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ABSTRACT

Carbon monoxide (CO) is a toxic gas in the atmosphere which has several adverse
health effects. The objective of this study was an investigation of toxicities and oxidative
stress after subchronic low CO exposure in rats. An appropriate experimental chamber was
designed and constructed for studying the toxicity of CO at low level as contaminated in the
ambient air. Carbon monoxide concentration in ambient air of Chiang Mai urban area was
measured at 5 heavy traffic arcas using gas filter correlation (GFC) Model 48. The heavy
traffic areas were at Rin Kham intersection, Khuang Sing intersection, Juvenile Court
intersection, east of Nawarat bridge and Wararod market. The average of carbon monoxide
concentration was calculated and used as an experimental dosage in rats. Carbon monoxide in
the range of 298-444 ng/ml was given continuously to rats for 12 hours per day in 3 months.
After this subchronic low CO exposure, the rats were killed and the blood was collected. The
abnormality of the internal organs was observed. In addition hematology, clinical chemistry
determinants and products of oxidative stress such as malondiaidehyde, glutathione and
cytochrome ¢ reduction were also measured. It was found that hematological values like

hemoglobin, hematocrit, mean corpuscular volume, mean corpuscular hemoglobin and



vi

mean corpuscular hemoglobin concentration in the blood of both male and female rats were
significantly increased compared to the control rats. The percentage of carboxyhemoglobin in
only female rats was significantly increased. Cytochrome ¢ in female rat’s brain which
indicated superoxide anion production was decreased. Blood creatinine of the male rats was
significantly increased where as both creatinine and albumin of the female rats were increased.
Cholestero!, globulin, tofal bilirubin, indirect bilirubin, alkaline phosphatase and carbon
dioxide of the female rats were significantly decreased compared to the control rats.

Glutathione and malondialdehyde in the blood, which indicate lipid peroxidation
production and cytochrome ¢ in the lung of male and female rats and cytochrome ¢ in the
brain of only male rats were not significantly different from the control rats. In according to
the body weight and internal organs weight of both male and female rats.

This study can be conéluded that experimental animal chamber which was designed
and constructed in this research was suitable for a study of toxicity of CO and other toxic
gases in ambient air. Low level exposure to subchronic CO in the rats caused an increase of
carboxyhemoglobin and a change in hematology parameters. However, the exposure to CO at
low concentration did not show significant toxicity in the exposed rats. Even though it was

appeared that the rats might be harmful if there was a chronic CO exposure.
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