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ABSTRACT

Twenty-four hour measurements of PM2.5 particulate matter have been
carried out during the period between the 1st June 2004 and the 31st May 2005 in
Chiang Mai City. PM2.5 samples were collected on 47 mm filters, with the use of
Airmetric MiniVol® portable air samplers while a meteorological station recorded
meteorological data 6 m above the ground, nearby the sampling instrumentation. The
monthly averages for indoor PM2.5 mass concentration of residential and workplace
buildings ranged from 13.6 to 57.9 pg/m’®, and 9.9 to 58.5 pg/m’, respectively. The
corresponding monthly averages for mass concentration of outdoor PM2.5 of two

sampling sites ranged from 12.6 to 77.0 pg/m’, and 15.1 to 70.0 pg/m’. The mass
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concentrations of indoor and outdoor PM2.5 annual averages in residential buildings
(RB) were 29.4 and 36.9 ng/m®, and in workplace buildings (WB) were 27.8 and
43.5 ug/m3, respectively. The indoor PM2.5 levels more closely follow the outdoor
PM2.5 levels in all seasons. Mass concentrations of PM2.5 (24 h average) during the
winter and summer season in Chiang Mai were higher than the US Environmental
Protection Agency (USEPA), PM2.5, the 24 h standard of 35 pg/m’, and the annual
PM2.5 of the outdoor and indoor of two sampling sites exceeded the annual standard
of 15 pg/m’. The indoor PM2.5 levels in sampling sites were sometimes higher than
outdoor level; these may be due to individual behavior patterns and indoor activities
at the sites.

Twenty-four hour air particulate matter samples were extracted with
dichloromethane by ultrasonication. The organic extracts of PM2.5 were tested by
short-term mutagenicity bioassays using Salmonella tester strains TA98 and TA100,
with and without metabolic activation (89). The study showed that direct
mutagenicity with TA98 and TA100 strains in airborne particulate matter extracts,
from outdoor and indoor PM2.5 in two sampling sites, was detected during the winter
months (October to March). Indirect-acting mutagenicities were detected in both sites
in all samples. The mutagenicities became positive, and were higher, in the presence
of enzyme activation (S9 mix). To detect apoptosis induction, DNA fragmentation
assay was performed. DNA laddering pattern was not found in the A549 cell treated
with PM2.5 extracts in all sampling sites throughout the year.

The relationship between the indoor and outdoor air concentrations of PM2.5
was clear. The mutagenic and DNA laddering pattern was not difference between

indoor and outdoor samples collected at the same period from residential and
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workplace buildings which could be attributed to the same sources of airborne
responsible for the genotoxicity in the ambient air. In conclusions, the outdoor PM2.5
has impact on the indoor PM2.5 in residential and workplace buildings and the results
of the PM2.5 studies presented here have implications for future research as well as

efforts to regulate particulate matter and to improve the health of Chiang Mai

residents.
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