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The Effect of Interferon-yon Bleomycin Induced Pulmonary
Fibrosis in the Rat

Hyoung Kyu Yoon, M.D., Yong Hyun Kim, MD., Soon Seog Kwon, MD.,,
Young Kyoon Kim, M.D., Kwan Hyung Kim, M.D.,
Hwa Sik Moon, M.D., Sung Hak Park, M.D., Jeong Sup Song, M.D.

Division of Pulmonology, Department of Internal Medicine,
College of Medicine, the Catholic University of Korea, Seoul, Korea

Objectives : The matrix metalloproteinases (MMPs) that participate in the extracellular matrix
metabolism play a important role in the progression of pulmonary fibrosis. The effects of the MMPs are
regulated by several factors including Th-1 cytokines, interferon-y (IFN-y). Up to now, IFN-y is
known to inhibit pulmonary fibrosis, but little is known regarding the exact effect of IFN-y on the
regulation of the MMPs.

This study investigated the effects of interferon—-y on the pulmonary fibrosis and the expression of
the lung MMP-2,-9, TIMP-1,-2, and Th-2 cytokines in aa rat model of bleomycin induced pulmonary
fibrosis.

Materials and methods : Male, specific pathogen—free Sprague-Dawley rats were subjected to an
intratracheal bleomycin instillation. The rats were randomized to a saline control, a bleomycin treated,

and a bleomycin+IFN-y treated group.
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The bleomycin+IFN-y treated group was subjected to an intramuscular injection of IFN-y for 14
days. At 3, 7, 14, and 28 days after the bleomycin instillation, the rats were sacrificed and the lungs
were harvested. In order to evaluate the effects of the IFN-y on lung fibrosis and inflammation, the
lung hydroxyproline content, inflammation and fibrosis score were measured. Western blotting,
zymography and reverse zymography were performed at 3, 7, 14, 28 days after bleomycin instillation in
order to evaluate the MMP-2,-9, and TIMP-1,-2 expression level. ELISA was performed to determine
the IL-4 and IL-13 level in a lung homogenate.
Results : 1. 7 days after bleomycin instillation, inflammatory changes were more severe in the
bleomycin+IFN-y group than the bleomycin group (bleomycin group : bleomycintIEN-y group=2.03+
015 : 274+0.29, P<0.05), but 28 days after bleomycin instillation, lung fibrosis was significantly
reduced as a result of the IFN-y treatment (bleomycin group : bleomycin+IFN-y group=3.94+0.43 :
2.46%0.13, P<0.05).
2. 28 days after bleomycin instillation, the lung hydroxyproline content was significantly reduced as a
result of IFN-y treatment (bleomycin group : bleomycin+tIFN-y group=294.04+31.73 npg/g : 19492+
1551 ug/g, P<0.05).
3. Western blotting showed that the MMP-2 level was increased as a result of the bleomycin
instillation and highest in the 14 days after bleomycin instillation.
4. In zymography, the active forms of MMP-2 were significantly increased as a result of the IFN-y
treatment 3 days after the bleomycin instillation, bleomycin+IFN-y group (bleomycin group
bleomycin+tIFN-y group=209.63£7.60% : 407.66+85.34%, P<0.05), but 14 days after the bleomycin
mstillation, the active forms of MMP-2 were significantly reduced as a result of the IFN-y treatment
(bleomycin group - bleomycin+IFN-y group=159.36£20.93% : 97.23+12.50%, P<0.05).
5. The IL-4 levels were lower in the bleomycin and bleomycintIFN-y groups but this was not
significant, and the IL-13 levels showed no difference between the experiment groups.
Conclusion : The author found that lung inflammation was increased in the early period but the
pulmonary fibrosis was inhibited in the late stage as a result of IFN-y. The inhibition of pulmonary
fibrosis by IFN-y appeared to be associated with the inhibition of MMP-2 activation by IFN-y.
Further studies on the mechanism of the regulation of MMP-2 activation and the effects of MMP-2
activation on pulmonary fibrosis is warranted in the future. (Tuberculosis and Respiratory Diseases 2004,
56:51-66)
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Fig. 1. Photomicrographs of rat lung after intratracheal instillation of saline or bleomycin. Lungs are
collected on day 3 (ab,c), 7 (def), 14 (ghi), 28 (k1) after bleomycin injection. Lungs from
saline control (a, d, g, j), bleomycin treated (b,dh, k) and bleomycintINF-y treated (cfil)
group are illustrated. Extensive interstitial inflammatory cell infiltration, interstitial thickening
and architectural distortion are seen both bleomycin treated and bleomycin+INF-y treated rat

(H&E stain, x40).
=208+0.15 : 274029, P<0.05). d=A wW3l= 9o bleomycin ¢] bleomycin+tIFN-y T H. Ttk
4ol = AatA dojwkAnt & w3k {28k Ao AR Weuh A dF WAV 9 Zol ol
= Ao, Y= dF5 Wl A9 A4 T A%S HITH(E 1, 2).
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