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Evaluation of the effect of impulsive pressure on the disruption of barrier
function of blood-brain barrier

AOMURA, Shigeru
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The purpose of this research is better understanding of the effect of impulsive
pressure during head impact on the disruption of blood-brain barrier (BBB) that forms a physical barrier
to filter between the blood and the brain parenchyma. Following impulsive pressure loading,
transendothelial electrical resistance (TEER) was measured using the in vitro BBB models consisting of
cultured endothelial cells, pericytes and astrocytes from rat brain capillaries. In the result, TEER
decreased immediately after loading and the decrease in TEER was larger in the co-culture model with
endothelial cells and astrocytes than in the endothelial monolayer model or the co-culture model with
endothelial cells and pericytes. These results suggest that the impulsive pressure during head impact
impair endothelial barrier function by the disruption of the integrity of endothelial cell-cell
junctions, and the degree of increase in endothelial permeability depends on injured cells that compose
BBB.
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Figure 1 Diagram of pressure loading system
using a pendulum (upper) and cross-section of
chamber and cylinder (lower)
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Figure 2 Time course of TEER in static culture
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Figure 3 Waveform of Impulsive Pressure
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(a) Co-culture model of endothelial cells,
pericytes and astrocytes (EPA model)
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(b) Monolayer model of endothelial cells
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(© Co-culture model of endothelial cells and
pericytes (EP model)
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(d) Co-culture model of endothelial cells and

astrocytes (EA model)
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