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ROLE OF CD13/AMINOPEPTIDASE N IN RAT LYMPHOCYTIC
ALVEOLITIS CAUSED BY THORACIC IRRADIATION

Saburo Sone, Kenji Tani, Yasuhiko Nishioka, Luping Huang

The Third Department of Internal Medicine, School of Medicine, Tokieshima University

CD13/aminopeptidase N is a cell surface glycoprotein widely distributed in a variety of mammalian
cells. CDI13/aminopeptidase N has chemotactic activity for T lymphocytes and helps recruit
lymphocytes to disease sites in  pulmonary sarcoidosis. This study examined the role of
CD13/aminopeptidase N on lymphocytic alveolitis in radiation-induced lung injury caused by bilateral
single-dose thoracic irradiation (15Gy} in a rat model. Significantly increased aminopeptidase activity
was detected in bronchoalveolar lavage fluid obtained from irradiated rats at 4 weeks after irradiation
compared with the activity in unirradiated rats. Significantly higher aminopeptidase activity was
detected on alveolar macrophages from irradiated rats at 2 and 4 weeks than from unirradiated rats,
Western blot analysis showed increased expression of CD!3/aminopeptidase N protein in alveolar
macrophages from irradiated rats at 4 weeks. Chemotactic activity for normal rat lymphocytes was
detected in the bronchoalveolar lavage fluid from irradiated rats at 4 weeks, and approximately sixty
percent of the activity was inhibited by pretreatment of bronchoatveolar lavage fluid with bestatin, a
specific aminopeptidase inhibitor. This study suggests that CD13/aminopeptidase N may be important
as a lymphocyte chemoattractant in lymphocyte-mediated alveolitis in experimental radiation-induced

lung injury.
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Figure 1 Photographs of lung specimens obtained from irradiated
rats at 4 weeks Irradiated rats at 4 weeks, the inflammatory cells,
such as lymphocytes, macrophages and neutrophils infiltrated in
the alveolar walls, the alveolar exuded and minimal fibrous
thickened in alveolar walls are observed (H&E: original
magnification: X 200). Clusters of lymphocytes (arrow heads),
bronchus {B), and vessel {V} are shown, Bar=5(um.,
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L 72 @ SR  4 O AM @ lysate & > THL

CDI3 #itf&1Z £ 5 Western blotting = f1-72&£ 25

CDI3 & 753 0 150kDa @ 28 > F g i & /e
(Figure 4) ,

ERA ﬁ&z%ﬁﬁﬁﬁ%&l*f&@ BALF 1@ 1) > /SR H %
BIZERIN L 72 & 24, O BRL % 4 T o3
FRE AT S 172 (Figure 5).

BALF 1) iSRRG RII4 M Tl b & < £
@ {5 TE 1% Bestatin @ 2L T 4 09 I2HIE] S R

(Figure 6).

Antinopeptidase activity

2 4 8 18
Weeks after irradiation

Figure 2  Aminopeplidase activity in BALF from umirradiated and
irradiated rats ae 2, 4, 8 and 18 weeks, Aninopeptidase activity
was assayed tluoromerrically with L-leucing-AMC as a substrate
as described in Materials and Methods, Aminopeptidase activity
wis expressed as the ratio of irradiated rats (o unirradiated rats.
Results are expressed as mean 4o SEM, with n=5 in each
group. "indlicates statistically significant {p<Q.05] differences
from the value of unirradiated rats.

Aminopeptidase activity

Weeks after irradiation

Figure 3 Aminopeptidase activity on AM from unirradiated and
irradiated rats at 2, 4, 8 and |8 weeks. Aminopeptidase activity
was assayed fluorometrically with L-leucine-AMC as a substrate
as deseribed in Materials and Methods, Aminopeptidase activity
was expressed as the ratio of ieradiated rals 10 univradiated rats,
Results are expressed as mean = SEM, with n=3 in each group.
Findicates statistically significamt {p<0.05) differences from the
value of unirradiated rats.
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&b |« 220k
P — - “—CDI3
- jpeep pradipp -
e B P g W S 97.4KD

[ 2 3 4 5 6 7 8 miarker
Umirradiation

Irradiation

Figure 4  The cxpression of CD13aminopeptidase N protein in
AM from unirradiated and irradiated rats at 4 weeks by Western
blotting using a polyctonal anti-rat CD13 antibody. Lanes 110
4 contain lysates of AM from unirradiated rats, and lanes 510
8 contain lysates from ircadiated rats,

8

O Unmirradiated
6 B Irradiated

Lymphocytes (X 10°ml)
e

2 4 8
Weeks after irradiation

Figure 5 Time course of lymphocytes. Results are expressed as
mean = SEM. with n=5 in cach group. “indicates statistically
significam {p<0.05) differences from the value of unirradiated
rats,
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Chemotaxis index

+} “) 44)

Bestatin (-}

Unirradiated Irradiated

Figure 6 Effect of bestatin on aminopeptidase activity and
chemotactic activity for lymphocytes in BALF, (A) The BALF
from irradiated rats at 4 weeks was preincubated with an cqual
volume of bestatin solution (300ug/ml) or medium alone a1 37°C
for 60 min. The solution was then assayed for eazymatic activity
of eminopeptidase fluorometrically with L-lcucine-AMC as a
subsirate ax described in Materials and Mcthods, Resulis are
expressed as mean &= SEM. Experiments were repeated three
times  with different samples (n=3), *indicatcs statistically

significant (p<0).05 Hdifferences from the value of medium control.

(B) Effect af bestatin on chemotactic activity for lymphocytes
in BALF. The BALF from unirradiated rats and irradiated rats at
4 wieeks was preincubated with an cqual volume ol bestatin
solution (300pg/ml} or medium alone at 37 for 60 min, The
solulion was  then  tested  for chemotactic  activity  for
Iymphocytes  as  described  in Materials and  Methods.
Experiments were repeated three times with cetls {from different
rals (n=3}, Resulls are expressed as mean = SEM. “indicates

statistically significant (p<0.05) differences from the value of

untrzated samples.,
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Expression of elastolytic matrix metalloproteinases
in bleomycin-induced pulmonary fibrosis

Jiro Usuki, Kuniko Matsuda, Akinor1 Aoyama, Arata Azuma, Shoji Kudoh

Fouwrth Department of tnternal Medicine, Nippon Medical School

Pulmonary fibrosis is characterized by remodeling ot extracellular matrix (ECM) in the lung. Matrix
metalloproteinases (MMPs) family consists of many kinds of enzymes which are potent proteases
degrading a number of ECM components. Despite their potential importance, little is known about the
roles of these enzymes in pulmonary fibrosis. In this study, we investigated the sequential expression of
elastolytic MMPs in bleomycin-induced pulmonary fibrosis in mice. Lung fibrosis was induced in mice
by a single intravenous injection of bleomycin. At several phases following bleomycin, mice were
sacrificed. We did biochemical and histological studies including immunohistochemistry for MMP-7, -
9, -12, and TIMP-2. Semiquantitative real-time RT-PCR analysis was also applied to compare mRNA
expression of MMP-12 with alveolar macrophages from bronchoalveolar lavage fluids. Pulmonary
fibrosis was induced mainly in subpleural areas of the lung by a single intravenous injection of
bleomycin. At early phase of fibrosis, immunohistochemical staining showed that MMP-9, known also
as an clastase, was highly expressed in macrophages and ECM at damaged areas. In contrast, both
mRNA and protein of MMP-12 were upregulated at later phase. At 28 days following bleomycin,
immunoreaction for MMP-12 was colocalized with regenerating elastic {ibers in fibrotic lesions. These
Jata indicate different expression and roles between MMP-9 and MMP-12 in pulmonary fibrosis, MMP-
9 is possibly associated with the lung injury at acute phase. In contrast, MMP-12 may contribute to
=lastin degradation at later phase of pulmonary fibrosis.
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Bleomycin treated lung fibrosis in MMP-2 KO mice as a model
of NSIP and COP/BOOP

Yuh Fukuda

Deparnnent of Pathology, Nippon Medical School

Fibrosis in interstitial pneumonia is usually formed in intraalveolar spaces and covered by regenerated
alveolar or bronchogenic cpithelial cells. In addition to that, activated MMP-2 is suggested to be
important 10 the process of alveolar repair in interstitial pneumonia and the alveolization in fetal lungs.
In this context, we investigated the bleomycin lungs in MMP-2 KO and wild mice. After intratracheal
administration of bleomyein to mice, animals were sequentially sacrificed. Electron microscopic studies
and immunohistochemistry for MMP-2, keratin, PCNA, fibronectin were performed. The degree of
fibrosis was guantified by Ashcroft's method and the amount of hydroxyproline in lung tissues. Active
form of MMP-2 of lung homogenates was analyzed with Western blotting and gelaiin zymography.
Degree of fibrosis was similarly observed in both KO and wild mice. Type 1l alveolar epithelial celi
coverage on intraalveolar fibrosis was markedly less observed in KO mice, though the rate of
proliferation of alveolar epithelial cells was similar in KO and wild mice. The initial detachment of
alveolar epithelial cells from basement membrane and the migration may be blocked in KO mice.
Intraalveolar fibrosis in KO mice was mainly mural incorporation and obliteration types, but bud type
was less prominent than wild mice, because of the retarded alveolar epithelial cell coverage on
intraalveolar fibrosis. This result confirmed that NSIP pattern is formed in the situation of less
regencration of alveolar epithelial cells on intraalveolar fibrosis compared to COP/BOOP pattern in both

human diseases and experimental models.
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S IR 6 S FFE SN D T L AR L Ao [M— WA 515 5 72 BEER O EEHIKHIL 2 disease
control 2P BIR/CHIfE~ s 07 7 - VL B LN SR 2 22 I0EE L Tw/io, 2 512 TGF-I
V2 & o TAMME A FEMAE S HIIZRE O phenotype % 71 L, AL 2 B v CAMIBL OB ENEATR
e S 7z, RMAROEIE & LI BT A2 XF T M T 5 2 & DR LRI & iRE
FHTHLREMXSH LEZ LN

Characterization of fibroblast-like dendritic cells derived
from human peripheral blood.
— Comparison with monocyte-derived dendritic cells and alveolar macrophages —

Yoshiki Ishii, Kazuyuki Chibana, Takeshi Fukuda

Department of Pulmonary Medicine and Clinical fmmunology, Dokkyo University Schoof of Medicine, Mibu, Tochigl, Japan.

We isolated fibroblast-like dendritic cells (FDC) from human peripheral blood and examined their
characteristics. Although adherent FDC showed fibroblast-like appearance on a culture plate, they
demonstrated dendritic cell-like villi on the cell surface when removed from the plate. FDC can be
differentiated from not only CD34 positive progenitor cells but also CD14 positive-monocytes. We
found that FDC expressed higher levels of type 1 collagen and fibronectin mRNA than mocyte-derived
DC from same individuals or alveolar macrophages. FDC also displayed cell surface antigens such as
CD83, CD86, and HLA-DR. FDC induced antigen-presenting cell-dependent naive T cell proliferation.
This proliferation activity was significantly higher than that induced by monocytes. Furthermore, we
demonstrated that TGF-B1 (10ng/ml}, an important fibrogenic cytokine, increased the differentiation
and expression of a-smooth muscle actin and prolyl 4-hydroxylase. These findings indicated that FDC

have both fibroblast-like and DC-like characteristics.
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negative cell & FFONILETRE L, day 14 (2 HOGHIME T
fEr L7z, [I#EZ eD14 ¥ — X & v T CD14 itk
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Electron Microscopy (x4000)

Figure 1 a4 RH AR B T 03 213, »M" il AR 2K ('}.f,l-) &7 b= M C & dayl4 LIEEE B A EAEES IR AR O R RE S HI
fe& e odz EF), ZoME b 772 o THME LB 2 LIRS & 405 b S o JERE 4 AT L Of7 1), wHBA% T L ik

2R 5 (5T).

MoDc¢

Figure 2 #RAFEIFAITERETIRMNL (FDC) & RUkib BRI (MoDe)
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