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Transplanted bone marrow endothelial
progenitor cells delay ALS disease
progression

April 2 2019

University of South Florida neuroscientist Svitlana Garbuzova-Davis, Ph.D.
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Transplantation of human bone marrow-derived endothelial progenitor
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cells (EPCs) into mice mimicking symptoms of amyotrophic lateral
sclerosis (ALS) helped more motor neurons survive and slowed disease
progression by repairing damage to the blood-spinal cord barrier
(BSCB), University of South Florida researchers report.

The new study, published March 27 in Scientific Reports, contributes to a
growing body of work exploring cell therapy approaches to barrier repair
in ALS and other neurodegenerative diseases.

The progressive degeneration of nerve cells that control muscle
movement (motor neurons) eventually leads to total paralysis and death
from ALS. Each day, an average of 15 Americans are diagnosed with the
disease, according to the ALS Association.

Damage to the barrier between the blood circulatory system and the
central nervous system has been recognized as a key factor in the
development of ALS. A breach in this protective wall opens the brain
and spinal cord to immune/inflammatory cells and other potentially
harmful substances circulating in peripheral blood. The cascade of
biochemical events leading to ALS includes alterations of endothelial
cells lining the inner surface of tiny blood vessels near damaged spinal
cord motor neurons.

This latest study by lead author Svitlana Garbuzova-Davis, Ph.D., and
colleagues at the USF Health Morsani College of Medicine's Center of
Excellence for Aging & Brain Repair, builds upon a previous study
showing that human bone marrow-derived stem cells improved motor
functions and nervous system conditions in symptomatic ALS mice by
advancing barrier repair. However, in that earlier USF study the
beneficial effect was delayed until several weeks after cell transplant and
some severely damaged capillaries were detected even after a high-dose
treatment. So in this study, the researchers tested whether human
EPCs—cells harvested from bone marrow but more genetically similar
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to vascular endothelial cells than undifferentiated stem cells—would
provide even better BSCB restoration.

ALS mice were intravenously administered a dose of human bone-
marrow derived EPCs. Four weeks after transplant, the results of the
active cell treatment was compared against findings from two other
groups of mice: ALS mice receiving a media (saline) treatment and
untreated healthy mice.

The symptomatic ALS mice receiving EPC treatments demonstrated
significantly improved motor function, increased motor neuron survival
and slower disease progression than their symptomatic counterparts
injected with media. The researchers suggest that these benefits leading
to BSCB repair may have been promoted by widespread attachment of
EPC:s to capillaries in the spinal cord. To support this proposal, they
point to evidence of substantially restored capillaries, less capillary
leakage, and re-establishment of structural support cells (perivascular
astrocytes) that play a role in helping form a protective barrier in the
spinal cord and brain.

Further research is needed to clearly define the mechanisms of EPC
barrier repair. But, the study authors conclude: "From a translational
viewpoint, the initiation of cell treatment at the symptomatic disease
stage offered robust restoration of BSCB integrity and shows promise as
a future clinical therapy for ALS."

More information: Svitlana Garbuzova-Davis et al, Human Bone
Marrow Endothelial Progenitor Cell Transplantation into Symptomatic
ALS Mice Delays Disease Progression and Increases Motor Neuron
Survival by Repairing Blood-Spinal Cord Barrier, Scientific Reports
(2019). DOI: 10.1038/s41598-019-41747-4
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