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Cerebrovascular Toxicity of Inhalable Particulate Matter

Yi-Sook Jung
Department of Physiology, School of Medicine, Ajou University, Suwon, Korea

Among adhesion molecules known as inflammatory biomarkers, mtercellular adhesion mol-
ecule-1 (ICAM-1), expressed on the surface of endothelial cells, and integrins
(CD11b/CD18, CD11a/CD18), expressed on the surface of leukocytes, have been ex-
tensively studied m various animal models. During inflammatory neurological diseases such
as multiple sclerosis, circulating leukocytes transmigrate mto the nervous system via leuko-
cyte-endothehal cell interactions triggered by binding of ICAM-1 to integnns, subsequently
resulting in bram damage. Epidemiological data show that particulate matter (PM) present
in ambient air pollution may underlie increased morbidity and mortality rates related to
pulmonary and cardiovascular systems. Although a recent study has suggested that inhaled
PM may trigger a proinflammatory response in nervous tissue, few studies have addressed
the possibility of PM effects on cerebrovascular system. In our study, we investigated
whether PM2.5 and Cd, one of the PM components, can increase inflammatory biomarkers
ICAM-1 and CD11b in brain endothelum-derived bEnd.3 cells, and monocyte U937 cells,
respectively. We also investigated the mechamsms for the PM2.5- and Cd-induced ICAM-1
expression in bEnd.3 cells.

The treatment with traffic and residential PM2.5 induced ICAM-1 expression in bEnd.3
cells possibly through p38 and ERK signaling pathways, and induced CD11b in U937 cells
m a concentration-dependent manner. The treatment with 30 uM Cd, one of the PM com-
ponents, induced apoptotic bEnd.3 cell death and p38 MAPK activation, and the cell death
induced by Cd was blocked by p38 MAPK inhibitor SB202190. The treatment with 3 uM
of Cd increased the expression of ICAM-1 at the level of protemn and mRNA, and these
mereases were almost completely mhibited by a specific NF-kB mhibitor SN50. The treat-
ment with Cd induced the translocation of NF-xB from cytosolic to membrane fraction and
increased DNA bimnding activity of NF-xB and tyrosme phosphorylation of IxBa, while Cd
did not alter the degradation of IkBa. In summary, this study suggests that traffic and resi-
dential PM2.5 may cause cerebrovascular mnflammation through p38 and ERK pathways.
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Cd has dual effects in bEnd.3 cells according to concentrations; 1) low concentration (3 p
M) of Cd stimulates ICAM-1 expression, via NF-kB activation mediated by tyrosine phos-
phorylation of IxBa, 2) high concentration (30 nM) of Cd induces apoptotic cell death via
p38 MAPK activation.
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Cell adhesion molecules Cell adhesion molecules
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PM sampling Cytotoxicity of PM2.5 in brain endothelial cells
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Mechanism for traffic PM2.5-induced ICAM-1
protein expression in brain endothelial cells
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Cerebrovasculor toxicity of PM2.5

- Residental and traffic area PM2.5 indicated cytotoxicity
in HEmd.3 cells, but mot U9BT cells.

~ Inflammatory factor (ICAM-1, CO11b) expression
incresed by residentcl and traffic area PM2.5
in bEnd.3 cells and U937 cells.

- Residental and traffic area PM2 5-induced ICAM-1
expression 1 bEnd 3 cells may involved p38 and
ERK MAPK signalling pathway.

-~ Traffic area » Renidentol area > Indoor

PH2.5 (R.T)—» p38, ERK—» ICAM-1 —» Inflammation
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Mechanism for Cd-cytotoxicity in brain
endothelial cells
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Mechanism for Cd-cytotoxicity in brain
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Effects of Cd on the protein expression of ICAM-1
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Effects of Cd on the protein expression of ICAM-1
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Effects of SNEQ on the Cd-induced ICAM-1 expression
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Effects of Cd on IxBa degradation, p65 translecation
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Cerebrovasculor toxicity of Cd
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