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there is a marked decrease in the release of 
gonadotropins. Even humans born without 
sex organs demonstrate this decrease, albeit 
to different extents, suggesting a more brain-
controlled release of hormones. However, 
when gonads are removed in rodents, 
scientists observe an immediate spike in 
the release of gonadotropins, suggesting 
more gonad-controlled release of hormones. 
This difference in the prepubertal release of 
hormones could make it difficult to study 
the mechanisms behind the initiation of 
puberty, Ojeda says. “If that’s so important, 
then the fundamental mechanism of how 
puberty takes place would be different 
in rodents and humans, but that’s not the 
case,” he says, adding that the conservation 
of so many genes and other mechanisms 
surrounding puberty still makes rodents 
worthwhile organisms to study human 
puberty. 

Honeybees
The unique reproductive style of honeybees, 
in which queen bees choose whether to 
fertilize eggs after mating with male bees 
(known as drones), also means that puberty 
in these insects is unique. Unlike most other 
species, where puberty is something that an 
individual organism undergoes, puberty 
in honeybees seems to be a colony-level 
process. The all-female worker bees are 
responsible for building and maintaining 
combs, and these same workers seem 
to initiate puberty by building combs 
specifically for the rearing of offspring drone 
bees, known as drone combs. “A colony isn’t 
reproductive until it has a drone comb ready 
to go,” says Michael Smith, a neurobiologist 
at the Max Planck Institute for Ornithology 
in Starnberg, Germany. These drone combs 
tend to be larger than regular combs, with 
larger individual hexagonal cells, and Smith 
says that building these combs is “the first 
reproductive investment” that honeybees 
make. Other insects, like fruit flies, might 
also offer takeaways for human puberty. 
Scientists found, for instance, that damage 
to structures in larval fruit flies results in 
the release of a protein that delays puberty 
or the development of wings and other 
adult structures10. Inflammatory signals in 
humans could similarly have an effect on the 
onset of puberty. 

humans, we might be struck with a 
growth spurt of height, but that’s certainly 
not the only or even most remarkable change 
in puberty,” Ellison says.  

Rats and mice 
Lab rodents, mainly rats and mice, are easily 
among the most commonly used animals 
for studying human puberty. Rodent 
puberty has many similarities to human 
puberty, despite some notable differences. 
Laboratory rats and mice don’t usually 
menstruate, for example. How the release of 
pubertal hormones known as gonadotropins 
is controlled also differs, says Sergio Ojeda, 
a neuroendocrinologist at Oregon Health & 
Science University’s School of Medicine. In 
humans, in the years leading up to puberty, 

Correction
In the January 2018 issue, the article 
“Puzzling over privilege: How the immune 
system protects—and fails—the testes” 
(Nat. Med. 24, 2–5, 2018) inaccurately listed 
an NIH workshop as having been held in 
September 2016. The workshop was held 
in September 2017. The error has been 
corrected in the HTML and PDF versions of 
the article as of 24 January 2018.
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