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Lay Language Abstract

Worldwide, strokes are a leading cause of death and long-term disability with
many cases being ischemic strokes, where a blood clot blocks blood flow to the
brain. Without the critical oxygen and nutrients that the blood provides, cells
in the affected region of the brain begin to rapidly die, leading to neurological
deficits. While current treatments focus on removing the clot, it does not
guarantee the restoration of blood flow to the damaged area. In contrast, our
research focuses on pre-existing blood vessels in the brain, called pial
collaterals, that can ease the loss of blood flow after stroke. These vessels,
although relatively inactive under normal conditions, can enlarge after a stroke
to reroute blood flow to the injured tissue. Thus, pial collateral growth is a
critical process in the initial hours after stroke when this blood flow can
prevent brain cells from dying. Previous work has shown EphA4, a receptor
known for its role in nervous system development, restricts pial collateral size
by inhibiting the Tie2 signaling pathway. Loss of EphA4 in endothelial cells
allows for Tie2 receptor activation, increased pial collateral size, and decreased
tissue damage. To explore therapeutic enhancement of pial collaterals, we
administered Vasculotide, a drug that activates the Tie2 receptor, to wildtype
mice expressing EphA4 after a stroke. The mice treated with Vasculotide
displayed significantly larger pial collateral vessels one day after the stroke,
compared to control mice. Moreover, Vasculotide-treated mice exhibited
reduced tissue damage and performed better on behavioral assessments. In
addition to pharmaceutical stimulation with Vasculotide, we also investigated
the effects of low-intensity focused ultrasound (LIFU) on collateral size. LIFU
treatment resulted in decreased tissue damage compared to untreated controls;
however, it did not impact collateral size. These findings suggest that
inhibiting EphA4 or stimulating Tie2 could serve as novel therapeutic targets
to promote the expansion of pial collateral blood vessels, thereby restoring
critical blood flow to injured areas of the brain.
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Awards and Adademic Achievements
Outstanding Doctoral Student — College of Veterinary Medicine (March 2023)

Virginia Tech GPSS Research Symposium, Oral Presentation: First Place
(March 2023)

VCOM Research Day Poster Award: First Place Poster by Graduate Student
(February 2023)

Virginia Tech GPSS Graduate Research Development Program Fellowship
(September 2022)

Virginia Tech GPSS Travel Fund Program (April 2022)

Virginia Tech GPSS Research Symposium, Oral Presentation: Third Place
(March 2022)

VCOM Research Day Poster Award: Second Place Poster by Graduate Student
(February 2022)

Virginia Tech GPSS Graduate Research Development Program Fellowship
(May 2021)

Virginia Tech GSA Research Symposium, Oral Presentation: First Place
(March 2021)

Vascular Biology Conference, Poster Presentation: Outstanding Poster
Award (October 2020)

Virginia Tech GSA Research Symposium, Poster Presentation: First Place
(March 2020)
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