
 

Study suggests new treatment for seizures
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Seizure activity in control and aromatase inhibitor-treated rats is shown. The top
two elements show seizure activity in a control rat (yellow is an EEG recording
and blue is a way of quantifying power in the EEG recording). The bottom two
elements are the same type of EEG recording and power analysis in a rat that
received an aromatase inhibitor just after seizure onset. You can see, especially
from the EEG, that seizure activity is strongly suppressed in the rat that received
the aromatase inhibitor. Credit: Sato and Woolley

Researchers from Northwestern University, Evanston, Illinois, have
discovered a new factor in the escalation of seizures: the synthesis, or
generation, of estrogens in the brain.

Their study in rats, published in the journal eLife, also suggests that
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using a drug that inhibits estrogen synthesis, called an aromatase
inhibitor, may be an effective approach to controlling seizures.

Seizures occur when connected groups of cells in the brain become over-
active and fire together. Current treatments work by dampening brain
activity generally, which is often effective in controlling seizures, but
can also lead to negative side-effects such as drowsiness, dizziness, or
difficulty concentrating. As a result, there is a need for new and
effective therapies.

"One alternative to current treatments may be to target a factor that
promotes activity more selectively during seizures," says corresponding
author Catherine Woolley.

"Estrogens could play such a role. While most people think of estrogens
as being female sex hormones, they are also synthesized in the brains of
both males and females where they could influence seizure activity."

To test this idea, the team injected both male and female rats with kainic
acid to induce a severe form of seizures known as status epilepticus. This
common, life-threatening condition occurs when epileptic fits last too
long or follow one another so closely that patients are unable to recover
consciousness between them. The researchers found that, in both sexes,
seizures stimulate the synthesis of estrogens in the hippocampus, a part
of the brain that is often involved in these episodes.

Each rat was then randomly administered with either a substance without
therapeutic action, known as a vehicle, or an aromatase inhibitor,
fadrozole or letrozole, the latter of which is already in clinical use for
breast cancer. The vehicle-treated rats displayed the expected
progression of seizure activity, while the fadrozole and letrozole-treated
rats showed much lower activity. This demonstrated that aromatase
inhibitors strongly suppressed the escalation of seizures in both sexes,
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without the need for anti-seizure drugs.

"As estrogens are known to increase the activity of cells in the
hippocampus, estrogen synthesis during seizures could contribute to this
activity, making the episodes worse," Woolley explains.

"Our findings show that breaking this cycle with aromatase inhibitor
therapy may be a novel approach to clinically controlling seizures."

Stephen M. Smith, Professor of Medicine at Oregon Health & Science
University, and Director of Medical Critical Care at the VA Portland
Health Care System, adds: "Building on past work that shows how
estrogen increases neuronal activity in a number of ways, this study
clearly demonstrates that inhibiting estrogen production suppresses
seizures quickly and effectively in a rat model of status epilepticus.

"Given the unacceptably high mortality rate of status epilepticus in
humans, these findings are likely to elicit great interest by physicians in
the field. They will hopefully also trigger clinical trials to determine the
efficacy and safety of currently available aromatase inhibitors in patients
with this condition."

One concern over this approach is that aromatase inhibition would
eliminate the ability of estrogens to protect neuronal structures and
function, which could worsen seizure-related damage in the brain. The
team investigated this, however, and found no negative effects of
fadrozole or letrozole within the hippocampus.

"Further experiments with more detailed analyses of seizure-related
neuronal damage are needed to investigate how aromatase inhibition
during seizures affects the consequences of these episodes for the brain,"
says Woolley.
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"It is also important to understand how exactly seizure activity leads to
estrogen synthesis in the brain, how estrogen levels go back down after a
seizure, and what other circumstances stimulate brain estrogen synthesis.
Answers to these questions will provide context for future drug
development."

  More information: Satoru M Sato et al, Acute inhibition of
neurosteroid estrogen synthesis suppresses status epilepticus in an animal
model, eLife (2016). DOI: 10.7554/eLife.12917
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