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ABSTRACT

The purposes of this experiment are to investigate the effect of hyperoxia on the
morphology and secretory function of rat Clara cells and to compare the responses of
Clara cells following the treatment of high concentrations of oxygen at different doses
and exposure times. The study was done in male Sprague-Dawley rats which were
divided into 3 groups; the control group, lethal group (100% O,), and sublethal group
(60% O,). The lethal dose group was subdivided into 4 groups for the exposure times
of 6, 12, 24 and 72 hours. The sublethal dose group was subdivided into 6 groups for
the exposure times of 6, 12, 24, 72 hours, 5 days and 7 days. For the control group,

the animals were arranged into the same condition as the treated group’s but omitted
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the exposure to O, The lung tissue from each group was processed for both paraffin
and semi-thin sections for light microscopic observation on Clara cells morphology.
The production of the secretory protein of Clara cells, CC10, was investigated by
immunohistochemical method. The result showed that there were no remarkable
change in morphology of Clara cells in both lethal groups and sublethal groups in 6,
12, and 24 hours after exposure to hyperoxia. At the exposure time 72 hours, the Clara
cells were high columnar and slim, and apical cytoplasm was puffy in the lethal dose
group, but the Clara cells were became cuboidal to low cuboidal in sublethal dose
group. Moreover, the CC10 immunoreactivity in Clara cells in the lethal dose group
seemed to be increased in all exposure time except 24 hours. Slightly different
between lethal and sublethal dose group, the CC10 immunoreactivity was strong in all
exposure time except 72 hours. The comparison of CC10 immunoreactivity between
sublethal dose group and lethal dose group as the same period of exposure time
showed significantly statistic differences. As compared, the CC10 immunoreactivity
of lethal dose group was stronger than sublethal dose group except at 24 hours
exposure time the immunoreactivity of lethal dose group was less than sublethal dose
group. According to the present result, it suggests that following exposure to 60% O,
cellular tolerance of Clara cells to the inflammation caused by this oxidant gas might
be developed. On the other hand, the treatment with 100% O, causes more
detrimental effect to Clara cells. Nonetheless, a response of Clara cells in response to
hyperoxia exposure, both at lethal and sublethal doses, was to the increase in CC10

secretion. This response may support the role in anti-inflammation of CC10 protein.
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