
 

Neurons' response to seizure-induced
stress reduces seizure severity
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Acrylic painting of neural communication, which is
depicted here as neurones reaching out and connecting
with each other. The red, circular background is
reminiscent of a tissue culture dish or petri dish. This
image was inspired by Matisse's paintings of inter-linked
dancing figures. Neurones are cells in the nervous
system which carry information in the form of electrical
signals and allow us to sense and respond to our
environment. Credit: Stephen Magrath, Wellcome
Collection

In response to seizures, the endoplasmic reticulum
(ER), a network of flattened tubes in the cell that
packages and transports proteins, triggers a stress
response that reduces brain activity and seizure
severity. The new findings, reported by Nien-Pei
Tsai and colleagues at University of Illinois at
Urbana-Champaign on 26th September in PLOS
Genetics, may have important implications for the
development of new epilepsy therapies. 

For one-third of epilepsy patients, existing anti-

epileptic drugs don't effectively prevent the
uncontrolled electrical disturbances in the brain that
causes a seizure. Scientists hope to develop more
effective therapies through a better understanding
of what occurs during a seizure at a molecular level
inside neurons, such as within the ER. Seizures are
known to cause a stress response in the ER that
can be severe enough to cause cell death, but until
the current study, no one knew if the stress
response had any positive effects on brain activity.
Using a mouse model where they could monitor
electrical signals in the brain, the researchers
induced seizures and looked for downstream
effects of the ER stress response. They discovered
that the early part of the ER stress response
triggers a signaling pathway that reduces brain
activity through the production of certain protective
proteins.

"This finding on one hand demonstrates how
amazing our brain is to initiate its own protective
mechanisms to deal with the insult (a seizure) but
on the other hand reminds us how complex the
seizures can be," said author Nien-Pei Tsai. "In the
future, we plan to study the long-term effect of this
stress response on epilepsy and other neurological
disorders that also cause seizures. We hope that
our effort will ultimately improve the design and
effectiveness of anti-seizure therapies."

Previous work in this area had suggested that
inhibiting the ER stress response potentially could
be effective for treating epilepsy. The new findings,
however, suggest that attempts to reduce ER
stress through pharmaceutical therapies may
actually worsen seizure activity. In the future, it may
be interesting to study how different levels of ER
stress affect the duration or frequency of
subsequent seizures. 

  More information: Liu D-C, Eagleman DE, Tsai N-
P (2019) Novel roles of ER stress in repressing
neural activity and seizures through Mdm2- and
p53-dependent protein translation. PLoS Genet
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