
 

Researchers study relationship between
epilepsy drug and Alzheimer's disease
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Pharmacokinetic analysis of levetiracetam (LEV) in 6-month aged 5XFAD mice
reveals significant sex differences. A, Plasma concentration time profiles of
LEV by dose and sex in 5XFAD males and females. B, One-compartment model
fit for the 30 mg/kg dose. C, Volume of distribution (V/F) and clearance (CL/F)
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is shown. CL/F is significantly different in male and female 5XFAD (P = .009)
and LEV dose dependent (P = .049) mice. D, Predicted concentration versus
time curves for BID (black) and SID (red) dosing. E, Allometric scaling of each
dose in relation to LEV doses used in MCI clinical trials. Dots are actual
measured concentrations on that day (Cmin or Ctrough). Upper part of gray band is
long-lasting ABG101, and lower part of band is steady state concentration for
single dose of LEV at 125 mg/kg. F, Concentration of LEV in plasma and brain.
While exhibiting a linear relationship, there is more variability in female mice.
Credit: Alzheimer's & Dementia: Translational Research & Clinical Interventions
(2022). DOI: 10.1002/trc2.12329

Researchers from an Indiana University School of Medicine-led
consortium of Alzheimer's disease experts are studying how an anti-
seizure drug used to treat epilepsy in children and adults could be
repurposed as a potential therapeutic for Alzheimer's disease. 

The study, recently published in Alzheimer's & Dementia: Translational
Research & Clinical Interventions, analyzed the FDA-approved epilepsy
drug levetiracetam using the rigorous pipeline of the Preclinical Testing
Core within the Model Organism Development and Evaluation for Late-
Onset Alzheimer's Disease (MODEL-AD). 

Paul Territo, Ph.D., professor of medicine at IU School of Medicine,
and Kristen Onos, Ph.D., research scientist at the Jackson Laboratory,
led the write-up of the study, which sought to assess levetiracetam's
potential as an Alzheimer's therapeutic through a newly developed
rigorous preclinical testing pipeline. 

The team first performed experiments to determine the optimal dose
strategy and range in a mouse model that overlaps with some aspects of
human Alzheimer's disease. They followed this with a chronic dosing
study using multiple doses of the drug. 
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The outcomes of the study, also known as pharmacodynamics, were
primarily focused on what could translate directly to the human clinic,
including PET/MRI scans using a tracer to assess bran amyloid
deposition and a tracer to assess brain metabolism/activity. Sequencing
of brain tissue was also performed to look at gene expression changes
that occurred as the result of drug treatment. 

"Not only did we focus on making a rigorous testing pipeline, but we
also prioritized measurements that directly translate from the animal to
the human as much as possible," said Onos, the first author of the paper. 

Territo and Onos said the team chose to test the anti-seizure medication
because of its current clinical trial status. They also highlighted that it
was important to select a drug that had a non-traditional mechanism of
action, outside of the typically used amyloid-lowering compounds. As
Alzheimer's disease can cause hyperexcitability in neurons in the brain,
the hope is that the use of an anti-epileptic will help bring the brain back
to normal levels of functioning. 

Levetiracetam binds to a specific receptor in the brain, SV2A, which is
still being investigated regarding its overall function. Blockade of this
receptor appears to lower overall levels of neurotransmitter release.
Territo said dialing back neurotransmitter release would lead to reduced
hyperexcitability in the brain. 

Based on their work, the team discovered important sex differences in
the effects of levetiracetam. Overall, the disease state showed the
greatest improvement in female rather than male mice. While this could
be for several reasons, it's promising as women are more likely to be
afflicted with Alzheimer's disease, independent from increased
longevity, they said. 

"We're trying to do research not only to advance our basic understanding
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of how disease progresses in Alzheimer's disease, but how can you
possibly apply new therapeutic approaches that are not specifically
targeting amyloid and tau," Territo said. 

MODEL-AD provides their findings as a resource to the broader
research community, and researchers can visit stopadportal.synapse.org
to submit compounds for consideration. 

  More information: Kristen D. Onos et al, Pharmacokinetic,
pharmacodynamic, and transcriptomic analysis of chronic levetiracetam
treatment in 5XFAD mice: A MODEL‐AD preclinical testing core
study, Alzheimer's & Dementia: Translational Research & Clinical
Interventions (2022). DOI: 10.1002/trc2.12329
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