
 

Researchers unravel why people with HIV
suffer from more neurologic diseases
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Using calcium imaging, DVM student Keira Sztukowski and her colleagues were
able to show that a lot of neurodegenerative disorders stem from the
hyperexciteability of certain neurons, which can be induced by HIV. Credit:
Colorado State University

Human immunodeficiency virus (HIV) and acquired immunodeficiency
syndrome (AIDS), which the HIV virus can cause, continue to be one of
the world's greatest health problems.

In 2017, an estimated 36.9 million people worldwide were living with
HIV and only 59 percent of them were receiving antiretroviral therapy
(ART). And while access to ART means that many people with HIV can
live longer and healthier lives, as many as half of them still suffer from
neurological diseases.
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HIV-associated neurocognitive disorders can range from mild disorders
that cause no symptoms to severe dementia.

"There's always been more neurological problems in people infected
with HIV for long periods of time, even with ART," said Keira
Sztukowski, a CSU student in the second year of the Doctor of
Veterinary Medicine Program. "So even those that are living longer,
better lives are still developing neurological diseases later in life."

Sztukowski, a recipient of the American Veterinary Medical Foundation
Second Opportunity Research Scholarship, spent last summer
investigating this problem using feline immunodeficiency virus (FIV).
FIV infects cats and is very similar to HIV.

"As long as this has been going on, there hasn't been a clear
understanding of the mechanisms involved or of what's actually
happening inside the brain, so that's where this project launched from,"
Sztukowski said.

The study, recently published in the journal PLOS Biology, showed that
FIV and HIV share a core cellular pathway that changes neuron activity,
and identified a specific molecular pathway that occurs in HIV-
associated neurological disorders. These novel and valuable findings
could help the development of therapies designed to prevent
neurological problems in people with HIV. It also shows that using FIV
as a model is an effective way to study the mechanisms of HIV-
associated neurological problems.

"Pieces of evidence were available before we completed this pathway,
but we're the first to put it all together," said Seonil Kim, Sztukowski's
mentor on the project and an assistant professor in the Department of
Biomedical Sciences whose lab studies different diseases, including
Alzheimer's and Autism.
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Sztukowski previously earned a degree in molecular cellular
developmental biology from the University of Colorado Boulder. There,
she studied how pythons are able to eat such large meals at one time in a
broader effort to better understand obesity in people. She plans to pursue
a specialty veterinary career in research and radiology that will allow her
to continue applying basic science to enhance human health.

"This project has been very exciting," Sztukowski said. "The possibility
of helping HIV-infected people for whom there really is no effective
treatment for neurodegenerative changes is a cool possibility, even if it's
decades down the road."

  More information: Keira Sztukowski et al. HIV induces synaptic
hyperexcitation via cGMP-dependent protein kinase II activation in the
FIV infection model, PLOS Biology (2018). DOI:
10.1371/journal.pbio.2005315
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