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ABSTRACT

The use of animal models is the standard method for testing the toxicity of
inhaled substances, including volatile organic compounds, cigarette smoke and air
pollutants. This study aimed to develop an exposure chamber that could mimic the
human lung. Human alveolar epithelial cells (A549) were cultured in the chamber via

an air/liquid interface technique, with the apical side of the cells directly exposed to



Vi

the air. The study was divided into three parts; the comparison of the air/liquid
interface to conventional cell culture, the construction of an exposure chamber and the
toxicity testing of particulate matter collected from Chiang Mai by using the
developed exposure chamber. First part, we cultured A549 cells using an air/liquid
interface and conventional methods, in which cells were covered with culture
medium. Cells were exposed to benzene vapor. Cell viability and interleukin-6 (IL-6)
levels were determined using XTT and ELISA assays, respectively. Toxicity of
benzene to A549 cells was higher in air/liquid interface than conventional culture
technique. This suggested that the air/liquid interface technique is suitable for testing
volatile compounds and other inhaled toxic substances. Second part, we constructed
an exposure chamber that contained two main parts, a chamber and a culture zone.
Tested air was aspirated through a UV light zone. The UV light could destroy any
bacteria in the air. The air was then passed through the culture zone, which was an
incubator controlling the temperature to 37 degrees Celsius. A549 cells were cultured
by the air/liquid interface technique. The air was aspirated out of the chamber. The
flow rate was equal to that of human breathing. The exposure chamber prototype
passed the tests for sterility, temperature control, flow rate and the possibility of
A549 cell culture. Last experiment, toxicity testing of air pollution by using the
exposure chamber prototype and the conventional method were done at Warorot
market, Saraphi district, and Phalad temple, Chiang Mai province. Both IL-6 and IL-8
were increased in response to air pollution from Saraphi district compared to Phalad
temple. On the other hand, they were decreased in Warorot market. The different
response of air pollution to human airway epithelial cells may cause by the different

composition of air pollution. In conventional toxicity testing method, there was no



vii
changed of cytokine levels in all tested sites. This data indicated that our exposure
chamber is more appropriate for toxicity testing of air pollution than conventional

method. Moreover, this exposure chamber can be applied for toxicity testing of any

inhaled substances.
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