographic data with hormonal status.

They took urine samples of 66 females ranging in age and reproductive
status, and measured the levels of gonadotropins, estrogens, and
progestins, finding the hormonal patterns closely mirrored what was seen
in human females experiencing menopausal transition.

Chimps aren't good grandmas

Still, the case for menopause in chimps isn't quite closed, say the
authors, offering two possible interpretations.

Wild animals have been found to have substantial post-reproductive life
spans in captivity where they are protected from predators and disease,
and it's possible the Ngogo chimps similarly experienced unusually
favorable conditions, such as an absence of leopards that were hunted to
extinction in the area.

Alternatively, the remote Ngogo chimps might be more typical of
historic populations that were untouched by human activities such as
hunting and logging.
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If that's so, said Wood, then scientists need to update their evolutionary
theories of menopause.

In chimpanzee society, daughters leave the community in which they are
born, while the males who remain mate promiscuously.

That means males don't know who their offspring are, and by extension,
grandmothers don't know which grandoffspring are theirs—so the
"grandmother hypothesis" won't apply.

Instead, Wood said that menopause might have evolved to reduce
competition for limited breeding opportunities between aging females
and their daughters.

When a female chimp first enters a new group, she starts out with a low
level of relatedness to other members, though this increases over time as
she breeds.

Since her genes are by then widespread, she has less to gain in breeding
conflict against a younger female.

Dan Franks of the University of York who has studied postmenopausal
killer whales, described the study as "fascinating".

"This research presents the first instance of menopause occurring in non-
human primates in the wild," he said, adding that the second
interpretation offered by the authors was "tantalizing" in terms of its
evolutionary implications.

The authors hope to study the question further among bonobos, who
along with chimpanzees are our closest relatives in the animal kingdom.

  More information: Brian M. Wood et al, Demographic and hormonal
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evidence for menopause in wild chimpanzees, Science (2023). DOI:
10.1126/science.add5473. 
www.science.org/doi/10.1126/science.add5473 

Michael Cant et al, Menopause in chimpanzees, Science (2023). DOI:
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