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The Effect of Nonspecific Endothelin-1 Receptor Blocker (Bosentan®)
on Paraquat Induced Pulmonary Fibrosis in Rat
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Background : Idiopathic pulmonary fibrosis(IPF) is a devastating illness for which there is little effective treat-
ment. The key cytokines currently implicated in the fibrotic process are the transforming growth factor-£

(TGF-8,), tumor necrosis factor-a (TNF-¢), endothelin-1(ET-1) and interferon—y (IFN-7y). The rat model for
paraquat-induced pulmonary fibrosis was chosen to investigate the role of ET-1 in this disease. Both ET-1 and
TGF - B, expression in hng lesions were examined using immunohistochemical staining. After Bosentan®
administration, an orally active ET-1, and ET-1; receptor antagonist, the degree of pulmonary fibrosis and ET
-1 and TGF-p, expression were analyzed.

Method : Sprague-Dawley rats were divided into three groups, the control group, the fibrosis group, and the fi-
brosis-Bosentan® ~treated group. The animals were sacrificed periodically at 1, 3, 5, 7, 10, 14 days after
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adrnistering saline or paraquat. The effects between groups were compared with the results of light microsco-
py and immunohistochemical staining for ET-1 and TGF-,. The degree of {ibrosis was evaluated by H&E
and Masson’s trichrome staining, which were graded by a computerized image analyzer. The degree of
immunchistochemical staining was categorized by a semi-quantitative analysis method.

Results : The lung collagen content had increased in the paraquat instillated animals by day 3, and continued
to increase up to day 14. A daily treatment by gavage with Bosentan® (100mg/kg) did not prevent the in-
crease in collagen deposition on the lung that was induced by paraquat instillation. There were increased
immunochistochemical stains of ET-1 on the exudate, macrophages, vascular endothelial cells and pneumocytes
in the paraquat instillated group. Furthermore, TGF-f, expression was higher on the exudate, macrophages,
some inflammatory cells, pneumocytes(type I, and II), vascular endothelium and the respiratory epithelial
cells around the fibrotic area. After Bosentan treatment, there were no definite changes m ET-1 and TGF-4
expression.

Conclusion : Fibrosis of the Paraquat instillated group was more advanced when compared with the control
group. In addition, there was increased ET-1 and TGF-, expression around the fibrotic area. ET-1 is associat-

ed with lung fibrosis but there was little effect of the ET-1 receptor blocker(Bosentan®) on antifibrosis. { Tuber-
culosis and Respiratory Diseases 2001, 50 © 182-195)
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Fig. 1. H&E stain( x 100)
Normal lung(a). Diffuse alveolar damage with infiltration of neutrophils and exudate on

first day(b), peribronchial parenchymal damage on third day(c) and fibrosis of
interstitium and intraalveolar space on fifth day(d) in paraquat group

o] ¥hg-& XAl

)8t 14 &4 TGF-8,(Monoclonal, mouse,
Serotec) 37 ET-1 (Mono-clonal, Mouse, Alexis)
€ 247 1:50, 1:10002 8Ase] AedA] 24]

7+ 2¢t vke-A| 7t Tris Bufferz A3 & 5.(5%
/3%)) 2% 314 (Biotinylated antimouse Ig)& &
2dA] 2087 wreAlATE Z2l3 Tris BulferZ
A& (5R/33) 3% ¥ ®A A (peroxidase la-
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Fig. 2. Masson-Trichrome stain( x 100)
Normal lung(a). Mild interstitial fibrosis on fifth day(b), moderate interstitial fibrosis
with Masson’s body in the bronchiolar lumen on seventh day(c) and severe interstitial fi-
brosis with atelectasis on seventh day(d) in paraquat group.

belled streptavidin Ig)& A-&d)4 2087t 8H-2-A|

At}. Tris Buffer= A3 & AEC(3-Amino -9-
Ethyl carbazole)2 HHA|A ZFyg M3l

Harris Hematoxylin¢.2 10%3F = o
S84 Bz BASAT.
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Table 1. Percentage of collagen measured by computerized image analyzer

Group/day st 3rd

7th 10th 14th

Control(%) 3.42+1.26 4.18+0.89

4.33+£0.70

3.95+0.96 4.38+1.14 4.47+1.64

Paraquat(%) 4.36+0.84 22.29+2.76* 24.01+5.18* 21.46 £5.81* 23.59 +5.33* 24.23£2.74*
Bosentan(%) 4.79+0.63 21.23+3.36* 17.85+3.86* 20.84 +2.88* 21.99+6.30* 20.44£3.62*

*P<0.05 versus control

grade 0 : 44 (negative) =no stain
grade I:733t(mild)=focal and weak or medi-
um stain
grade II: &7} (moderate) =multifocal and me-
dium or focal and dense stain
grade III: A%} (severe) =diffuse and dense
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TGEF-5,2 ET-12] £33 FARR ez a3

(B)

Fig. 4. Immunohistochemical stains of TGF-3
. {1st day)
Negative stain of normal lung in con-
trol group(a, x100). Increased ex-
pression of TGF-A, in pneumocytes,
macrophages and respiratory bronchi-
al epithelium (b, x100)(c, x200) in
paraquat group.
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Fig. 5. Localization of immunohistochemical stains of ET-1.
*p<0.05 Bosentan group versus paraquat group
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Fig. 6. Localization of Immunohistochemical stains of TGF-4,.
*p<0.05 Bosentan group versus paraquat group
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