
 

Brain cells show teamwork in short-term
memory
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Image of pyramidal neurons in mouse cerebral cortex
expressing green fluorescent protein. The red staining
indicates GABAergic interneurons. (Source PLoS
Biology). Image via Wikimedia Commons.

Nerve cells in our brains work together in harmony
to store and retrieve short-term memory, and are
not solo artists as previously thought, Western-led
brain research has determined. 

The research turns on its head decades of studies
assuming that single neurons independently
encode information in our working memories.

"These findings suggest that even neurons we
previously thought were 'useless' because they
didn't individually encode information have a
purpose when working in concert with other
neurons," said researcher Julio Martinez-Trujillo,
based at the Robarts Research Institute and the
Brain and Mind Institute at Western University.

"Knowing they work together helps us better
understand the circuits in the brain that can either
improve or hamper executive function. And that in
turn may have implications for how we work though
brain-health issues where short-term memory is a
problem, including Alzheimer disease,
schizophrenia, autism, depression and attention

deficit disorder."

Working memory is the ability to learn, retain and
retrieve bits of information we all need in the short
term: items on a grocery list or driving directions,
for example. Working memory deteriorates faster in
people with dementia or other disorders of the brain
and mind.

In the past, researchers have believed this 
executive function was the job of single neurons
acting independently from one another—the brain's
version of a crowd of people in a large room all
singing different songs in different rhythms and
different keys. An outsider trying to decipher any
tune in all that white noise would have an
extraordinarily difficult task.

This research, however, suggests many in the
neuron throng are singing from the same
songbook, in essence creating chords to strengthen
the collective voice of memory. With neural
prosthetic technology—microchips that can "listen"
to many neurons at the same time—researchers are
able to find correlations between the activity of
many nerve cells. "Using that same choir analogy,
you can start perceiving some sounds that have a
rhythm, a tune and chords that are related to each
other: in sum, short-term memories," said Martinez-
Trujillo, who is also an associate professor at
Western's Schulich School of Medicine & Dentistry.

And while the ramifications of this discovery are still
being explored, "this gives us good material to work
with as we move forward in brain research. It
provides us with the necessary knowledge to find
ways to manipulate brain circuits and improve short
term memory in affected individuals," Martinez-
Trujillo said.

"The microchip technology also allows us to extract
signals from the brain in order to reverse-engineer 
brain circuitry and decode the information that is in
the subject's mind. In the near future, we could use
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this information to allow cognitive control of neural
prosthetics in patients with ALS or severe cervical
spinal cord injury," said Adam Sachs, neurosurgeon
and associate scientist at The Ottawa Hospital and
assistant professor at the University of Ottawa
Brain and Mind Research Institute 

  More information: Correlated variability modifies
working memory fidelity in primate prefrontal
neuronal ensembles, PNAS (2017). DOI:
10.1073/pnas.1619949114

  Provided by University of Western Ontario
APA citation: Brain cells show teamwork in short-term memory (2017, March 6) retrieved 7 June 2021
from https://medicalxpress.com/news/2017-03-brain-cells-teamwork-short-term-memory.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
part may be reproduced without the written permission. The content is provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

                               2 / 2

http://dx.doi.org/10.1073/pnas.1619949114
http://dx.doi.org/10.1073/pnas.1619949114
https://medicalxpress.com/news/2017-03-brain-cells-teamwork-short-term-memory.html
http://www.tcpdf.org

