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Background & Purpose

A severe sequelae of head trauma is a cerebral contusion, which bruises, toxifies, and
irreversibly defunctionalizes tissues. Previous studies have shown that the resulting lesion will
often expand into new or non-contiguous hemorrhages shortly after impact, a process known
as hemorrhagic progression of a contusion (HPC)! (Figure 1). Glibenclamide is a sulfonylurea
drug that reduces HPC after a traumatic brain injury (TBI) by acting as a SUR1 antagonist. It was
previously discovered that after a TBI, brain microvessels upregulate SUR1-TRPM4 channels
(Figure 2) prior to undergoing catastrophic failure and forming petechial hemorrhages, the
underlying pathophysiology of the HPC2. However, the cellular and molecular mechanism of
HPC has not been fully elucidated. Moreover, it is unclear which microvessel layer - the inner
endothelial, gliovascular basement membrane containing pericytes, or outer layer of
perivascular astrocyte endfeet - is the cellular target of glibenclamide. Identifying the cell-
specific targets of glibenclamide is essential as it may aid in future drug discovery and provide a
therapeutic benefit for TBI patients. In addition, we can better recognize existing and future
drugs that are working through binding to SUR1-TRPM4 channels.
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Figure 1. Hemorrhagic progression of contusion  Figure 2. Immunolabeling for SUR1 displaying sparse
secondary to brain injury. Panels A—C show surface  immunoreactivity in the control specimen (CTR) vs.
and coronal views of the same brains from rats  widespread expression in a GFAP-positive specimen
euthanized immediately after, 3 h after, or 8 h after  from contusion-TBI.

contusion injury, as indicated.
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Four neurofunctional tests were carried out in order to interpret motor coordination and
balance, cognition, and memory. Each assessment was done pre-TBl and 24 hours post-TBI.
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Controlled cortical impact (CCl) contusion-TBI model

Mice were anaesthetized (ketamine/xylazine) and fitted in a stereotactic apparatus (Stoelting Wood
Dale, IL). Core temperature was maintained at 37°C. Hair was clipped from the dorsum of the head,
the skin was prepared with Betadine solution, and the skull was exposed via a midline incision. For
CCl, a 3-mm craniotomy was centered at x, 2.5 mm; vy, 3 or 2.5 mm. CCl was induced using an
ImpactOneTM stereotaxic CCl instrument (Leica Biosystems, Buffalo Grove, IL), as described,3 * with
precise parameters of velocity, displacement, duration, and angle towards the midline. The skull
defect was closed by replacing the bone removed during the cranioplasty and fixing it in place with
dental cement. The skin was closed, and the animal recovered from anesthesia.
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