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Smart cells teach neurons damaged by
Parkinson's to heal themselves
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Immunohistochemistry for alpha-synuclein showing positive staining (brown) of
an intraneural Lewy-body in the Substantia nigra in Parkinson's disease. Credit:

Wikipedia

As a potential treatment for Parkinson's disease, scientists at the
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University of North Carolina at Chapel Hill have created smarter
immune cells that produce and deliver a healing protein to the brain
while also teaching neurons to begin making the protein for themselves.

The researchers, led by Elena Batrakova, an associate professor at the
UNC Eshelman School of Pharmacy's Center for Nanotechnology in
Drug Delivery, genetically modified white blood cells called
macrophages to produce glial cell-derived neurotrophic factor, or
GDNF, and deliver it to the brain. Glial cells provide support and
protection for nerve cells throughout the brain and body, and GDNF can
heal and stimulate the growth of damaged neurons.

"Currently, there are no treatments that can halt or reverse the course of
Parkinson's disease. There are only therapies to address quality of life,
such as dopamine replacement," Batrakova said. "However, studies have
shown that delivering neurotrophic factor to the brain not only promotes
the survival of neurons but also reverses the progression of Parkinson's
disease."

In addition to delivering GDNF, the engineered macrophages can
"teach" neurons to make the protein for themselves by delivering both
the tools and the instructions needed: DNA, messenger RNA and
transcription factor.

Successfully delivering the treatment to the brain is the key to the
success of GDNF therapy, said Batrakova. Using immune cells avoids
the body's natural defenses. The repurposed macrophages are also able to
penetrate the blood-brain barrier, something most medicines cannot do.
The reprogrammed cells travel to the brain and produce tiny bubbles
called exosomes that contain GDNF. The cells release the exosomes,
which then are able to deliver the proteins to neurons in the brain. The
work is described in an article published online by PLOS One.
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"By teaching immune system cells to make this protective protein, we
harness the natural systems of the body to combat degenerative
conditions like Parkinson's disease," Batrakova said.

The North Carolina Biotechnology Center awarded a $50,000
Technology Enhancement Grant to the School to help develop the
technology into a viable treatment that can be licensed and
commercialized.

"This award is an enormously important step towards further successful
commercialization of our very exciting cell technologies," said
Alexander Kabanov, director of the nanotechnology center. "We will
continue our translational efforts at CNDD, and very soon I believe we
will see these discoveries on the frontiers of scientific moving into
clinical practice."

More information: "GDNF-Transfected Macrophages Produce Potent
Neuroprotective Effects in Parkinson's Disease Mouse Model." PLoS
ONE 9(9): e106867. DOI: 10.1371/journal.pone.0106867
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