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Abstract

During May-October 1999, the 24-hour levels of particulate matters, PM 10 and
PM 2.5, were measured from four different sites (site 1 : Bioassay laboratory in the
Department of Biochemistry, site 2 ; Biochemistry sebretary office, site 3 ; the terrace
of the fifth floor of Multidisciplinary building at the Faculty of Medicine Chiang Mai
University, and site 4 ; Puok Chang school, Sridonchai road) in Chiang Mai. The PM 10
standard of the USEPA allows an annuat average of 50 ug/m3 with @ maximum 24-hour
average of 150 pg/ms, and PM 2.5 allows no more than an annual average of 15
p.g;r’m3 with a maximum 24-hour average of 65 ug/ma. During November 2000-March
2001 day-time and night-time levels of particutate matter were also studied at the same
sites. Particles were collected by the Minivol portable air samplers provided by
USEPA. From May-October 1999, monthly averaged of PM 2.5 levels were varied from
21 - 69 pg/m’ at site 1 and 23 - 34 pg/m® at site 4 while PM 10 levels were varied from
22-45,13-34,and 45-65 p,g/m3 at site 2, 3, and 4 respectively, both of PM 2.5 and
PM 10 !eveis were not exceed the 24 hour levels of USEPA standard. During
November 2000-March 2001, particulate matter concentrations collected during night-
time were much higher than those collected during day-time. Monthly 8 hour averages
of PM 2.5 in the day-time were varied from 20 - 29 ug/m3 at sitet, 20 - 32 1.Lg/m3 at
site2, 23 — 47 pg/m’ at site 3, and 33 - 46 pg/m’ at sited, and in the night-time were



varied from 26 - 41 pg/m”, 32 - 50 ug/m®, 37 - 75 pg/m°, and 56 - 70 pg/m® at site 1, 2,
3 and 4, respectively. Monthly 8 hour average of PM 10 concentration at site 3 was
36-72 ugfmain the day-time, and 63 - 111 [.l.g/m3 in the night-time, respectively.

Dichloromethane extracts of airborme particulate matter PM 2.5 or PM 10
collected in October 1999 at site 4 were mutagenic to Saimonella Wyphimurium strain
TA100 with and without metabolic activation. The extracts form either PM 2.5 or PM 10
at site 4 induced DNA damage in Comet assay during September-October 1999. The
genotoxicity was higher in the presence of S9 mix. The mufagenicity in day-time and
night-time airbormne particultate matter extracts from either PM 2.5 or PM 10 was also
detectable during November 2000-March 2001 with and without metabolic activation.
The mutagenic activity was higher in the presence of S9 mix especially from night-time
particulate extracts. The DNA damaging activities of day-time or night-time samples
were detected in the winter period (December 2000-March 2001), the activity was
particularly higher in the presence of S9 mix.

A difference in mutagenic and DNA damaging activiies between samples
collected at the same period from different monitoring sites was demonstrated which
could be atiributed to the different sources of airbormne responsibie for the genotoxicity
in the ambient air of Chiang Mai. For the future study, it is worth to identify compounds
in the air filters to show which chemicals in the Chiang Mai ambient air are responsible

to the mutagenicity and DNA-damaging activity.
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