View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Jefferson Digital Commons

@ Jeffermn_ Thomas Jefferson University

Jefferson Digital Commons
Phase 1 Class of 2022
1-2020

Neoangiogenesis and Blood-brain Barrier Dysfunction in Human
TSC Brain Lesions

Kimberly Sansalone
Thomas Jefferson University, kimberly.sansalone@jefferson.edu

Pelin Dilsiz
Howard Weiner
Orrin Devinsky

Delia M. Talos

Follow this and additional works at: https://jdc.jefferson.edu/si_ctr_2022_phase1

b Part of the Neurology Commons, and the Translational Medical Research Commons

Let us know how access to this document benefits you

Recommended Citation

Sansalone, Kimberly; Dilsiz, Pelin; Weiner, Howard; Devinsky, Orrin; and Talos, Delia M.,
"Neoangiogenesis and Blood-brain Barrier Dysfunction in Human TSC Brain Lesions" (2020).
Phase 1. Paper 17.

https://jdc.jefferson.edu/si_ctr_2022_phase1/17

This Article is brought to you for free and open access by the Jefferson Digital Commons. The Jefferson Digital
Commons is a service of Thomas Jefferson University's Center for Teaching and Learning (CTL). The Commons is
a showcase for Jefferson books and journals, peer-reviewed scholarly publications, unique historical collections
from the University archives, and teaching tools. The Jefferson Digital Commons allows researchers and interested
readers anywhere in the world to learn about and keep up to date with Jefferson scholarship. This article has been
accepted for inclusion in Phase 1 by an authorized administrator of the Jefferson Digital Commons. For more
information, please contact: JeffersonDigitalCommons@jefferson.edu.


https://core.ac.uk/display/288847027?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://jdc.jefferson.edu/
https://jdc.jefferson.edu/si_ctr_2022_phase1
https://jdc.jefferson.edu/si_ctr_2022
https://jdc.jefferson.edu/si_ctr_2022_phase1?utm_source=jdc.jefferson.edu%2Fsi_ctr_2022_phase1%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/692?utm_source=jdc.jefferson.edu%2Fsi_ctr_2022_phase1%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1124?utm_source=jdc.jefferson.edu%2Fsi_ctr_2022_phase1%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
http://jeffline.jefferson.edu/Education/surveys/jdc.cfm
http://www.jefferson.edu/university/teaching-learning.html/

SI/CTR Abstract
Word count: 250 words

Neoangiogenesis and Blood-brain Barrier Dysfunction in Human TSC Brain
Lesions

Kimberly Sansalone, Pelin Dilsiz, Howard Weiner, Orrin Devinsky, Delia M. Talos*

Introduction: Tuberous sclerosis complex (TSC) is a genetic disorder characterized by
the presence of multiple benign tumors throughout the body and brain. Patients with
TSC experience severe cognitive dysfunction and therapy-resistant seizures, which can
be associated with refractory epilepsy and poor developmental outcomes. We
hypothesize that neoangiogenesis, disruption of the blood-brain barrier, and leakage of

serum proteins into the brain parenchyma play vital roles in the pathogenesis of TSC.

Methods: In order to assess blood-brain barrier integrity, cortical tissue samples from
TSC patients with intractable seizures, non-TSC patients with therapy-resistant
epilepsy, and control subjects were immunolabeled for the serum protein fibrinogen, the
adherens junction protein V-cadherin, and the tight junction protein occludin. Lectin was
used to visualize blood vessels. Quantification was performed to assess average blood
vessel segment length and branching. The fraction of membrane-associated V-cadherin
and occludin, relative to the blood vessel surface area represented by lectin, was also

analyzed.



Results: The average length of blood vessel segments and the average number of
branch nodes were significantly increased in TSC compared to epilepsy and control.
The average surface area fraction of V-cadherin and occludin was significantly
decreased in TSC compared to control. In addition, fibrinogen staining outside of the
blood vessels was extensive in both TSC and epilepsy. These results confirm our
hypothesis, suggesting blood-brain barrier dysfunction in TSC, with disease-specific

neoangiogenic mechanisms in TSC.

Discussion: Our results show increased blood-brain barrier permeability and increased
vascular proliferation in TSC. These findings are likely due to decreased expression of

tight junctions and adherens junctions in TSC cortical tissue. These results suggest that
antiangiogenic therapies targeting the blood-brain barrier may offer a novel approach to

preventing epileptogenesis in patients with TSC.
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