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Proteome Analysis of Proteins in Broncho Alveolar Lavage Fluid

K. Nakata, T. Terakawa, and Naoto Keicho

Depariment of Respiratory Diseases, Research Invtitute, Imternational Medical Center of Japen, Tokye, Japan

Two dimensional gel electrophoresis (2DE)is a powerful tool for proteome research. Previous studies
have shown that BALF contains many proteins which either derive from the circulation or are locally
released by inflammatory or epithelial cells. Detection and identification of numerous BALF proteins
is hampered by large amount of phospholipids, salts, and relatively low concentrations of BALF
proteins due to dilution. We found that precipitation of BALF proteins by cold acetone is most
convenient and excellent method for sample preparation of BALF 2DE. Using this method, the
differences of proteins between the plasma and BALF from 3 normal volunteers obtained at the same
time were investigated. Acetone precipitated plasma and BALF proteins resulted in an exccllent
separation ot protein spots on 2-DE with 460.6 £ 41.0 and 4734 £ 46.5 spots per each sample for
BALF and plasma, respectively. Maiched spots between BALF and plasma in each subject was 45.3%
and 44.3%, respectively, More than 80 % of spots from both BALF and plasma were observed within
PI range of 5-8 and molecular weight of 25-100. Percentages of matched protein spot from BALF which
were almost the same amount {within 2 folds} of corresponding plasma spots were 50.3, 54.0, 57.1,
and 51.6%, for PI range of 3-10, 3-6, 5-8, and 7-10. These results suggested that BALF proteins

are remarkably different from plasma proteins in both the composition and content,
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MAST CELLS IN THE LUNGS WITH IDIOPATHIC PULMONARY
FIBROSIS: IMMUNOHISTOCHEMICAL STUDY

Yoshikazu Inoue, Kumi Matsumoto, Mtho Qka, Ern Kurokawa
Satoru Yamamoto, Toru Arai, Seiji Hayashi, Masaji Okada
Mitsunori Sakatani

National Kinki-Chuo Hospital for Chest Diseases, Osaka Sakai

Mast cells are supposed to have important roles in tissue injury, angiogenesis, and fibrosis., We have
reported that the number of basic fibroblast growth factor (bFGF) expressing mast cells (MCs) increases
in the lungs with idiopathic pulmonary fibrosis (IPF). In the present study, we demonstrated that o-
smooth muscle actin (SMA) positive myofibroblasts, type 1T pneumocytes, alveolar macrophages
increased, and that those cells expressed the receptors of bFGF, such as Flg (FGFR1) and Bek (FGIR2).

Mast cells may affect fibroproliferative response in IPF.
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V, total Bek- cells 0.05 (0.88) -0.20 (0.58) -0.05 (0.87)

All data are expressed as Spearman’s correlation with P value in parenthesis.
All volume density data were normallzed by V., Lung tissue.

The subjects number of V, total iryptase cells and V, total bFGF* cells; IPF=15
The subjects number of ¥, total Fig* cells and V, total Bek* calls; IPF=11
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S-nitrosothiols inhibit cytokine-mediated induction of Matrix
metalloproteinase-9 in airway epithelial cells

Tatsuya Okamoto ', Giuseppe Valacchi?, Kazuhiro Iyonaga', Kazuya Ichikado'
Carroll E. Cross?®, Albert van der Vliet?, Moritaka Suga'

1 Division of Respiratory Medicine, Graduate School of Medicine, Kumamoto University
2 Division of Pulmonary and Critical Care Medicine, University of California Davis School of Medicine

Inflammatory lung diseases are associated with increased production of matrix metalloproteinase-9

(MMP-9) from infiltrating granulocytes or from the respiratory epithelium, and inappropriate
expression and activation of MMP-9 may be associated with tissue injury and airway remodeling.
Inflammatory conditions also result in increased expression of inducible nitric oxide synthase {(iNOS},
and nitric oxide (NO) has been reported to have variable effects on MMP-9 gene expression and
activation in various cell types. We investigated the involvement of NO or its metabolites on MMP-9
expression in human bronchial and alveolar epithelial cells by studying effects of NOS inhibition or
exogenous NO donors on cytokine-induced MMP-9 expression, Although addition of NO donors did not
affect MMP-9 induction by inflammatory cytokines, addition of S-nitrosothiols dramatically inhibited
MMP-9 expression, which was potentiated by depletion of cellular GSH. Cytokine-induced MMP-9
expression involves the activation of the transcription factor NF-xB, and S-nitrosothiols, in contrast to
NO, were found to inhibit cytokine-induced nuclear translocation and DNA binding of NF-kB. The
inhibitory effects of S-nitrosothiols on cytokine-induced lung epithelial MMP-9 expression illustrate an
additional mechanism by which nitrosative stress may affect epithelial injury and repair processes

during conditions of airway inflammation.
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(ngfmi HBE+ GFTy NHEE 4549
Fig. 1 Induction of MMP-9 in various pulmonary epithelial cells
by TNFa
HBE:, CFT\, NHBE, and A349 ccils were stimulated with 0-

100 ng/ml TNFa for 24h. (A} MMP-9 and MMP-2 activities
in the medium were analyzed by gelatin zymography, (B)
Densttomelric  analysis of the gelatinolytic activity in the
zymography gel. Data represent the mean £ SEM of five separate
determinations, Significantly different from control (without
TNFa) : *P<0.05: #*P<0,005,
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Fig. 4 Modulation of celiular GSH levels by SNAP,

HBE: cells were treated with various concentrations (0-
1,000 uM) of SNAP for various time periods (1, 6 and 24 h),
and celluar GSH was determined after derivatization with
monobromobimane and HPLC analysis and expressed as nmol
GSH/mg protein. (A) Time-dependent changes in cetular GSH
levels after incubation with | mM SNAP. (B) Dose-dependent
effects of SNAP on the cellular GSH levels after 1 h. Data
represent the mean £ SEM of three separate determinations.

Significantly different from control {without SNAP or GSNO)

g_ + SNAP - BENO « Hph0
£
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Fig. 2 Eftects of exogenous NO or RNS on cytokine-induced
MMP-9 expression.

{A) NHBE cells were preincubated with S-nitrosothiols
{GSNO/SNAP), NO-releasing agents (spermine NONOate,
DETA NONOate), or the peroxynitrite-generating compound
SIN-1 for 30 min. Cells were then stimulated with TNFe !
{100 ng/ml) for 24h, and MMP-9 activity in the media and
MMP-9 mRNA expression were analyzed by zymography and
RT-PCR, respectively. {B) MMP-9 activity and MMP-9 mRNA
expression were quantified densitometrically and expressed
relative to TNFo-stimulated values {% ). Significantly different 8500 RSOi) TNFx (100 RgATY + SNAP G

from TNFa-stimulated value (without NO compounds) :*P<(.03.

Callular G8H {nmoling pratein)
3
1

MMP-9 (% of TNFa slimulaled activity)

Fig. 5 Effect of depletion of cellular GSH on SNAP-mediated
inhibition of MMP-9 expression
(A) HBE: cells were treated with or without BSO (500 pM)
for 18 h, and cellular GSH levels were measured. (B) BSO-
treated or untreaied HBE, cells were incubated with the indicated
concentrations of SNAP for 30 min and stimulated with TNFa

{100 ng/ml}for 24 h. MMP-9 activity in the culture media was

analyzed by zymography and is represented as a percentage of
TNFa-stimulated activity of untreated cells. All data represent
the mean £ SEM of three separate determinations. Significantly
different from TNFo-stimulated activity (without SNAP) :
*P<0.05; **¥P<0.005.

Fig. 3  Effects of NO and RNS on TNFa-induced NF-kB activation
in HBE: cells.
(A) HBE, cells were pretreated with 500 uM of S-nitrosothiols
(GSNO/SNAP) or spermine NONOate for 30 min and
stimulated  with TNFe (100 ng/m!) for 30 min. Cellular
localization of NF-xB was analyzed by immuncfluorescence
staining using anti-NF-kB (p50) antibody. (B) Nuclear extracts
from TNFo andfor S-nitrosothiol-treated HBE: cells were
analyzed by EMSA.



SUE 1AL B H B Matrix metalioproteinase (MMP)-9

.

RSNO TNFa proMMP-9
+
¢ ‘
C 3
‘/No IKK 965 P50 MMP-9 mRNA
\ H SH
—— 09 -_@_
GSH  Protein-§" %» v NFkBsite  MMP-ggene
KB
l \l activation  transleeation DNA binding
GSNQ  Protein-SNO T
KK
GSSG Bna N0

A

Fig. 6  Ubiquitous regulatory mechanism of RSNO on NFxB activation
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Insulin signaling and oxidative stress

Tomonori Baba', Takahiko Shimizu!, Masakatu Tamaki', Arata Azuma’
Shotoku Aoyama?, Takuji Shirasawa'

I Molecular Gerontology, Takyo Metropolitan Institute of Gerontology
2 Fourth department of Internal Medicine, Nippon Medical School

linsulin-like signal transduction pathway plays a physiological role in the determination of lifespan
and stress resistance in nematode and fly. In order to address the possibility that the insulin signal
pathway play a biological role in the determination of lifespan in mammals, we generated insulin
receptor gene-modified mice with IR P, one of tyrosine kinase-null mutations. The homozygous
mice died by diabetic ketoacidosis within 48 hours afier birth. To address the stress resistance ofthese
model mice, we investigated the survival of heterozygous mice (IR mutant mice) in the oxygen chamber
with 80% oxygen. The IR mutant mice survived longer than control mice in oxygen chamber in
association with the enhanced induction of manganese superoxide dismutase (MnSOD) in lungs.
Furthermore, we investigated the survival of IR mutant mice by paraguat administration. The mutant
mice also significantly survived longer than control mice. Administration of bleomycin that induces the
lung fibrosis, one of the age-associated diseases of the lung, failed to provoke the fibrotic foci of IR
mutant mice while it induced fibrotic foci with inflammatory cell infiltrates in the lungs of wild-type
mice. These result suggest that the mutation in IR gene conferred the resistance for various kinds of
oxidative stress, indicating that insulin signal control the stress responses for oxidative stresses. The
up-regulated defense system in mutant mice may account for the enhanced stress resistance in mice,

suggesting that insulin signal plays a biological role in stress resistance and lifespan in mice.
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Analysis of macrophage-derived chemokine (MDC) and thymus and
activation-regulated chemokine (TARC) in bronchoalveolar lavage fluid
of patients with interstitial lung disease

Yasuhiko Nishioka, Jun Kishi, Saburo Sone

Department af Internal Medicine and Molecutar Therapentics, Course of Medieat Oncology, the University of Tokushime School of Medicine

Macrophage-derived chemokine (MDC/CCL22} and thymus and activation-regulated chemokine

{TARC/CCLI7), which are ligands for CC chemokine receptor (CCR) 4, have been shown to play
arole in T helper 2 (Th2) type immune responses. In the present study, we examined the level of
MDC and TARC in the bronchoalveolar lavage fluid (BALF) of patients with interstitial lung diseases.
MDC was detected in BALF of thirteen of eighteen patients with eosinophilic pneumonia (EP) , whereas
we could not detect MDC in BALF of patients with other interstitial lung disease including idiopathic
pulmonary fibrosis (IPF), cryptogenic organizing pneumonia (COP), sarcoidosis and hypersensitivity
pneumonitis (HP), and healthy volunteers (HV). Thymus- and activation-regulated chemokine

(TARC/CCL17) was also detected in BALF of nine of eighteen patients with EP. The concentration
of MDC was higher than that of TARC in all of seven cases whose BALF contained the detectable level
of both MDC and TARC. The level of MDC in BALF was correlated with that of TARC in IEP. When
the spontaneous production of MDC by alveolar macrophages (AM) was examined, MDC in the
supernatant of AM from EP patients was significantly higher than that from HV. Furthermore, analysis
of real-time PCR showed that AM in BALF of patients with EP expressed the higher level of MDC
mRNA when compared with HV. These findings suggest that MDC might play more important role in
Th2-dominant immune response in the lung circumstances of EP when compared with TARC, and AM
play a critical role in the pathogenesis of EP as the main producer of MDC.
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Figure 1 Levels of MDC in BALF of patients with interstitial
pheumonia.
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Figure 2 Levels of TARC in BALF of patients with interstitial

prieumonia
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Figure 3 Comparison of concentration of MDC and TARC in
BALF of patients with interstitial pnevmonia.
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Figure 4 Correlation of concentration of between MDC and
TARC in BALF of patients with interstitial pneumonia.



