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Titanium Dioxide Nanoparticles Induce Vascular Adhesion
Molecule-1 in Human Vascular Endothelial Cells
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Abstract

Nanomaterials are composed of nanoparticles with high stability and corrosion resistance
properties. The application of nanoparticles has been increasing in industrial and consumer
products. Therefore, the chance of human exposure via inhalation, ingestion, and skin contact
increases, and the nanoparticles can enter the blood circulation via vascular endothelial cells and
induce cytotoxicity. Titanium dioxide nanoparticles (TiOZ-NPs) have been used in various
products, including nano-paint, disinfectants, cosmetics, sunscreens, therapeutic drugs, medical
devices, food products, and insecticides. Therefore, this research aimed to study cytotoxicity and
the effects of TiOZ—NPs on human vascular endothelial cells using the HMEC-1 cell line. The
results showed an average 15.4% cellular uptake of TiOz—NPs. At 50 to 1,000 mg/L TiOZ—NPs
significantly increased cell viability, induced the production of intracellular ROS levels, and
elevated the expression of VCAM-1 (p < 0.05). In conclusion, TiO2 -NPs induced stimulation
of vascular adhesion molecules (VCAM-1), which could lead to vascular inflammation and

atherosclerosis.
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TiO,-NPs W 0, 1,2, 5,10 uaz 20 #aaniu
dodans uinannu 24 $ilus udnihlfSeney
iR Ti feglusadieiniosiianzifina
Taviz ICP-MS lagl¥ isotope Ti,, mode Hams
NagoUWLNANMANMFyaNn (intensity) Vo3
Ti ﬁuuﬂﬁuqaéﬁmﬁaLﬁ'ummﬁiﬁumm TiO,-
NPs daud 1-20 fiadnsusioans uaziiiniuaena
fifudhdufiszduamududu 10 uay 20 fiaansu
dedns (p < 0.05) (Fig. 1A) udnsd1 TiO -NPs
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TiO -NPs fdAnasl) (Fig. 1B) usdaniovas
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Fig. 1 Intracellular TiOz—NPs (mean = SD) in HMEC-1 cells after exposure to vehicle, 1, 2, 5, 10 and
20 mg/L TIOZ-NPS for 24 hr. (n = 3). (A) Intracellular TiO2-NPs, (B) Percentage of TiOz-NPs
treatment, *p < 0.05 compared to the control group,™ p > 0.05 compared to between treatment

group.

matingdiradues TiO,-NPs szniIngunadey
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Fig. 2 Viability of HMEC-1 cells after exposure to vehicle, 50, 100, 200, 500 and 1,000 mg/L TiOz—NPS
(n=3). (A) 24 hr., (B) 48 hr., and (C) 72 hr., * p < 0.05 compared to the control group.
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Fig. 3 Intracellular reactive oxygen species (ROS) generation in HMEC-1 cells after exposure to the
vehicle, 50, 100, 200, 500 and 1,000 mg/L for 24 hr. (N = 3), "o < 0.05 compared to the

control group.
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Fig. 4 Vascular adhesion molecules (VCAM-1) expression in HMEC-1 cells after exposure to the
vehicle, 50, 100, 200 and 500 mg/L TiOZ—NPs (N = 3). (4A) VCAM-1 and B-actin expression
with Western blot, (4B) VCAM-1/ B-actin ratio expressed in a fold change, *p < 0.05 compared

to control group.
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