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Exposure to ultrafine particles (UFPs) is associated with an increase in the incidence of
various diseases and deaths in human populations. The incidence and severity of diseases
depend on the duration and level of exposure. The objectives of this study aimed to
determine the compositions, quantity and size distribution of atmospheric particles in three
areas, including urban, rural and industrial areas and to study of the biological effects of
exposure to UFPs in human bronchial epithelium cell line (BEAS-2B).

The study of quantitative analysis and the size distribution of particles showed that
the industrial area has the highest level of particles followed by urban and rural area
respectively. The size distribution of ambient particles of ultrafine particles (<0.1 microns),
submicron (<1 microns) and coarse particles (<10 microns) was 70-50%, 40-30% and 10-20%,
respectively. Quantitative analysis of metals in particles indicated that the major distribution
of As, Cd, Mn and Pb was in submicron particles, while Ni and Cr was in ultrafine particles. Fe,
Al, Zn and Ba were mostly distributed in coarse particles. The source apportionment analysis
of the main components of metals in the ambient air showed that the major source of
submicron particles was the combustion of fuel from traffic and industry. Particles larger than
1 micron originated in the operation of the automobile breaks and engines causing break
abrasion leading to airborne break wear emissions.

In addition, in vitro study of the biological effects of UFPs in BEAS-2B cells
demonstrated that commercial UFPs (50-100 nm) can induce various types of DNA damages
including DNA strand breaks and mutagenic DNA adducts (8-hydroxydeoxyguanosin, 8-OHdG
and 8-nitroguanine), as well as the increased expression of inflammatory genes (IL-6 and IL-8)
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and the reduced expression of DNA repair genes (XRCCI and hOGG1), and an antioxidant gene
(Nrf-2). Moreover, airborne UFPs collected from three study areas can induce DNA damage.
The formation of 8-nitroguanine in cells treated with airborne UFPs from industrial and urban
areas were significantly higher than in rural area (p<0.05). The expression of /L-8 in cells treated
with airborne UFPs from the industrial area was significantly higher than in cells treated with
airborne UFPs from rural area (p<0.05). These biological changes were corresponded to the
level of particles and metals which was highest in industrial area.

The results obtained demonstrated the deleterious effects of atmospheric particles,
especially UFPs. They are indicated in increased DNA damage and in alterations of gene
expression. Particularly, while expression of inflammatory genes increased, expression of DNA
repair genes and antioxidant gene decreased. These molecular changes may be part of the
important mechanisms contributing to the development of various diseases. Therefore, the
scientific data provided by this study contributes to the effort to reduce particulate air

pollution in order to prevent human health hazard of exposure to particulate matters.
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