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Evaluation of Biodurability of Korean Chrysotile withen The Lung of Rats
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ABSTRACT

Objectives: To evaluate the biodurability of Korean Chrysotile(KC), the changes in fibers numbers and changes in the element
composition of fibers from the lung of Sprague-Dawley rats instilled KC(average size 4.74 um, 59,043 x 10° fibers/mg) was
estimated.

Methods: Rats were administered 1 mg KC(low group) or 2 mg KC(high group) by a single intratracheal instillation. At each time
point(5 days, 5 weeks, 10 weeks), the numbers of KC fibers and the changes of element composition(atomic %) of KC fibers from
the lung of the rats were analyzed with transmission electron microscope equipped with energy dispersive X-ray spectrometer.
Results: Over time, the number of fibers within the lungs of animals were reduced.

The average length of the low and high group is significantly reduced from 5 days after administration. Over time, the fiber ratio
of at least 5 ¢m remaining in the lung tissue of the low concentration group was up but the high group was reduced. From day 5

after administration, the composition ratio(Mg) was significantly decreased in all groups.
Conclusions: Size and composition of Korean Chrysotile in the lung tissue of rats was changed from 5 days.

Key words: biodulability, Korean Chrysotile, rat, transmission electron microscope equipped with energy dispersive X-ray

spectrometer
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Table 1. Fiber numbers(fibers/mg) and TEM and SEM image of Korean chrysotile ore, x10,000
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(x10° fibers/mg) TEM % 10,000

SEM' x 10,000

) ‘f.t N -\,'"
‘h /s \T

“‘ Poan.
LS p
i z;’., A ﬂ‘

<)
59,043 2 ~: ‘{ .

g ’V \r/y\"{ﬂ/

KOSHA WD15.2mm 20.0kV x10k

* . .
= transmission electron mlcroscopy, = scanning electron microscopy
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Figure 1. TEM image of fibers in the lung of rats after Korean chrysotile instillation
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Table 2. Changes of fibers numbers from lung of rats instilled
Korean chrysotile

Chrysotile 1 mg group Chrysotile 2 mg group

Time point (XIOGﬁbers/g) (XIO6 fibers/g)
5 Days 6,356 + 6543 10,207 + 4399
5 Weeks 6,688 + 2706 5,246 + 1168
10 Weeks 2,132 + 901 7,500 + 4191

All values are expressed as Mean + SD
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Table 3. Changes of length(m) and diameter(um) of fibers from lung of rats instilled with Korean chrysotile
. . Chrysotile 1 mg group Chrysotile 2 mg group
Time point
length(¢m) diameter(ym) length(m) diameter(ym)
Before (N=100) 4.74+5.00 0.08+0.05 4.74%5.00 0.08+0.05
5 Days (N=100) 2.01+1.88" 0.05+0.03" 2.74+4.28" 0.06+0.29"
5 Weeks (N=100) 2.50+2.83" 0.05+0.03" 2.70+3.44" 0.04+0.03"
10 Weeks (N=100) 3.22+3.42 0.05+0.04" 2.80+3.74" 0.04+0.10"
All values are expressed as Mean + SD .
Significant differences as compared with control : p < 0.05
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Table 4. Size distribution(%) of fibers from lung of rats instilled with Korean chrysotile

Chrysotile 1 mg group

Chrysotile 2 mg group

Time point
5 < (pm) 5 > (um) 5 < (um) 52 (im)
Before (N=100) 67 33 67 33
5 Days (N=100) 94 6 87 13
5 Weeks (N=100) 88 12 89 11
10 Weeks (N=100) 83 17 90 10

Table 5. Changes of element composition(atomic %) of fibers from lung of rats instilled Korean chrysotile

Chrysotile 1 mg group

Chrysotile 2 mg group

Time point
Mg Si Fe Mg Si Fe
Before N=20 57.51+0.86 41.57+0.85 0.93+0.19 57.51+0.86 41.57+0.85 0.93+£0.19
5 Days N=20 54.02+3.42" 44.91+£3.43 1.08+0.63 54.69+1.63" 43.73£1.59 1.58+0.82
5 Weeks N=20 54.65+3.50" 43.38+3.80 1.97+1.56 55.47+2.76" 43.34+2.81 1.19+0.81
10 Weeks N=20 56.17+1.74 42.26+1.85 1.57+0.87 53.88+2.69" 44.534+2.90 1.59+0.85
All values are expressed as Mean + SD .
Significant differences as compared with control : p < 0.01
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