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Close up from ‘The Other in Mother’ by artist Sarah Greaves

Commissioned by the Arts and Health charity Arc, the exhibition has toured various 
galleries including Manchester Art Gallery.

www.sarahgreavesart.com  www.arc-centre.org/other-in-mother/

The Other in Mother is an installation that explores the psychological transition 
women experience in becoming mothers. Research included interviews with perinatal 
professionals and new mothers as well as a social media campaign that saw over 60 
women from all over the world upload objects and stories about their own ‘maternal 
transition’. Greaves created a large immersive installation of manipulated objects 
representing the diverse experiences of new mothers.
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Breathing to safety

Breathing is essential to our survival making
sure our bodies are supplied with oxygen,

but that is not all. According to a recent study,
the rhythm of our breathing is important for
our ability to remember and for our emotional
judgement.

In animals such as rodents the rate of breath-
ing drives slow oscillations as well as bursts of
faster oscillations in the olfactory bulb and cortex
and the breathing rhythms are thought to regu-
late cortical excitability and network interactions
helping the shaping of smell, memory and
behaviour.

A study in patients with epilepsy showed simi-
lar effects of breathing rhythm in humans. The
authors were able to obtain electrophysiological
data directly from the brains of patients undergo-
ing surgery for intractable epilepsy. They found
that the patients’ brain electrical signals fluctuated
with breathing in areas that process emotions,
memory and smell, namely the olfactory cortex
and the limbic system, including the amygdala
and the hippocampus. Interestingly, they also
observed that the oscillations in these areas
peaked when the patients breathed in through
the nose but they dissipated when they breathed
in through the mouth.

In addition to the electrophysiological tests,
the researchers carried out behavioural experi-
ments that examined the speed of emotional rec-
ognition and memory retrieval and found that
breathing in enhances the speed of recognising
a fear-producing situation and memory retrieval.

On the basis of their findings the researchers
argued that rapid breathing that occurs in a
panic state is physiologically beneficial to the
brain as it results in a faster response to a danger-
ous stimulus.

Zelano C., Jiang H., Zhou G., et al (2016) Nasal respiration entrains
human limbic oscillations and modulates cognitive function. Journal
of Neuroscience, 36(49), 12448–67.

Is there a pain centre in the brain?

Pain is a common problem in humans and a
major source of distress. Not surprisingly it

has been extensively studied over many years
and multiple areas of the brain and pathways
have been identified but so far there has not
been any evidence of a single centre in the brain
that can switch pain off.

In a recent study in mice a research team from
Duke University claim to have identified this key
area in the brain. They noted that a subset of
inhibitory neurons located in the central amyg-
dala, are activated by general anaesthesia and
they labelled these CeAga (Central Amygdala gen-
eral anaesthesia). This location was a surprise to
the researchers as the amygdala are associated
with negative emotions and anxiety.

Giving a mild pain stimulus to the mice they
found that these cells were connected and had
an inhibitory input to at least 18 other centres
in the brain, which are known to process sensory
and emotional aspects of pain. Using optoge-
netics, a technology that uses light to activate a
small cluster of cells in the brain, they were able
to instantaneously terminate the experience of
pain in the mice by stimulating the CeAga neu-
rons. They also established that this neuronal cen-
tre can turn pain off but it cannot turn it on.

With further research these findings may open
the door to the development of drugs that can
specifically target this pain centre and hopefully
achieve better pain control in humans.

Hua T., Chen B., Lu D, et al (2020) General anaesthetics activate a
potent central pain-suppression circuit in the amygdala. Nature
Neuroscience, doi: 10.1038/s41593-020-0632-8.

Story Source: Materials provided by Duke
University. Original written by Karl Leif Bates.

What a headache!

Staying on the subject of pain, have you ever
wondered why a pain in the head affects

you more than the experience of pain elsewhere
in the body? A study published 3 years ago
found the answer to this question. They observed
that the lateral parabrachial nucleus, which is
essential to the affective pain circuit, is activated
more strongly by painful stimulation of the face
than the lower limbs.

The researchers developed a novel technology
called CANE, which they used to identify and
label noxious-stimulus-activated lateral parabra-
chial nucleus and they mapped comprehensively
its anatomical input. This led to the discovery of
a monosynaptic connection between the cranial
sensory neurons and the lateral parabrachial
nucleus pain sensitive neurons, which had not
been known before. This finding indicates the
presence of a direct connection between the cra-
niofacial neurons to the brain’s emotional centres
and the amygdala. Whereas the body neurons
have only indirect input.

When the researchers activated the direct
craniofacial-to-lateral parabrachial nucleus pro-
jection using optogenetic technology they noted
intense facial pain and its emotional effects were
heightened while optogenetic silencing eased
the facial pain. These findings lead the way to a
better understanding of craniofacial pain intensity
and associated emotion and hopefully the devel-
opment of more effective treatments for very
painful and distressing conditions such as
migraine, cluster headaches, trigeminal neuralgia
and others.

Rodriguez E., Sakurai K., Xu J., et al (2017) A craniofacial-specific
monosynaptic circuit enables heightened affective pain. Nature
Neuroscience, 20: 1734–43.
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