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Effect of Korean Chrysotile on the Lung Function of Rats

Yong Hyun Chung’, Min Gu Kang, Jeong Hee Han

Toxicity Research Team, Occupational Safety and Health Research Institute,
Korea Occupational Safety and Health Agency

ABSTRACT

Objectives: To evaluate the pulmonary toxicity of Korean Chrysotile(KC), the lung function and the number of fibers in the
bronchoalveolar lavage fluid of Sprague-Dawley rats instilled with KC were estimated.

Materials: Rats were administered 1 mg KC by a single intratracheal instillation. At each time point(5 days, 5 weeks, 10 weeks), the
lung function of the rats was analyzed by pressure transducer and the amount of asbestos in the bronchoalveolar lavage fluid of the
rats was calculated by transmission electron microscope equipped with energy dispersive X-ray spectrometer.

Results: The lung function of the rats at 5 days after instillation of KC was confirmed to be degraded. However, after 5 weeks the test
groups showed a tendency to recover lung function. Still, after 10 weeks the lung function of the test groups had not recovered
completely. The number of fibers in the bronchoalveolar lavage fluid of the rats instilled with KC rapidly decreased. At 5 weeks the
number of fibers had reduced to approximately 1/2 of that found at 5 days. Over time, at 10 weeks it had rapidly decreased to 1/100
that found at 5 days.

Conclusions: Korean chrysotile fibers rapidly decreased in the lungs of rats, but the lung function of rats instilled KC does had not
completely recovered by 10 weeks.

Key words : Bronchoalveolar lavage fluid, Korean Chrysotile, lung function, rat
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Table 1. Lung function test of rat after Korean chrysotile instillation

1) 3 tH(Table 1).
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2) 13] % & 3F(Tidal volume)

Fol9] 13] T &% (Figure 2)2 A|FEZ Fof
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Control group

Chrysotile 1 mg

Time point Parameter (Mean+SD) aroup
F(BPM) 100.58 +5.6 133.98 +11.74"
5 Days TV(ml) 0.29 +0.04 0.29 +0.06
MV (ml/min) 28.47 +5.30 36.99 +5.51
F(BPM) 102.00 +4.67 106.14 +12.74
5 Weeks TV(ml) 0.39 +0.02 0.40 +0.05
MV(ml/min) 3847 43.93 41.24 +3.06
F(BPM) 93.96 +9.36 100.2 +9.65
10 Weeks TV(ml) 0.41 +0.05 0.36  +0.06
MV(ml/min) 37.67 +3.24 3496 +5.17

T Significant differences as compared with control(p<0.01)
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Control After 5 days

After 5 weeks

Figure 4. Bronchoalveolar lavage fluid of the rat after the instillation with Korean chrysotile 1 mg(HE staining, X 400, light

microscopy), No asbestos was observed in this microscopy

Table 2. Changes of fibers concentration(fibers/ml) and Chrysotile image from bronchoalveolar lavage fluid of rats instilled with

Korean chrysotile 1 mg with transmission electron microscopy
Chrysotile 1 mg group Chrysotile image
(x 10° fibers/mf) (x 10,000)

After 5 days 2370.10 + 2115.01°

After 5 weeks 113260 + 138622

After 10 weeks 2150 + 15.72"

" All values are expressed as Mean + SD
t Significant differences as compared with control : p < 0.05
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