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ABSTRACT

Chiang Mai’s air quality has been steadily deteriorating over the last decade.
Statistically, admission of respiratory patients has almost doubled over the last few
years at Maharaj Nakhon Chiang Mai Hospital, a major hospital. Although numerous
epidemiological studies have demonstrated positive correlations between polluted air
and allergic disease, polluted air as well as concentrations of the individual components
of particulate matter (PM) often do not over acceptable levels. Therefore, more
sensitive biological markers are needed to relate the association of polluted air to the
relevant health effect. In this study, a new method to detect the immunotoxicity of total
suspended particles (TSPs) from polluted air was established. The allergic reaction was
assessed in vitro by measuring the release of a mediator, B-hexosaminidase, during
induction of mast cell degranulation. The direct cytotoxicity of TSPs was determined
by MTT (3-(4,5-dimethlythiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay. In
addition, the effects in air of PM components such as cadmium, lead and
benzo[a]pyrene on the mediator release of mast cells were investigated.

RBL-1 cells, a rat basophilic leukemia mast cell, between 1 x 10* - 1.6 x 10°
cells/well were titrated. The 8 x 10* cells/well gave optimal value, which could clearly
see the cytotoxicity as well as sufficient amount of detectable p-hexosaminidase. To
investigate the enhancement of degranulation, the suboptimal condition for induction of
degranulation was titrated. The 1 ug/ml of IgE antibody in combination with 10 and
100 ng/ml of dinitrophenylated-human serum albumin (DNP-HAS) was chosen for
sensitization and activation, respectively, of RBL-1 mast cells.

The concentrations of benzo[a]pyrene, CdCl, and PbCl, were determined for
their cytotoxicity by MTT assay. Benzo[a]pyrene did not show cytotoxicity to RBL-1
cells. Only CdCl, at 10* M was toxic and it directly induced the release the
B-hexosaminidase, suggesting that cellular cytotoxicity of CdCl, led to the
degranulation of RBL-1 cells. In contrast, PbCl, at all concentration between 10™ -



10° M was neither toxic nor did it directly induce degranulation of RBL-1 cells.
However, the enhancement of degranulation by PbCl, could be found at concentrations
10® and 10”° M in the combination of 10 ng/ml DNP-HSA and 1 pg/ml IgE antibody.

TSPs at the concentrations of 50, 100, 200 and 400 ug/ml covered the average
concentrations during the day from Hang Dong and Warorod market areas, and they
were tested for cytotoxicity by MTT assay. All TSP concentrations from both areas
showed no effect on RBL-1, although slightly insignificant cytotoxicity of 90.12% cell
viability in 400 pg/ml of TSPs from Hang Dong was seen. Increasing a concentration
to 800 ug/ml still showed little cytotoxicity at 88.99 % cell viability, but higher
concentrations of over 800 ug/ml were not suitable, as samples were dissolved in water
that could lyse the cells because of hypotonic effect. No direct or enhanced
degranulation by TSPs was found in either area.

This immunological method can be used to investigate the effect of particulate
components in polluted air related to allergic reactions. This study provided
experimental data to verify whether PM in Chiang Mai ambient air contributes to the
allergic response through a direct activation or enhancement of mast cell degranulation.
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