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Development of diagnostic system to detect early IIPs

— Survey of IP in participants received

Pulmonary Dock

H. Takahashi, Y. Morita, M. Fujii, K. Harada, H. Chtba
M. Shiratoni, and S. Abe.

Third Depariment of Internal Medicine, Sapporo Medical University School of Medicine

It is a major concept that patients with early stage of idiopathic interstitial pneumonias (I1Ps) are on
a strategy for effective trestments before progression of fibrosis, since the pathological change is basically
irreversible,  To find such patients, we need a development of diagnostic system using high resolution CT
and specific serum markers. To advance this research project, we also need to know the prevalence of
early 11Ps under the cooperation of volunteers having abnormal findings on CT.  We unalyzed findings
on CT retrospectively in 1,019 of participants received a through physical check of the lungs. so called
Pulmonary Dock. 1P changes on CT were divided into three grades based on the degree of their extent
as follows : Grade-0; without any 1P changes, Grade-1 ; having faint changes (suspicious case), Grade-
2; having extensive chunges (definite case). 57 (5.39%) and 33 {3.24%) participants showed CT findings
of Grade-1 and Grade-2, respectively. Sum of them (n=90) was 8.83% of total participants. In
concluston, participants received Pulmonary Dock seems to be good targets for effective detection of
patients with 1IPs.
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Quantitative measurement and elemental analysis of inorganic

particles in the lung tissues of interstitial pneumonias

Kimitake Tsuchiya, Naohiko Inase, Yutaka Usui, and Yasuyuki Yoshizawa

Integrated puimonology, Tokyre Medical and Dental University, Tokyo Japan

We semi-quantitated the deposition of inorganic particles in 19 patients (10 men and 9 women with
mean age of 64.9) with various interstitial pneumonia (IP). Nine patients with chronic bird fancier’s
lung (¢BFL), four with collagen vascular disease (CVD} (RA, PSS, Sjogren syndrome, PSS with §)égren
syndrome), four with idiopathic pulmonary fibrosis (IPF) and the other two (IP with a history of
occupational exposure) were studied. Birefringent particles in lung tissues {VATS 12, autopsy 7) were
counted in randomly selected 10 fields by polarizing light microscopy in all patients. Elemental anulyses
were performed by scanning electron microscopy and energy dispersive X-ray spectroscopy in eight
patients with IP and three contro] patients (2 with lung cancer and 1 with emphysema). The number
of birefringent particles in patients with cBFL and IPF was greater as compared to CVD. Enormous
particles were detected in one patient with IPF.  In elemental analyses, aluminium (Al) and silicon (Si)
were detected in all patients. In cases of IPF and another case with a history of exposure to dusts, iron
(Fe}, titanium (Ti} and chromium (Cr) were also detected. The examination by polarizing light
microscopy and scanning electron microscopy should be considered for the accurate diagnosis of patients

with 1P who may have an unrecognized exposure to inorganic dusts, especially in diugnosing IPF.
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B #IERAT TS 3 5 —EEE% (NO) i1, ONOO- SO NS RbSYnc Zl = 41, fHEk
B EENCHES 72—, R ORIEA T 1+ =5 —DOHEBRLHET VUL TRIEERNCTHET L T
WATREMANRE R, BEH3IR T3, SEEkc i, HEM NO SREEE (NOS2) Kii~v A B
X UEFAEEN CSTBL/6 = 7 A2 LPS %R 0G5S L 2Mhiis € 70 % 15k, BAL 4@ NOx-,
b A A, MMPYEREL ~UL, ifcmfﬁﬁmq:@ mRNA ST 7 4 —it VT2 7 vdF PV
70714 (GeneChip® Affymetrix) % /B THEMET L, NO OBEFEEM c DV TR L 72,
LPS# 5k h, m%-pmﬁmam 1% 3k &3 2 AdEiEESER S, HERI v RIZE WL

T LPS & D NOS2 EF#EMN RT-PCR K THEREA N, EH oM vAIBWwWTH, BALGD
FFREREL, T L ~UY, A b A v LaUL, MMP-9 DEEEDTLHENTRY S, 58 24 8% ©—
JEL, FOEBMELY, £/, BALEHICBWLWTIL, RitHERESHOEETHEL T T v
vOHER % HPLC [ TEEH L 77, 238 ORI, NOS2 K~ 7 A 1285\ TidEfERl = & X o
WTNLEBETH o7, 4707 b4 & 2 0fEniEFREBIT 2 To/ b 23, LPSIZL 3
Riz DRFEMEYA VA A >, TEHA Y, AFVAEE, CDI47% DL NOS2 K~ A B
WTIEEFERI~ 7 R IR L T b e slEsm kol BB X D NOS7 HsEdD NO it, LPS
&k BEMEARES(REMCTNT A B8EA T 1 1 —F —TH LR 2 e,

Multiple contributing roles for NOS2 in LPS-induced

acute airway inflammation in mice

Tatsuya Okamoto!, Albert van der Vliet®, Moritaka Suga'

*Depariment of Respiratory Medicine, Graduate School of Medical Sciences, Kumamoto University
zDivision of Pulmonar)y and Critical Care Medicine, Department of Internal Medicine. University of California, Davis

Acute lung inflammation and injury was induced by intranasal instillation of lipopolysaccaride
{LPS) in normal and NOS2-deficient (NQS2--) C57BL./6 mice. LPS-induced increases in extravasated
airway neutrophils, and in lung lavage fluid levels of tumor necrosis factor-& (TNF-g) and macrophage
inflammatory protein-2 {MI1P-2), were lower in NOS2~~ mice compared to wild-type mice, indicating
that NOS2-derived nitric oxide {NO} participates in inflammatory cytokine production and neutrophil
recruitment. Instillation of LPS also caused increased total lung lavage protein levels and induction of
matrix metalloproteinase-9 (MMP-9), as indices of lung epithelial injury, and increased tyrosine nitration
of lung lavage proteins, a marker of oxidative injury. All these responses were less pronounced in
NQS2~~ mice compared to wild-type mice. Oligonucleatide microarray (GeneChip®) analysis of global
lung gene expression rtevealed that LPS inhalation induced a range of transcripts encoding pro-
inflammatory cytokines and chemokines, stress-inducible factors and other extracellular factors, and
suppressed mRNAs encoding certain cytoskeletal proteins and signaling proteins, responses that were
generally attenuated in NOS27/~ mice. Comparison of both mouse strains revealed altered expression of
several cytosketetal proteins, cell surface proteins, and signaling proteins in NOS27/~ mice, changes that
may partly explain the reduced responsiveness to LPS. Collectively, our results suggest that NOS2
participates in the acute inflammatory response to LPS by multiple mechanisms, by involvement in pro-
inflammatory cytokine signaling and by altering the expression of various genes that affect inflammatory-
immune responses o LPS.
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* U AR EIRAT A S ETsEE

RIE/NT A —F —OHE, DT, AV TZ70vF
F R 707 LA 2Ho CEERETFRR 7 2
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1) LPS gt B ABMA#EE €70

Mt (25-30g) DFLEI CSTBL/6 7V A (n=19) &
NOS2- = % X (n=19) i 40 xl @ LPS (250 pg/
ml; E. coli 055: BS) % mfM&5 (350 ug/kg) L7z,
24 B¥fE# 12 sacrifice L, BAL %217 1z, RS E % 5
b L, BRI (BALF) thodZE s, SRRt
P+ A4 b AH A EEE (ELISA), MMP-93E (zymo-
gram), NO,/NO,” #E (O, {bFFNE) 2HEL
fro —EBIZIBHE L7205 pronase MLBEL, = buFu
VB EAE L (ECD-HPLC ), AifiidEE L,
MR RRET Uz, 22l & total RNA 2L,
RT-PCR (NOS2, MMP-9) %4 ) X 7 LA # K=
Ar7a7 vA R ET 2,

2) AVIRXZvAFEeA 707 VA B

BRlw 2 2 NOS2 - w7 ADFhFha v b
T—NVEEE LPS #EE, S4B BWT, ERO wtal
RNA % 6 JL437"— - L, first strand cDNA, second
strand cDNA, biotin-labeled cRNA DIEICERL, 7 7
A MELT-0%, Murine Genome UT4Av2 Gene-
Chip® array (Affymetrix) 1 hybridize L 77,540 -
72 7 —4 —i% Microarray Suite 5.0 software (2 T BEFT
L., mRNA OFHEL (expression value) ®Kwbiz, 4
BERDFEE S5 — > % D-chip program W17 5
AZ—5iHr LTz,

& R

B4R v A BT LPS S s & o i
b NOS2 mRNA o3I & BALF th @ NO,~/
NO,” DE4AERD, —H NOS2~ w7 2 2B WTi
Thlrin-7tr (not shown), LPSHFEIC & 0SS
IZPhEE B X URRERBRIR I 5 AR T B i ERIETE
REEET L AMMEES T ESE ABEE -2
T a7 (F 1-A), BAL T, iFfsko#R8 4850
BT BT EEED A, NOS27- <
AWBWTIRFER 7 A HANBETH > T, il
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0.01; ***p<C0.001.

LPS-induced acute lung inflammation: and injury in both wild-type and NOS2-* mice.
(A) Histopathological findings of LPS-induced acute lung inflammation by light microscopy (HE-stained sections).
in lung lavage fluids obtained 24 hrs afier ingtillation of LPS or PBS (control). Significantly different from control (day zero) :

(B) Differential cell analysis
*p<005; **p<

(C) Analysis of MMP-9 activities in BAL fluids and mRNA levels in lung tissues from mice treated with LPS or PBS (control).

(D) Analysis of TNFa and MIP-2 levels in BAL fluids from mice treated with LPS or PBS (control).
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[X]2 Global gene expression analysis of lung tissues by oligonucleotide microarriys.
Expression values of the 12451 genes included in the U74Av2 GeneChip® were plotted to compare wild-type control and LPS-treated mice (A).
According 10 the detection calls (A, M, P}, genes with the call combination of AA were displayed in white, combination of PP were in light grey.

and other 7 combinations (MA, AM, MP, PM, MM, AP, PA) were in dark grey.
compared to control were plotted for wild-type and NOS2~- mice, with fold changes between 0.5 and 2 considered to be not significani.

number of genes in each section are listed (excluding genes with AA

calls).

(B) Fold change of the expression value in LPS treated mice
The

In each panel, “highly induced™ (fold change >>8) or “suppressed” (fold

change <0.125) genes in response to LPS are labeled # 1-15 and # a-h, respectively.

vy n7yr—YOERELERD TN (B 1-B),
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(MMP)-9 i3, BALFh O EMS B L Ui GF O
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1> TNFa 52 MIP-2 D& b £ 72, LPS Iz & DFEHIC
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[#]3 Functicnal clustering analysis of gene expression data.

(A) Cluster unalysis was performed using the D-Chip program. Genes that were present ai higher levels in the examined group are shown in

progressively brighter shapes of red, and genes that were present at lower levels are shown in progressively brighter shapes of green.

Seven distinct

clusters (A, Bl, B2, C, D. E, and F) were defined according to the expression pattern in the examined groups, and the average expression values are

plotted in the right panels.

(B) Enlarged display of Cluster Bl from panel A. including the corresponding gene name.

(C) The relationship

between gene clusters and functienal category classification, based on the NCBI LocusLink database and GeneOntology terms.  (Gene numbers

included in each functional category were determined for each cluster.
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Anti-fibrotic effects of imatinib in bleomycin-induced

pulmonary fibrosis in mice
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Idiopathic pulmonary fibrosis (IPF) is a progressive and lethal pulmonary disorder. We examined
the anti-fibrotic eflects of imatinib using a bleomycin-induced lung fibrosis model in mice because
imatinib is a speciﬁé inhibitor of tyrosine kinase in platelet-derived growth factor receptors (PDGFR).
Imatinib significantly inhibited the growth of primary murine lung fibroblasts and the autophosphoryla-
tion of PDGFR-# induced by PDGF. Administration of imatinib prevented bleomycin-induced
pulmonary fibrosis. Analysis of bronchoalveolar lavage cells demonstruted that imatinib did not
suppress early inflammation on day 7 and 14 caused by bleomycin, but clearly ameliorated subsequent
fibrosis in the late stages. These results suggest that PDGF could be a critical growth factor in the
pathogenesis of bleomycin-induced pulmonary fibrosis. and that imatinib might be useful for the

treatment of pulmonary fibrosis in humans,



