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The brain pericytes-induced blood-brain barrier dysfunction and the central
adverse effects in the chronic obstructive pulmonary disease
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Serum levels of the serum amyloid A (SAA) were elevated in patients with
acutely exacerbated COPD. The aim of this study is to determine the effect of SAA on brain
microvascular endothelial cells and brain pericytes. We found that (1) brain endothelial barrier was

impaired by apo-SAA, (2) apo-SAA increased mRNA expression levels of the pro-inflammatory cytokines
(tumor necrosis factor-a (TNF-a ), interleukin (IL)-1B and IL-6. Toll like receptor 4 (TLR4) is
involved in the mechanisms by which apo-SAA induces mRNA expression of the IL-13 and IL-6 in brain
pericytes. Based on these findings, SAA induces the hyperpermeability of brain endothelial cells and
the increased inflammatory reactivity of brain pericytes; these direct and indirect actions of SAA
contribute to COPD-induced BBB dysfunction.
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Figure 1. Effect of apo-SAA on BBB permeability in RBEC monolayer
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Figure 1B

(A) Time-course of the changes in TEER of RBECs after addition of apo-SAA during a 24 hour period

(B) Effect of apo-SAA on Na-F permeability in RBEC monolayers.

(C) Na-F permeability in RBEC monolayers. RBEC monolayers were exposed to apo-SAA (5 ug/mL)
or heat-inactivated apo-5AA in both the luminal and abluminal chamber of RBEC monolayers for 24
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Figure 2. Effect of apo-SAA on tight junction-associated proteins in RBECs
(A) Representative images of Western blots showing ZO-1. occludin and claudin-5 in RBECs
treated with 5 pg/mL of apo-SAA for 24 hours. P-actin was used as a loading control.

Quantitative analysis of the protein expression levels of ZO-1 (B), occludin (C) and claudin-5

(D) in RBECs,
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Figure 3. Effect of apo-SAA on inflammatory cytokines (TNF-q, IL-16 and IL-6) MRNA expression
in brain pericytes.
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