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Neutrophil Chemotactic Activity in Bronchoalveolar Lavage Fluid
of the Rats Exposed to Hyperoxia
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Background @ An excessive accumulation of neutrophils in lung tissue has
been known to play an important role in mediating the tissue injury among
the adult respiratory distress syndrome, idiopathic pulmonary fibrosis and
cystic fibrosis by releasing toxic oxygen radicals and proteolytic enzymes.
Therefore, it is important to understand a possible mechanism of neutrophil
accumulation in lung tissue. In many species, exposure to hyperoxic stimuli
can cause changes of lung tissues very similar to human adult respiratory
distress syndrome and neutrophils are also functioning as the main effector
cells in hyperoxic lung injury.

The purpose of the present study was to examine whether neutrophils
function as a key effector cell and to study the nature of possible neutrophil
chemotactic factors found in bronchoalveolar lavage fluid from the hyperoxia
exposed rats.

Methods : We exposed the rats to the more than 95% oxygen for 24, 48, 60
and 72 hours and bronchoalveolar lavage(BAL) was performed. Neutrophil
chemotactic activity was measured from the BAL fluid of each experimental
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groups.

We also evaluated the molecular weight of neutrophil chemotactic factors
using fast performance liquid chromatography and characterized the substances
by dialyzer membrane and heat treatment.

Results :

1) The neutrophil proportions in bronchoalveolar lavage fluid began to rise
from 48 hours after oxygen exposure, and continued to be significantly
increased with exposure times.

2) Chemotactic index for neutrophils in lung lavages from rats exposed to
hyperoxia was significantly higher in 48 hours group than in control group, and
was significantly increased with exposure time.

3) No deaths occured until after 48 hours of exposure. However, mortality
rates were increased to 33.3 % in 60 hours group and 81.3 % in 72 hours
group.

4) Gel filtration using fast performance liquid chromatography disclosed two
peaks of neutrophil chemotactic activity in molecular weight of 104,000 and
12,000 daltons.

5) Chemotactic indices of bronchoalveolar lavage fluid were significantly
decreased when bronchoalveolar lavage fluid was treated with heat (56°C for 30
min or 100C for 10 min) or dialyzed (dialyzer membrane molecular weight cut
off : 12,000 daltons).

Conclusion : These results suggested that the generation of neutrophil
chemotactic factor and subsequent neutrophil influx into the lungs are playing
an important roles in hyperoxia-induced acute lung injury. Neutrophil
chemotactic factor in the lung lavage fluids consisted of several distinct
components having different molecular weight and different physical
characteristics.
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Table 1. Effect of exposure to hyperoxia in rats on the differential count of inflammatory cells in bronchoalveolar lavage

fluid

Group Macrophage Neutrophil Lymphocyte Eosinophil
Control 883% 54 0 95168 0

24 hrs 853% 95 03+08 11.0%7.6 0

48 hrs 621t 29 3781285 0 0

60 hrs 520x12.0 4721130 0 0

72 hrs 394+ 038 56.6 6.4 4035 0

Table 2 Effect of exposure to hyperoxia in rats on the neutrophil chemotactic activities in bronchoalveolar lavage fluid

Group Control 24 hrs 48 hrs 60 hrs 72 hrs
CI* 89+45 253170 729+129 86.7+11.6 985+72
*Cl : chemotactic index
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Table 3. Effect of exposure to hyperoxia in rats on their

mortality
Group n Survival Death | Mortality(%)
Control 6 6 0 0
24 hrs 6 6 0 0
48 hrs 6 6 0 0
60 hrs 12 8 4 333
72 hrs 16 3 13 813
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Fig 1. Molecular sieve chromatographic profile of NCF in
BAL fluid from hyperoxia exposed rats.
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Table 4. Change of chemotactic index in bronchoalveolar lavage fluid after heat treatment or dialysis

Control 56T, 30min 100C, 10min Dialysis
Group =17 =8 =8 =6
48 hrs 729+128 303456 484101 26+125
60 hrs 8674116 608+22 75+ 17 569+10.5
72 brs 986+ 72 74.1+13 88.1 .
-
Total 845+136 5274196 60.0+17.9 408+205
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