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Figure 1 Comparison of Morphological Grade of Fibrosis.

Fibrosis was scored by the method of Acherofl and co-workers.
The score in BLM group was significamly high compared with
that in NS group [#*P<0.01}.
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group (¥*P<0.01),
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Figure 2  Comparison of Hydroxyproline Content,
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Figure 3 Time Course of Cell Number in BALF, The number of
total cells in BALF  increased with the peak at 168 to 264
hours after BLM injection {a). The number of neutrophils in
BALF maximally increased at 24 hours and 144 to 264 hours
afrer BLM injection (b).
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Figure 4  Influences of Macrolides on the Neutrophii Number in
BALF of the Mouse Luag at 24 hours and [44 hours atter BLM
injection.  Magcrolides significantly  inhibited neutrophil
numbers in BALE (*P<0.01, **P<0.05).
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I {¢) mRNA Induction in Lung Tissue Treated with BLM.
CD62E and CDO2ZP mRNA was induced at 6 to 12 hours and 48
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Figure 8 Influences of Macrolides on the Expression of CDO2E,
CD62P, VCAM-1 mRNA in the Mouse Lung at 144 hours
Treated by BLM, Macrolides significantly inhibited the
induction of VCAM-ImRNA, but not remarkably inhibited the
induction of CD62E and CD62P mRNA.
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Expression of Matrix Metalloproteinases in an Diffuse Alveolar Damage Model
Induced by Hyperoxic Exposure in Pigs

Y. Gushima, M. Suga’, K. Ichikado, K. Iyonaga
T. Okamoto, K. Sato, M. Ando

First Departinent of Ilernal Medicine, Kumamato University School of Medicine, Kumamoto, Japan

Acute interstitial pneumonia (AIP) is a disease of unknown ethiology, acute progression, and poor prognosis
that is pathologically characterized by diffuse alveolar damage (DAD). In the pathogenesis of DAD, the basement
membrane destruction is thought to be an tmportant factor in determining the severity and prognosis of DAD. The
matrix metalloproteinases (MMPs), a group of zinc ncutral endopeptidases produced by a varicty of cells, have
crucial roles in the degradation of extracellular matrix {ECM) and the irreversible pulmonary structural remodeling.
MMP-2 and MMP-9 arc the members of MMPs and have the capacity to degrade type IV collagen, which s one
of the major structural components of the basement membrane, and that these MMPs are thought 1o contribute to the
basement membrane destruction in DAD. In this study, wec established an experimental DAD/AIP model in pigs
exposed to hyperoxia and cvaluated the precise roles of MMPs in this condition using gelatin zymography and
immunohistochemical analysis. The progression of acute lung injury in this model histologically ranged from the
features of the early exudative 1o the early proliferative phase of diffuse alveolar damage (DAD), and MMP-2 and
MMP-9 expressions in bronchoalveolar lavage fluid (BALF) increased in these lungs with prolonged hyperoxic
exposure. [n immunohistochemical analysis, MMP-2 localized mainly in alveolar macrophages and alveolar lining
epithelium and MMP-Y was detected in neutrophils and alveolar macrophages. MMP-9 activities correlated more
closely with pathologic findings of DAD than MMP-2 activities. In addition, MMP-9 correlated with lung severity
and the number of neutrophils in BALF, but MMP-2 did not. These results suggest that the pig is particularly useful
as an animal model of DAD mimicking in human AIP, and that MMP-9, which is mainly produced by neutrophils
in this model and is useful to assess the disease sceverity, plays important roles in the pathogenesis of DAD from the

early exudative to the early proliferative phase,
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Role of matrix metalloproteinases and tissue inhibitor of metalloproteinase in
fetal rabbit lung

Yuh Fukuda

Deperment of Pathology, Nippon Medical School

Cell and extracellular matrix (ECM) interaction and ECM remadeling are known to be important in fetal lung
development, We investigated the localization of matrix metalloproteinases {MMPs) in fetal rabbit lungs.
Immunohistochemistry for type IV collagen, MMP-1,-2 and -9, membrane-type-1 MMP (MTI1-MMP) and tissue
inhibitor of metalloproteinases (TIMP)-2, and in situ hybridization for MMP-9 mRNA were performed. Gelatin
zymography and Western blotting for MTI-MMP of lung tissue homogenates were also studied. MMP-1 and MT1-
MMP were detected in the epithelial ceils, and MMP-2 and TIMP-2 were detected in the epithelial cells and some
mesenchymal cells in cach stage. MMP-9 was found in the epithelial cells mainly in late stuge. Gelatin zymography
revealed the ratio of active MMP-2/latent MMP-2 increased dramatically during the course of development. MTI1-
MMP was detected in tissuc homogenates, especially predominant in late stage. These findings suggest that MMPs
and their inhibitor may contribute to the formation of airways and alveoli in fetal lung development, and activaled

MMP-2 of alveolar epithelial celis may function o provide an extremely wide alveolar surface.
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A: Type IV collagen is present in walls of the capillaries and around the glands. The basement membrane around
the stalk of the glands is thick, but that around the tip (T) of the gland is thin. B: The reaction for MMP-1 is
located in the epithelisl cells, C: Only slight reaction for MMP-9 is found in the epithelial cells. D: MMP-2 is
shightly positive in the epithelial cells and seme mesenchymal cells. E: MTI-MMP is detected in the epithelial
cells, F: TIMP-2 is detected in the epithelial cells, endothelial cells and mesenchymal cells. T: tip of the gland.
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A: Type IV cellagen is distributed in the basement membranes.
C: MMP-9 is positive in the bronchial and 1ype 11 epithelial cells {arcows) .

I alveolar epithelial cells (arrows}.

D: MMP-2 is detected in the bronchial and type [1 epithelial cells (arrow).
IT and some thinning aiveolar epithelial cells (arrows).
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One mp (A) or 0.2 mg (B) of lung tissue is applied 1o cach
lane of gels. Gelatinolytic activities with various molecular
weight are detected in the tissue extracts. Of them, the
gelatinolytic activities of about 68 and 62 kd are predominant
{B). They correspond to the latent form and the active form of
MMP-2 respectively. Gelatinolytic activities of about 92 kd
corresponding 10 MMP-9 are also detected in the later than 26
days of gestation {A}. (C) Densitometric analysis of Figure
4B shows the ratio of active/latent forms of MMP-2 in one day
after birth is significantly larger {*¥*) than those in other stages
{p<0.01), and that in 29 days is significantly larger (¥} than
that in 23 days (p<0.03), k7 £ H 50

B: MMP-1 is found in the bronchial and type

E: MTI-MMP is detected in type
F: TIMP-2 is detected in the epitheiial cells of airways

MT1-MMP

F2od

F26d

F23d Day1
Day
4 MTI-MMP O™ LAY 7y 4 20
Chemiluminescent  bands  corresponding 10 MT1-MMP  are
detected in tissue homogenates of animals of cach stage. (B]
Densitometric analysis of Figure 5A shows the amount of MT1-
MMP seems (o be increased during the lung development.
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Clinical assessment of colchicine for the therapy
of idiopathic pulmonary fibrosis

M. Miki, K. Akiyama, M. Ebina, K. Hagiwura
A. Nakamwra, Y. Moriand T. Nukiwa

Depariment of Respiratory, Oncology, Molecdar Medicine,  Insiinuie of Development, Aging and Cancer, Tohoku Universine

Colchicine has anti-inflammatory and anti-fibrotic propertics in vive and in virro, and recently has been proposed
as a novel drug for therapy of idiopathic pulmonary fibrosis(1PF)}. Eight patients with puimonary fibrosis who had
received no prior therapy including corticostroid and immunosuppressant entried into this study. Colchicine was
administrated at a daily dose of 1.0 mg, and the response to the therapy was assessed by the serial chest radiographs,
pulmonary function tests and serological findings during 6 months, One patient dropped out for liver dysfunction,
but other 7 had no remarkable adverse effect. Colchicine decreased the serum KIL-6 levels more than 10%, although
it could not recover the pulmonary function and the shadow on chest radiograph. By the assessment criteria, six
patients improved or remaincd stable, and one worsened and died for the acute exacerbation. Despite limitations

of this analysis, colchicine may be of benefit in TPF and should be considered for further clinical trial,
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2N A L, BSEROGLT, BEEIHCH (PRS0 RS, i A k), BEHERTE (ME CT. X i), Nk
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N-ACETYLCYSTEINE INHALATION THERAPY FOR IDIOPATHIC
PULMONARY FIBROSIS (IPF)
— A Prospective, Open-label Phase II Study —

Yoshiki Ishii', Satoshi Kitamura?, Yukihiko Sugiyama®

I Department of Pulmonary Medicine and Chnieal Immunology, Dokkye University School of Medicine,
2. Saitama Prefectural University,
3. Department of Pulmonary Medicine, Jichi Medical School

GSH in airway epithelial-lining fluid (ELF) is a key factor of antioxidant defense system that protects the
pulmenary epithelium from oxidants released by inflammatory cells as well as inhaled oxidants. Deficiency of GSH
in ELF was reported in patients with TPF. N-acetylcysteine (NAC) acts as a precursor of GSH and an antioxidant
by itself in addition 10 its mucolytic activity. We evaluated the tolerability and usefulness of NAC inhalation in
patients with IPF, Twenty-eight patients with an established diagnosis of IPF were treated with NAC inhalation

(326.5mp) twice daily over 12 weeks using a ultrasonic nebulizer. The mean age of patients was 63 + 12 yr{22-
77yr) and the mean duration of inhalation was 22 £ 15 mo (3-33mo}. Symptoms, mortality, lung function test,
chest CT, and adverse effects were followed. Eighteen of 28 patients continued the therapy over 1 year. After 3
months, percentages of improved patients in symptoms, CT findings, and pulmonary function tests were 53.6,
179, and 38%, respectively. Serum levels of KL-6, a marker of pulmonary fibrosis, significantly decreased
after 3 month inhalation. Eight of 18 patients (44.5%} who received this therapy over 12 months were assessed
as clinically effective. The resutts of this study are encouraging. NAC inhalation is a promising new treatment for
IPF.
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