
 

Brain regions found in rats that drive stress
response
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A team of researchers at the Nagoya University Graduate School of
Medicine in Japan has found what they describe as the central master
driver of psychosocial stress responses in rats. In their paper published in
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the journal Science, the group describes their experiments with rats and
what they learned from them.

Stress in humans is both a mental and emotional type of strain or tension
that typically results from adverse or demanding circumstances. It also is
very often accompanied by physical reactions, such as sweating, an
increase in heart rate or heightened blood pressure. Prior research has
suggested that stress is a leftover remnant from the distant past, when
human ancestors developed a keen fight or flight response to threats.

In modern times, such a response is seldom needed, but it can be
triggered by less life-threatening events such as being chewed out by a
boss. Prior research has also shown that people who experience stress on
a regular basis tend to have negative health experiences such as
hypertension. Because of that, scientists have been studying stress to
learn more about the factors behind it and to determine if there might be
a way to dampen its impact on the body. In this new effort, the
researchers sought to find the controlling mechanism for stress in rats.

The work involved injecting tracers into rat brains and then subjecting
them to a stressful event—rat bullying by an intimidating rat. The tracers
allowed the researchers to see which parts of the brain were activated as
the rats experienced stress. The researchers report that two relatively
unexplored regions of the rat brain became active under the stress
condition—the dorsal tenia tecta and the dorsal peduncular cortex. A
closer look at the two brain regions showed that they were involved in
sending signals to the hypothalamus—but only when the rat was
experiencing stress. The researchers found that disabling the signaling
resulted in a reduction in stress symptoms in the rats, but did not
interfere with other bodily functions. They suggest that the two brain
regions comprise the central master driver of psychosocial stress
responses in rats.
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Neural circuit that drives physical responses to emotional stress. Emotional stress
signals are processed in the "emotion" circuits and integrated in the DP/DTT.
The integrated signals are transmitted to the hypothalamus which then drives a
variety of physical responses through circuits that control "body" functions. The
discovered "mind-body" connection constitutes a key part of the stress circuit in
the brain. Credit: © Kazuhiro Nakamura.

  More information: Naoya Kataoka et al. A central master driver of
psychosocial stress responses in the rat, Science (2020). DOI:
10.1126/science.aaz4639
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