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Figure 4. Change in Serum Syndecan-4 during the Course of Antibiotic Therapy in Patients with Acute Pneumonia
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Behavior of pulmonary label-retaining cells in murine model of
fibrotic lung injury

Tetsu Nishiwaki, Kouji Matsushima

Department of Molecular Preventive Medicine, Graduate School of Medicine, The University of Tokyo

In recent regenerative medicine, there is great potential to know the pathological mechanisms and
contribute to the clinical application of artificial pluripotent stem cells in the study of cellular behavior of
tissue resident stem cells in homeostasis and disease. As one of the methods to identify the tissue stem cells,
label-retention technique has been used to detect the slow cycling cells which harbor the tracer in their nucleus
for long periods. Since the bulge areas in skin sebaceous glands was identified as the stem cell niches, the
label-retention technique has been applied to find out the tissue resident stem cells and their niches in diverse
types of organs including kidney, pancreas and intestine. We have demonstrated that pulmonary 5-bromo-
2'-deoxy-uridine (BrdU)-retaining cells possessed several stem/progenitor-like characteristics including an
immaturity and stress resistance, and showed the spatial correlation with alveolar progenitors, alveolar type
2 (AT2) cells. Here we report some findings regarding the kinetics of pulmonary label retaining cells in

murine model of fibrotic lung injury.
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Analysis of circulating KL-6 carrying sialyl Lewis* (SLAK) levels in

patients with interstitial lung diseases

Noboru Hattori, Koji Yoshioka, Yasushi Horimasu, Sonosuke Tanaka, Nobuhisa Ishikawa,

Kazunori Fujitaka, Yoshinori Haruta, Hiroshi Murai, and Nobuoki Kohno

Department of Molecular and Internal Medicine, Graduate School of Biomedical Sciences, Hiroshima University

We have already reported that KL-6 carrying sialyl Lewis* named SLAK can be detected in sera of
lung adenocarcinoma patients and its serum level serves as a prognostic factor. In the present study, we
hypothesized that SLAK could be also detected in sera of patients with interstitial lung diseases and its level
would show a different significance from KL-6. To measure SLAK levels, we developed a double-sandwich
electro chemiluminescence immunoassay using anti-sialyl Lewis® and anti-KL-6 antibodies. ROC curves
were drawn to determine the optimal cut-off value, and we decided to establish 20 U/ml as the cut-off value.
We measured SLAK levels in serum and bronchoalveolar lavage fluid (BALF) from the 103 patients with
interstitial lung diseases (24 idiopathic pulmonary fibrosis; IPF, 17 nonspecific interstitial pneumonia; NSIP,
6 cryptogenic organizing pneumonia; COP. 24 collagen-vascular disease associated interstitial pneumonia;
CVD-IP, 8 acute hypersensitivity pneumonia; AHP, 24 chronic hypersensitivity pneumonia; CHP). Positive
rates of SLAK in the 103 patients with interstitial lung diseases (ILD) were 35.9%. The positive rate of SLAK
in IPE, CVD-IP and CHP was shown to be high (41.7%, 45.8%, and 58.3%, respectively) compared with
those in other ILD. Although high positive rates of KL-6 were observed in AHP and NSIP patients (100%
and 100%, respectively), positive rates of SLAK was shown to be low (12.5% and 5.9%, respectively).
Immunohistochemical staining showed that KL-6 was co-localized with sialyl Lewis® particularly in
bronchiolar epithelial cells lining honeycomb lesion. The results of this study strongly support the potential

of SLAK as a new serum biomarker for fibrosing types of ILDs.
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%1 Correlation between the levels of SLAK in the serum and BALF and clinical parameters in patients with 1LDs

Serum SLAK BALF SLAK
Rs P value Rs P value
Age 0.097 0.330 0.044 0.704
Pack-years 0.093 0.357 0.052 0.654
Pulmonary function test
VC (% predicted) -0.244 0.014t -0.094 0.425
DLco (% predited) -0.245 0.030f -0.095 0.476
BALF
Total cell count -0.187 0.064 -0.101 0.377
Macrophages (%) 0.245 0.015% 0.195 0.088
Lymphocyte (%) -0.298 0.003f -0.302 0.007f
Neutrophils (%) 0.126 0.214 0.221 0.052
Eosinophils (%) 0.023 0.823 0.217 0.056
t p<0.05 Spearman’s rank correlation test
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3 Corrclation between the SLAK levels in serum and those in BALF in patients with ILDs
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X4 Expression of KL-6 (a) and sialyl Lewis® (b) in a case of NSIP
X5 Expression of KL-6 (a) and sialyl Lewis® (b) in a case of CHP
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Impairment of autophagic clearance of ubiquitinated proteins

enhances CSE-induced HBEC senescence.

Jun Araya, Hiromichi Hara, Satoko Fujii, Naoki Takasaka, Jun Kojima, Yoko Yumino, Takeo Ishikawa,

Takanori Numata, Makoto Kawaishi, Keisuke Saito, Katsutoshi Nakayama, and Kazuyoshi Kuwano.

Division of Respiratory medicine, Department of Internal medicine, The Jikei
University School of Medicine

Idiopthaic pulmonary fibrosis (IPF) occurs in older individuals and increased cellular senescence
is a major feature of advanced age, raising the possibility that cellular senescence may contribute to the
pathogenesis of IPF. Indeed, recent reports demonstrate that telomere shortening in alveolar epithelium,
indicating replicative cell senescence, is a risk factor for the development of IPF. We have recently reported
an important role for increased senescence of epithelial cells in IPF lung tissue, which seems to be involved
in IPF pathogenesis in terms of aberrant cytokine secretions. Cigarette smoke exposure has been shown
to be a major risk factor for the development of IPF. Autophagy, a lysosomal degradation pathway, occurs
continuously during homeostatic turnover of cytoplasmic proteins and organelles but is also induced in
response (o a variety of stress stimuli, including cigarette smoke-induced oxidative stress. Recent advances
in our understanding of the molecular mechanisms of autophagic degradation indicate the pivotal regulatory
role of autophagy in a variety of cell functions and cell fates, including cellular senescence. In this context,
we examined the regulatory role of autophagy in cigarette smoke extract (CSE)-induced cellular senescence
of human bronchial epithelial cells (HBEC). We demonstrate that CSE induces only transient activation
of autophagy directly after treatment, followed by accelerated cellular senescence and concomitant
accumulation of ubiquitinated proteins, which is accompanied by a corresponding decline in autophagy.
Treatment with an autophagy inhibitor further enhanced accumulation of ubiqutinated proteins, resulting in
increased senescence. Conversely, autophagy activation suppresses accumulation of ubiquitinated proteins
and cellular senescence. Taken together, this evidence indicates autophagic clearance of ubiquitinated
proteins might be involved in the regulation of tobacco smoke-induced HBEC senescence in association
with IPF pathogenesis.
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