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Association of interstitial pneumonia with lung cancer risk: comparison
between idiopathic interstitial pneumonia and interstitial pneumonia associated
with collgen vascular diseases, special reference to their histologic patterns

Kingo Chida!, Kazuhiro Asada', Takafumi Suda', Yutaro Nakamura'
Atsuhiko Sato?

I Second Divisian, Departmens of brernal Medicine, Hamamarsn University School of Medicine,
2. Kyewo Preventive Medical Center

[diopathic interstitial pneumnenia (I1P) has been reported to be associated with an elevated risk of lung cancer.
However, it is unclear whether the incidence of lung cancer is also increased in interstital pneumonia associated with
collagen vascular diseases {IP-CVD} and whether the risk of lung cancer is associated with distinet histologic
patterns of interstitial pneumonia. In this study, we investigated the incidence of lung cancer in 443 [IP and 22
IP-CVD patients. The incidence of lung cancer was significantly higher in IIP than in [P-CVD (16.7% vs. 3.3%).
Among histologically proven cases (120 1P, 47 IP-CVD), all with lung cancer (15 [P, | IP-CVD) revealed
usual interstitial pneumonia (UIP) pattern. In asscssing the sites of lung cancers, most of them were found in the
peripheral lung just adjacent to fibrotic lesions, These data indicate that Lhe risk of lung cancer were quite different
between I[P and IP-CVD, suggesting that the distinct mechanism may be involved in tibrotic inftammation among
them. Moreover, as evidenced by the findings that lung cancers were developed exclusively in patients having UIP
pattern and that the location of lung cancers were closcly associated with fibrotic lesions, it is suggested that the

chronic inflammation and fibrotic processes in UIP may be attributable to carcinogencsis.
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FHIT aberrations in idiopathic pulmonary fibrosis

Kazutsugu Uematsu', Akinobu Yoshimura', Hiroshi Mochimaru®, Yoko Hesoya!
Shinobu Henmi?, Masahiro Seike!, Akihiko Gemma®, Futoshi Kurimoto!
Kiyoshi Takenaka', Yu Fukuda?, Shoji Kudoh!

1. Fowrilt Departinent of nternal Medicine, Nippon Medical School
2. Department of Pathology, Nippon Medical School

Idiopathic pulmonary fibrosis (IPF) is thought to be closely associated with lung carcinogenesis. To identity
genetic characteristics of [PF as precancerous lesions in peripheral lung, we conducted PCR-based microsatellite
analysis with DNA derived trom tissues by micredissection, tluorescent in situ hybridization {(FISH! analysis of
the FHIT gene and Fhit protein expression by immunohistochemistry for metaplasias and bronchiolar epitheliums in
IPF. We used 4 microsatellite markers of FHIT gene at chromasome 3p for Loss of heterozygosities (LOH] analysis.
Fifty-Tour of 100 lesions of metaplasias and bronchiolar epitheliums in 1PF with lung carcinoma and & of 46 lesions
of metaplasias and bronchiolar epithcliums in IPF without lung carcinoma showed LOH at FHIT gene. We
ascertained the allelic loss in metaplasias in [PF by FISH anatysis of the FHIT gene. Additionally Fhit protein
expression frequently deercased in metaplastic cells in IPF, Our findings suggest that metaplastic lesions in IPF have
genetic abnormalitics that might be involved in the pathogenesis of fung carcinoma, and that allelic losses of the

FHIT genc might be associated with carcinogenesis in peripheral lung with TPF,
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Fig.1  Results of microsattelite analysis of the FHIT locus using 4
polymorphic markers in IPF patients with jung carcinoma.
When 87 metaplasias and squamous metaplasias, and 13
bronchioles with 8 lung carcinomas were analyzed, 34 lesions
had allelic deletion at one or more loci, Black boxes, deletion:
white boxes, no deletion; gray boxes, noninformative sites: NA,
not analyredy *, different pattern of allelic Toss from that of
lung carcinoma; n/L., upper allelic deletion; U/n, lower allelic
deletion.
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Fig.2 Results of microsatelite analysis of the FHIT locus in
patients with [PF alone. When 32 metaplasias and squamous
metaplasias, and [4 bronchioles were analyzed, ¥ lesions had
allelic  deletion, Black boxes, deletion; white  boxes, no
deletion: gray boxes, noninlormative sites; NA, not analyzed.

Fig.4 Fhit immunoreactivity of [PF lesion. Fhit staining in
metaplusias around honeycombing is exhibiting strong (A7 and
weak (B). Squamous melaplastic epithelial cells showed strong
stainting of Fhit protein (C), but some of cuboidal, flattened
or squamous melaplastic epithelial cells showed  reduced
stuining of Fhit protein (D],
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Fig.3 Results of FISH using the FHIT gene probe. Metaphase ] o . -
spread probed with probe of the FHIT (yellow signals) (A). FOREot b RO T A b E LT 3 Gete iR
Squamous  cell carcinoma  [rom  formalin- lixed paraffin- & LOH 25 A 4 F P s i s SR OEET, 1P 3045

embedded samples demonstrating allelic deletion of the FHIT
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Bl (metaplasia) HUEEE L SIS SutEia &

chromosome 3p had intact number (B). Metaplasia around LOH 238865 541, Z OG0 Phit § > 757 M gBAL
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green signal), while centromeric signals of chromosome 3 | }”C f\, V-Cl: b, WP 22 00—l e b7 o
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preserving the figure of [PF using formalin-fixed paraffin-
embedded tissue sections (C).
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Lung transplantation therapy for interstitial lung diseases in Japan.

Yasuyuki Yoshizawa!, Takeshi Umino', Yoshio Ohtani', Megumi Sawada
Naohiko Inase!, Shuji Miyake' and Nobuyoshi Shimizu?

1 Departiment of Pubmonary Medivine, Tokve Medical and Deatal Univensity.
2 Depariment of Surgery 2, Okuveang Undversity School af Medicine
The first case of fung transplamation from a brain-death donor in Japan has just been done. However, the lack

of donor lungs may keep being the largest problem of the project. Tt is important for successtul use of the limited
donor lungs 10 make a guideline which is suitable for Japanese patient population, We reviewed the literatures from
Japan 1o estimate the candidates for the recipients of lung transplantation in Japan. One hundred and twenty three
cases were reported as candidates lor recipients. The largest part in the primary diseases was primary pulmonary
hypertension (PPH: 34 cases). The second largest part was pulmonary tymphangioleiomyomatosis (LAM: 20 cases) .
The third was idiopathic pulmonary fibrosis (IPF: 17 cases), followed by Eisenmenger syndrome (14 cases), diffuse
panbronchiotitis (DPB: 9 cases), pulmonary emphyscma (8 cases), other pulmonary fibroses (5 cases),
bronchicetasis (4 cases} and misceranous (14 cases) . There was no cystic fibrosis or alpha-1 antitrypsin deficiency
which are major causes lor lung transplantation in the world. IPF and other pulmonary libroses might he the diticult
cases among these diseases because of the unpredictable clinical course. And, these diseases may influence the
whole eutcome of lung transplantation in Japan, We reviewed the literatures to study the risk of bronchiolitis
obliterans (BOS) and recurrence in the lung graft of the primary diseases. There was no literature reporting the
correlation between the risk of BOS and the primary disease except one, although the study populations were rather
small in those studies. Receurence of the primary discase in the lung graft was reported in desquamative interstitial
preumonia (DIP: 2 cases), giant cell interstitial pneumonia (GIP: 3 cases), LAM (3 cases), sarcoidosis (5

cascs), Langerhans cell granulomatosis (LCG: 4 cases) and DPB (2 cases).
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Interlcukin (L)Y -10 @ in vive J8 R F-H A2 8 0 7 LA w4 3 22 (BLM) Blifisstz 7o o liliod dedus & i {1
DN SR D 2 &, dnvitro (2B VT b BRI RE WI-38 % 1w 7o M55 € transforming growth factor- 2
ITh s T S LS wype T eollagen mRNA BE™ & IL-10 AP ‘JL e LT EL 24 0E wi-
I8 ORI E e 237w — VOFEGRCA T B A L2 110 G W38 BRI 2T platelet
derived growth lactor (2 & ABEEEAMIZA LTS fEH L ded o 7o) BLM il K - TR s R Ll » 2
77— U E O umor necrosis factor (TNF)-e OpE, & B IERFAU EE THP-1 @S PN G0 2l o o0 56 2
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%72_ sz,

Interleukin (IL)-10 suppresses pulmonary fibrosis: analysis of anti-fibrotic
effects of IL-10

Seiji Hayashi, Toru Arai, Hiroto Matsuoka, Hiroshi Morishita

Deparinent of Molecilar Medicine,  Osuka University Medicad School

We have reported that introduction of the interleukin {IL)-10 genc inte mice inhibited bieomycin (BLM) -induced
pulmonary inflammation and fibrosis and that IL-10 significantly reduced transforming growth factor- 2 -stimulated
type 1 collagen mRNA expression of a human lung tibroblust cell line, WI-38. In this report we examined the effects
of TL-10 on proliferation of WI-38 and the functions of macrophages. I1L-10 did not affect the protiferation of WI-
38 induced by platelet-derived growth factor. The BLM-induced production of tumor necrosis tactor (TNF) -« from
murine alveolar macrophages and intracellular superoxide of a humun monocyte cell line {THP-1) was both
suppressed by IL-10. Hence IL-10 was shown to be an important factor suppressing both inflammation and fibrosis

of the lung.
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2T, F 744 13, Hemagglutinating Virus of Japan (HVI)-
liposome # & BV 72 IL-10 @ s vive RS A I D 7
1/**”// (BLM) HfitlE T 7 i MHTUDMJLia

DR 2 T 25 S L &R LA IL- 103 A~ 7 2
b2 d v TiE, BLM AR S % 7 H H ¢ tumor necrosis factor

(TNF}-« OFEIITGEICIR S TEB Y, 26, M
{LDHF ML LEL LIS TNF-a DHHATER L
RN D —20 L E 2 GNPz, B 540, IL-10 5% in vitm
BT, mansforming growth factor (TGF)-2 124 T
AT S AL B SR IL O type [ collagen mRNA 024575 %
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EOCHUT A 70, BAEE ML ORIRLT T A 1,
Mo~ 2> 077 — 200 TNF-o, iR A o0+
Zin vitro TOAEN MGt L7,

HREAHE

1) A B 4

fili 4% #E 5 # K2 ¥, WI-38 (RIKEN GENE BANK,
Tapan) % 10% fetal bovine serum (FBS),
100U/ml penicillin G, 10 gg/ml streptomyein & JII A 72
Dulbecco's modified Eagle's medium (DMEM) % J[fvy, 5%
CO2, 953%air @ incubator [N CEFE L 72,

v NEECROMRTH S THP-1 (ATCC, Virginia,
USA} % 10%FBS, 2-mercaptethunol (2-ME) (Sigma,
St. Louis, USA) fil RPMI TH (L L, “ER (214 2-ME
T E 2V 10% FBS I RPMI T, 2-ME (1) &%
HCfERT LA,

Saitama,

2) Wik
96 7% dish 12 2.25 X 10 eellsfwell THIML % iz, 24

T %, confluence 1230584 2 5112, 0.4%FBS Il DMEM

Lz }\er A C 24 I IEGHE L 72 # @)1 human PDGE-BB

ML cell proliferation assay

{R&D, Minncapolis, USA) human IL-[0 (Phurmingen,
T, Bl 24 REINEEL /2L
Carmichacl & 20 /i i2i U T MTT(Sigma, St. Louis,

California, USA) {F07F L

USA) % Hi v T cell proliferation % 3l %% L 77, Human

NIRRT TR M B 3 PN
*  UNFE AEETHIERNIR S 4 ﬂ”ﬁ' F4E3

[nterlevkin {IL}-10 (2 & 2 BAEE OB ~ 1L-10 DSR2 ER ~

platelet derived growth factor (PDGE) # 742 human IL-
10 KB 24 BEl %, MTT % 50 wgiwell HIA T 6 HERIES
F L7 LiE 150 pl F#7% DMSO (Wako, Osaka,
Japan) 150 p] % A0 Z T formazan crystat % @8 L, 590
WESCEEE] 2 T 490nm OUETE & 5805% L 72,

3) BLM A& € 7 0 O1F R
TRAA ACSIBLE ? T ALI29G A v voa ) vikst
M1 » 2 (F &, Tokyo, Japan) % lwvy CHifE~ L
FA L (HFRIL#E, Tokyo, Japan) 100mgke % 7=
ik phosphate buffered saline (PBS) % 125 pd OEE TR
FEMR LIV A L 720 SR M B 6 i%  (BAL: broncho-
alveolar lavage) (£ PBS Iml T 4 [14T - 7.

4) W 737 7 — DoEY

BLM % Btk 2 e, SEFEIM 2 BAL 41 - 7-.
FOWNGE L 4 ~ 5 La48, 1000g, 5 5o, |-
LG 10% REMI 1 CH SR, Mo sy - b
72T, 1 X 108ml (ZAMBE MR A AR L 7. Z o

B 967 7 L— PSSO uf RTMA, B 512
human IL-10 & % 10% RPMI % 50 ul/ 70T A CREAR
IO~ 20ng/m] THAE I W70, 24 FERTREE R, s
Y, 20T TIRE L /2.

5) Enzyme-linked immunosorbent assay (ELISA)
K # L W M mouse TNF- ¢ {2 mouse TNE- 4
ELISA Kit (R&D, Minneapolis, USA) % i TilllsE L
7.

6) FACS % )i
Bass © #1052 W LT HIBL peroxides D illln %

{4272 intracellular peroxides @ iHl]5i

o7, e b HERHIHL B THP-| 7& 6HTL—HkIZ5
XO03ml X 3ml/ FUTINA, ReFSIREE 10 ug/ml @ BLM
TZIEPBS BN 24 RIS L 72:. BETHS

2" 7'-dichloratluoresin diacetale (DCFH-DA) (Sigma, St.
Louis, USA), 5 nM % &€ 10% FBS i RPMI |2 75
LT U5 08538 U728, SR 100ng/ml @ Phorbol 12-
Myri%[alc 13-Acetate (PMA} (Sigma, St. Louis, USA)

ST AS SRR L7 PMA BB & b S84 L 72 iR
peroxides @i % peroxides & JUIG L 22383k 1o L A
FL E & LT, FACSort (Beeton Dickinson, San
Jose, CA, USA) v T A L5 L7, Peroxides
BEAO TL-10 2 K B W3 & MR+ 2 B1212, BLM )%
Ny, PMA A mﬂq £ 412 20ng/ml @ human IL-10 % 350
L.
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1) Bl A5 A S5 MR A% WI-38 24 5 4 & (Fig.1)

PDGF i4 5 B U8 20ng/ml O T WI1-38 D550 = 58
WARAE L7z (Fig lA) A%, IL-10 i o 5ai 12 4 5
Wi 52 o7 (Fig1B). & 52 PDGF (20ng/mi)
W&o TR S LA Mg 2 LT, FIIRYIC & 48
LS B Ao 7o (Fig.1C).

(a) D55

IL-30 {rgfral}

FDGF (ng/rl)

Fig.1

Eftects of [L-10 on lung fibroblast proliferation. The human
lung fibreblast cell line WI-38 was cultured in the presence of
IL-10 and/or PDGY, and proliferation of the cells was assessed
by MTT assay. Proliferation was not affected by IL-10 a
concentrations of 2pg/ml to 20ng/ml (A). PDGF significantly
avgmented cell proliferation (*: p<0.01} at concentrations ol
5 and 20ng/ml (B). IL-10 at concentrations of 2pg/ml to
20ng/ml had no effect on proliferation induced by PDGF

{(20ng/ml} (C). Values are presented as means £ SEM(n=4].

N.S.: Not significant.

2) Invivo BLM B[t~ Affilg~ 207 7 — ikl
2 TNF-a BB/ EEE & IL-10 12 & 5 SESETHRD# (Fig.2)
BLMEE~v " A, T Fa—Lvy AL &0 2
%, s E o BALE b oM sy
Ty THhod, BLMETEY 7 AGHili~ sy 0
T —P3, Trb0-LwYAONBEYrO7 7~
SITHeEE L, 20pRIE, SFERE L B I2H E I mouse
TNF-o OEAEVTGEL Tz, 7, T OEREIz
BULTHIL-10 00 L O EII INF-o DEAITIH 21
7z,

THF- {1 (pg'ml)

2 IL10 {ng/ml)

2 howrs hows

Fig.2 TNF-« production by murine alveolar macrophages {AMs)
from mice 2 or & hours after in vivo exposure of BLM or saline
as control. TNF-e of culture supernatant ol the AMs was
measurad by ELISA. The release of TNF-& from AMs of
BLM-treated mice was significantly high as compared with
control mice after both 2 hours and 8 hours, The BLM-induced
production of TNF-« was significantly inhibited by 1L-10.

Values are presented as means = SEM. #: p<0.01, **: p<0.05

Mo
.g‘ 200
8
|
E

100 -

0 ;
Cont BLM Cont BLM BLM-+IL-10
PMA(-) PMAY+)
Fig.3 Intracellular peroxides induced by BLM stimulation

VI Ld v A Y rMEGT & A THP-1 88 P peroxide 1]
& IL-10 12 & B F odflifl (Fig.3)

PMA FHil# T Tt BLMI0 pg/ml fTLHEIZTE#HIY
WIS O R e o 7o, L L, BLM T
BT PMA BB % 47 - 7o, 40% B O EDLEBE O
MeuR AR S A7, 2 5100, BLM ATALE EF, PMA
T IL-10 (20ng/ml) & ILFF SR AU, HIE
FEOALTT a2 R 7.

=
IL-10 DR o T 23Rz T, MfEo & 2

A, 2y AEBLIZET o TRy, Huaux & ¢
{Z, 1L-10 knockout mouse (KO} 123 LEERMEKIZ ) %
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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 Depaviment of Iernal Medicine,  Kumameto University School of Medicine,  Kumainoto, Japan

Acute inferstitial pneumonia (AIP) is a discase 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 important factor in determining the severity and prognosis of DAD. The
matrix metalloproteinases (MMPs), a group of zine neutral endopeptiduses produced by a variety of cells, have
crucial roles in the degradation of extracellular matrix (ECM) and the irreversible pulmonary structural remodeling,
MMP-2 and MMP-9 are the members of MMPs and have the capacity to degrade type IV collagen, which is one
of the major structural components of the basement membrane, and that these MMPs are thought to contribute tw the
basemenl membrane destruction in DAD. In this study, we established an experimental DAD/AIP model in pigs
exposed to hyperoxia and evaluated 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 carly 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.  In immunohistochemical analysis, MMP-2 localized mainly in alveolar macrophages and alveolar lining
epithelium and MMP-9 was detected in neutrophils and alveolar macrophages. MMP-9 activities correlated more
closely with pathologic findings of DAD than MMP-2 activitics. 1o addition, MMP-4 correlued 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 (o assess the discase severily, plays important roles in the pathogenesis of DAD from the

carly exudative to the early proliferative phase.
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