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ABSTRACT

The aim of this study was to estimate polycyclic aromatic hydrocarbons (PAH)
exposure by measuring urinary 1-hydroxypyrene (1-OHP) levels and analyze the PAH associated
to total suspended particles (TSP).

Two areas of Chiang Mai province with different traffic volumes were included in this
study. Heavy-traffic at Warorod market, Muang District was assigned as the study area, and light
traffic at Hang Dong market, Hang Dong District was deemed the control area. Forty six traders
working in Warorod market comprised the exposed group, while 42 traders working in Hang
Dong market formed the control group.

The TSP were collected twice daily with high-volume air samplers from 7am to 7pm for
the day-time samples and from 7 pm to 7 am for those at night. The period of collection was from
the second week of December, 2002 to the fourth week of April, 2003. Urine samples are
collected once in February 2003. The level of urinary 1-OHP was determined by a high
performance liquid chromatography (HPLC) with fluorescence detector.The PAH associated to

TSP were analysed by gas chromatography with a flame ionization detector (GC-FID).



The mean + S.D. values of 24 h TSP at Warorod and Hang Dong market were 273.12
+97.35 and 342.05 £ 44.26 ug/m3 , respectively.The results showed that the concentration of 24 h
TSP collected from Hang Dong market only was slightly higher than the standard TSP collected
in ambient air for 24 h (330 ug/m3 ) in Thailand. The mean + S.D. values of 12 h TSP in day-
time at Hang Dong market (439.28 + 66.06 pg/m3) had a higher statistical significance than those
at Warorod market (321.81 + 128.21 ug/m3 ) (p< 0.05). However, there was no significant
difference between the mean + S.D. values of night-time 12 h TSP at Hang Dong (244.26 +
64.98 ug/ms) and Warorod market (266.33 + 83.09 ug/rn3) (p>0.05).

The 12 h TSP in both day and night-time at Hang Dong and Warorod market
contained 11 types of PAH: benzo [a] anthracene (BaA), benzo [b] fluoranthene (BbF), benzo [k]
fluoranthene (BKF), benzo [ghi] perylene (BPER), benzo [a] pyrene (BaP), chrysene (CHR),
dibenz[a,h]anthracene (DBA), fluoranthene (FLA), indeno [1,2,3-cd] pyrene (IND), phenanthrene
(PHE), pyrene (PYR).The mean + S.D. values of the total PAH concentration (sum of 11
individaual PAHSs) in the day and night-time at Hang Dong market was not significantly
different from those at Warorod market. The total PAH concentration in the day-time was
130.07 £ 38.61 ng/m3 at Warorod market and 120.26 + 29.33 ng/m3 at Hang Dong market. The
total PAH concentration at night was 78.09 = 30.91 ng/m3 at Warorod market and 84.07 + 34.54
ng/m3 at Hang Dong market.

The mean + S.D. values of urinary 1-OHP level were 224.77 + 145.02 nmol/mol
creatinine and 297.48 + 244.39 nmol/mol creatinine in traders working at Warorod and Hang
Dong market, respectively.There was no statistically significant difference between the two
groups (p>0.05). No relationship was found between pyrene levels in air intake and urinary
1-OHP.It was concluded that the the ambient air in Chiang Mai is contaminated with polycyclic
aromatic hydrocarbons and people living in areas with traffic have a high chance of exposure to

it.
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