
 

A better way to study Parkinson's disease in
the lab could lead to earlier diagnosis
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Lalitha Madhavan, MD, PhD, and her research team used induced pluripotent
stem cell technology to reprogram adult skin cells into brain cells to study
Parkinson's disease. Credit: University of Arizona Health Sciences

A study published in Progress in Neurobiology and led by researchers at

1/4

https://pubmed.ncbi.nlm.nih.gov/37451330/


 

the University of Arizona College of Medicine, Tucson, has developed
an improved method to study Parkinson's disease in the lab. Along the
way, researchers also uncovered clues that may help scientists figure out
how to detect Parkinson's earlier and point the way toward better
treatments.

Around a million Americans are living with Parkinson's disease, a 
neurological disorder that causes difficulty in movement, balance and
cognition. Symptoms worsen until tasks like walking, talking and
swallowing present enormous challenges. While there is no cure, there
are treatments that control symptoms—but their effectiveness wanes
over time and they are associated with unwanted side effects.

"It's a slow-developing disorder. We only diagnose the disease at a late
stage, when 60-70% of dopamine neurons are dysfunctional or have died
off," said Lalitha Madhavan, MD, Ph.D., associate professor of
neurology at the College of Medicine—Tucson, part of UArizona Health
Sciences.

"We have treatments, but at that point you're trying to throw a small
glass of water on a raging fire. Being able to diagnose the condition at
the earliest stages would be a big step."

Madhavan's team used cells from Parkinson's patients to create a human-
derived laboratory model to study the disease. Using induced pluripotent
stem cell technology—a powerful technique that transforms adult cells
into embryo-like cells that can then mature into any cell type—the lab
reprogrammed adult skin cells called fibroblasts into brain cells.

Using the reprogrammed neurons, Madhavan Lab researchers discovered
several changes in the cells from Parkinson's subjects that differentiated
them from cells of healthy individuals. Madhavan hopes this finding can
form the basis for better cell-culture systems for studying Parkinson's
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disease in the lab, potentially leading to improved diagnostics and
treatments.

The experiments also showed that skin cells may act as a window into
the brain. Skin cells don't cause neurological symptoms, but some of the
same changes that damage brain cells might also affect skin cells,
producing similar molecular "signatures."

"We wanted to make neurons from skin biopsies using this fantastic
technology; however, we noted along the way that the fibroblasts
themselves seemed to have signatures that differentiated individuals with
Parkinson's. We started to dig deeper into that," Madhavan said. "It's
exciting that we've shown that connection, and that it tells us skin cells
could perhaps be used to diagnose the disease early."

The team hopes that, in the future, doctors will be able to catch
Parkinson's disease earlier by examining skin cells for signs that the
disease is brewing.

"This could be a system in which we could very carefully diagnose
people at early stages," Madhavan said, adding that her team received a
patent on a method for examining skin cells for molecular signs that
correlate to Parkinson's disease.

They are now investigating how skin cells change over time to learn
more about how the disease progresses and how to identify it early. Tech
Launch Arizona, the University of Arizona's technology
commercialization office, is helping protect the innovation and
developing strategies to take it from the laboratory to the marketplace
where it can impact the lives patients and their doctors.

Madhavan says that if we could catch Parkinson's disease earlier, doctors
could prescribe currently available treatments that can slow disease
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progression. Simultaneously, scientists could work to develop next-
generation Parkinson's drugs that target the disease in its early stages.

Because a patient's skin cells are easy to access—especially compared to
brain cells—Madhavan also hopes the system could be used for a
precision-medicine approach, matching patients with optimized
treatments based on a skin biopsy and lab test showing which drug might
work best based on their unique genetic profile.

"We've been putting Parkinson's into one big bucket when actually
different people express it differently," she said. "This system would
allow us to carefully classify Parkinson's and assess treatments more
effectively based on such a classification."

  More information: MJ Corenblum et al, Parallel neurodegenerative
phenotypes in sporadic Parkinson's disease fibroblasts and midbrain
dopamine neurons, Progress in Neurobiology (2023). DOI:
10.1016/j.pneurobio.2023.102501
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