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Korean Produced Asbestos on Lung Function and Pathology
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ABSTRACT

Objectives: To evaluate the pulmonary toxicity of 2 Korea asbestos(chrysotile, anthophyllite), Sprague-Dawely rats were
exposed to 2 mg domestic asbestos by intratracheal instillation(IT).

Methods: Lung function of rats was analyzed by pressure transducer(MAX1320, Buxco Electronics, USA). The effects of 2 mg
asbestos(chrysotile ; 8,814,244 x 10° fibers/mg, average diameter 0.08 um, average length 4.39 um, anthophyllite ; 5,182 %
10° fibers/mg, average diameter 0.95 um, average length 7.29 um) on pulmonary function and pathological changes were
evaluated at after a single IT. Lung function and histopathological evaluation were assessed in 5 animals from each group at

each time point.

Results: Due to differences in fiber numbers, chrysotile induce marked lung pathology and lung function change than
anthophyllite at the same mass dose. Chrysotile showed notable thickening of interstitial areas surrounding the alveolar

ducts and terminal bronchioles.

Conclusions: On a mass dose basis, chrysotile that have 1,700 times numbers of fibers per unit weight than anthophyllite
produced a greater persistent lung injury than anthophllite for at least 4 weeks after exposure.

Key words : chrysotile, anthophyllite, intratracheal instillation, lung toxicity
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Figure 1. Domestic asbestos fibers by scanning electron microscopy.
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Figure 2. Body weight changes of SD male rats after asbestos
instillation.

a:p<0.001, control vs chrysotile and anthophyllite
b : p <0.001, chrysotile vs anthophyllite
¢ : p <0.05, anthophyllite vs chrysotile
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Figure 3. Frequency changes of rat treated with asbestos instil-
lation.

a:p<0.01, Control vs Chrysotile and anthophyllite
b : p <0.01, Chrysotile vs anthophyllite
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Figure 4. Tidal volume changes of rat treated with asbestos ins-
tillation.
C : p<0.05, control vs chrysotile
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Figure 5. Minute volume changes of rat treated with asbestos ins-
tillation.
a: p <0.01, control vs Chrysotile and anthophyllite
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Table 1. Absolute lung weight of SD male rats after asbestos

instillation.
T:)Iirrlli right lung left lung body weight
(\geeks) (unit : mg) (unit : mg) (2)
852.2 + 96.2 476.4 £ 49.0 365.1 + 26.7
Control

869.8 + 46.5 492.0 + 34.4 400.6 + 10.8
1354.0 + 189.87724.2 + 94.9™ 305.3 + 28.8"
1256.0 + 88.77713.4 + 34.0” 361.1 = 11.37
9762 + 22.1°511.2 + 363 3362 + 9.4
884.2 + 89.4 490.4 + 39.8 394.9 + 162

All values are expressed as mean + SD
Significant differences as compared with control : ** p < 0.01,
* p < 0.05

4

) 2
Chrysotile 4
2

Anthop
hyllite 4

Table 2. Relative lung weight of SD male rats after asbestos

instillation.
Time point right lung left lung
(Weeks) (unit : mg) (unit : mg)
0.233 £+ 0.015 0.130 £ 0.008
Control
4 0.127 £+ 0.006 0.123 £ 0.006
2 0.459 + 0.093"  0.240 + 0.045"
Chrysotile . x
4 0.348 + 0.025 0.198 £ 0.006
Anthop 2 0.290 + 0.009” 0.152 + 0.011"
hyllite 4 0.224 + 0.021  0.124 + 0.008

All values are expressed as mean + SD

Significant differences as compared with control : ** p < 0.01,
*p <0.05

Relative lung weight (%) = (lung weight / body weight) x100
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Table 3. Fibrosis of lungs of SD male rats after asbestos instillation.

57} ThE Sl Ave] H Zl%3 W =40 WAL 9% Wb 305

Control(n=5)

Chrysotile(n=5) Anthophyllite(n=5)

Time point(Weeks)

alveoli duct  peri bronchiole

alveoli duct

peri bronchiole  alveoli duct  peri bronchiole

EE ]

0 0 5 3 0 0
1 *x 0 0 0 2 1
% 0 0 0 0 2 1
sdoksk
0 0 2 0 0
2 *E 0 0 1 2 0 0
% 0 0 1 4 3
Hkksk
0 0 0 0 0
4 *k 0 0 1 2 0 0
% 0 0 3 5 3
sokosk
0 0 13 5 0
Grade sum *k 0 0 2 6 1 0
% 0 0 0 4 11 7
Total sum 0/15 0/15 15/15 15/15 12/15 7/15

*** : severe fibrosis, ** : mild fibrosis, * : slight fibrosis
n = number of animals.

Time point

(Weeks) Anthophyllite

Chrysotile

Figure 6. Histopathology of the lung of SD male rats instilled as-
bestos after 1, 2, 4 weeks. Chrysotile 1W; severe peri-
bronchiolar fibrosis and severe alveoli duct fibrosis, 2W;
severe peribronchiolar fibrosis, 4W; severe alveoli fib-
rosis, Anthophyllite 1W; slight peribronchiolar fibrosis and
slight alveoli duct fibrosis, 2W; slight peribronchiolar
fibrosis, 4W; slight alveoli fibrosis. (Masson's tric-
hrome, x 100, light microscopy).

http://www.ksoeh.org/

rosis)o] 11h]of 4] Lherdes.
WA ol 2o] 47T FglelAE e HAE
o] suke], FE= Hfzol 6uke, okak HaFol 4nt
Sol Al Lhebetot ehametol s Rolzo] 47|
Z9lolAE B HGFT FEEY HFS veht
X) Gkgkan Tk of A gk okt 465 o] Lhebtet.

AZE TP ke A e, i) Hlste] &
£ o)Al frof3t w A R F71E el WA
B Sof ol Al HETe] AT S A7kl At
Foll ub2 skt Aglot A7 e 291 etk 4
_|9r_
=
|

o

Z2 AlZro] Aol uhet FEEL ot HR O

Metsheleh. ABEA Fol F 27T Ml 2
of usto] 13 Fehg7IFA F7HE Wal oz
o] Rol2e Abo] AupEolE # £ U] 72
B} A7IBA 9] A9EE ST Adon AT 4
R3S Mol APEBE Yot

B

-

i)
o R

HH =H A

o 221 HEE G F 40000£-0] Fatdu 4o
2 st A, A Rojol s e 29 9 =
A ol A wEsty] o f ek agEe|E
FoATNE Fo & 154, 252L 453F 5 AER
IR Rt B T 24 oA Aol HEE
CH(Figure 7).

J Korean Soc Occup Environ Hyg, 2012: 22(4): 301-308



306 A&, @43, AT, AT, FAA

Figure 7. A lot of anthophyllite fibers in the lung of SD rats ins-
tilled anthophyllite after 1, 2, 4 weeks. H&E, x 400
light microscopy.
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