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Figure 5 Production of MDC by alveolar macrophages of normal
subjects and EP patients.
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Figure 8  Expression of mRNA of MDC by alveolur macraphages
of normal subjects and EP patients.
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MDC & TARC @ CCR4 [HPEMRE 124 3 2 g
THRE L, MDC O#EEE 2 TARC £ ) EEICHE
W EERHRELTVAEY, Pan, HEEERIER &
BEONBINCBY S Th2 i DAz {212 MDC 28
LOEELRERH TR LTI EWEAI SN S,
72, MDC & TARC O EAMBA RSB Z &8
WEINTWAS, MDCIHE, Ficwrovr—-V%
WA A SN DY, SEIOKEZ BT HITFEE
TRYER SE BB A S UL L 72 AM (3, I o e T
EWMDC A AR L. —75, AM A5 TARC @)
BEAEIIDWCOME L 727%, 8 Al X UEERER
N REFE DO AM 1212 TARC BEE IR & n
oz, S50, FEEFRMENEBS O AM T,
MDC mRNA OFEBRAIHE L T/ Z & s, i
Bl BT AM XE BT T MDC A TLE S
% P2 S DR E D ITTV B DI S A
. —H, TARCEXELE» S OFEEARE S

= I

—_

’cio 07 HRRERPERT 212 BT A U L Rl
BabOEEFEOTfEENH L. 7, #HRH
F2iZ (3B MDC, TARC A EENH b, $7-, MDC

EBYET) »Ern b A INRL D A
WMoENTEBY, TSRO LEZ 6H
5 8.9)_

SR|OFTTiE, MDC, TARC & 42 BAL th))

table 1
Bronchoalveoler lavage
Total cells Percentages of total cells

Group maleffemale  Age(yr)  (x10%ml) AM Ly Neut Ea
EP oW 48.0+42 101£23* 2594387 200+53 32x14 498+57'
IPF 11 67.1+17 32+10 664+83% 21347 S8B+31 65431
COp 3/5 517%5.1 62423  S07£69% 415270% 34217 44+130
SAR 3/5 47049  39+06' 483+657 506+667 07203 06+03
HP 414 544£31  62220% 393+78" 5604847 15203  33+15
HY 6/l 219+08 20+02 889+26 100+25 07£02 03402

Defintiion of abbreviations: AM = alveolar macrophages; COP = cryptogenic organizing pneumonia; Eo =

eosinaphils; EP = cosinophilic

onia; HP =

hyper

itivity preumonitis; HV = healthy volunteers;

IPF = idiopathic pulmonary fibrosis; Ly =
Data are shown as Mean + SEM.

* P<0.003, compared with the group of healthy volunteers.
t P<0.001, compared with the group of healthy volunteers.

¥ P={.05, compared with the group of healthy vol
$ P<0.01, compared with the group of healthy vol

unieers.

unteers.

lymphocytes, Neut = neutrophils; SAR = sarcoidosis
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M DFAEACTOEMBTIETh2H 1 A A VA BRI TH L & OWELH A, WHEARRILT
T, A7V A 712 2 (BLM) L E T NI EBT D ThyTh2 A4 FA AL 285 3
AL Th2HF R T 5 ST2 L OBE X HF L 72, BLM 2% T o v B s s (b % s+
C57BL/6 77 A & BLMIi1E® Balb/c 7 7 A 12 BLM (Smg/kg) % S0 M4 5. L T4 o ST2, IL-
4, IL-5, IFN-y mRNA O#EFH 7% 583 % RT-PCR #: TIbEhsEt L 72, C57BL/6 Tid IL-4/IFN-y
& IL-5/IFN-y HSRMETLBERIA TS 5 Day 7128V T Balbje & ¥ LA ISl e 3 L. $7,
C57BL/6 T® ST2 id day 7-21 25 BEBEEEO, ZOHMEB I ILS ORBEE N/ o3 7
)i L7 DR RS BLM BRI B A SIS Th2 (o2 7 kLAY
A MAA LT P AL ST RIGT ORBPFENTEE L T AW HEEARE S s,

Soluble ST2 Gene Expressions of The Lung
in Bleomycin-Induced Pulmonary Fibrosis

Shunji Tajima, Katsuhisa Oshikawa, Shoji Ohno, and Yukihiko Sugiyama

Division of Pulmonary Medicine, Department of Medicine, Jehi Medical School, Tochigi, Japan

Background: The murine ST2 gene can be specificatly induced by growth stimulation in fibioblasts,
and can be also induced by antigen stimulation in type-2 helper T cell (Th2). Recently, it has been
reported that the inflammatory response in idiopathic pulmonary fibrosis is thought to be associated
closely with Th2-type immune response. Therefore, we investigated ST2 gene expression and the
presence of Th1/Th2 cytokine imbalance in bleomycin (BLM)-induced pulmonary fibrosis model.

Materials and Methods: The C57BL/6 (fibrosis-prone) mice and Balb/c (fibrosis-resistant! mice
were intratracheally instilled with BLM (5U/kg/mouse/S0ul) under anesthesia. The mRNA expressions
of soluble ST2 (ST2), IL-4, TL-5 and IFN-y in whole-lung homogenates of BLM treated mice were
analyzed by reverse transcription polymerase chain reaction and normalized to that of B-actin expression.
Values were compared with baseline levels determined in untreated animals.

Resufts: Lung IL-4/IFN-y and IL-5/IFN-y mRNA ratic of BLM-treated CS57BL/6 mice were
significantly increased on Day 7, comparing with those of Balb/c mice. In C57BL/6 mice, lung ST2
mRNA expression increased significantly between Day 7 and 21 after instillation of BLM, which
declined to the baseline levels after Day 56. In addition, ST2 mRNA expression statistically correlated
with IL-5 mRNA expression and hydroxyproline levels.

Conclusions: These findings suggested that the inflammatory response in the lung was shifted to a
predominance of Th2 cytokine pattern in a murine model of bleomycin-induced pulmonary fibrosis, and
that upregulated expression of the ST2 gene may play a pivotal role in blemycin-induced pulimonary
fibrosis.
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~JV2— T#IRELE, interleukin (IL)-12 (2 X D EE
AL~ THIAL type 1 (Thl) & IL-4 12K
DEBEXND AN THIN type 2 (Th2) 254}
Hia Y, Thl #HRL interferon (IFN)-y AL,
Th2 i 2 IL-4, IL-5,IL-13 % T2 2L T, 4
DEBIIBWT ThifTh2 /37 » AOELVRER
BITEELREAFEETCHALEZLN TS,
Th2H A4 bH A THDHIL4 ILHRHEFMROrEE
R HHE SRR D 5 O collagen B4 FE#T 5 —F,
Th1H¥ 4 B A THBHIENy I b ZHHT
52, Wallace 5 I3 4F 5& ¥ Bfi #% 4 4E (idiopathic
pulmonary fibrosis, kA F IPF) B% 10 B DGR
T RIEEME L in situ hybridization & 1TV, kLA
~OE MO IFNy BHRERE SBUTTHL B,
50% LA_E OIEAT Th2 A b #7 4 > (IL-4, IL-5)
CEBETHL I EERLEY., TRLDZEDD,
O BAEL LS R Tid Thi/Th2 /35 » A4, Th2
Y7 RPLTWAEEZLNEN, GENLTHRE
LbH N, HELERIET TRV,

OB RE 2R TAET L E LTREAS
TWB 7Lt <4 v (BUF BLM) Mi#RsEfb € 7
AT, IL-12 OIS X 2 BRHE LR O A%
09, Th/Th2 /3T » AW S+ A2 L8
TEENTWA, LEL, ThH4A A4 THL
IFN-Yy D J 2 279 b7 A THiME LA =
ArofgddHh o, v b EFERRIC Th/Th2 /37 >~
A LGB OBEE LDV TOMRELERIETT
wipw, i, MEMELICES TR RET
AFE L LT, BIM EEHTHECWIHWMEL 2 RT
CS7BL/6 777 A & BLM it1E® Balb/c 77 A D LEL
BE A S HIE ST WA, ThifTh2 /35 » ALl
DWTDFGEEEHI R IR Tniwn,

ST2 M{ZF 13 BALB/c-3T3 HilHa o> Hifti A 43 T 55
MCRBETLARETE Lo —2 780, B
EASEGREO ST2L &l B O E%E ST2 (T
ST2) 2 aNnB 7. M, ST2DEBA) X/
HioBW TR TR HFERENIIERT L EOREYS
e fkaid, 7Y -BEEIMBBEEIIBNT

1 BT 2 23 PR
*UE AL BEFRESE SRR

A ST2 2" EF L, B REOEER L HE§T L
ZEERBRELEY, X6k ARIPFRECBNT
MEFOST2 EEMBELVLFRECEEL TR
L, LDH & FO#E %, Pa0:, %VC &t HOMHEEL
BOLZEEWRE L ().

IhBDZ S ST2 ik Th2 DIt L & BIE L,
B BRI S OREF RIZLTWAD
TE i kEL F TS EHE 4 2 BLM iR
HILEFWIZBTA ThITh2 £ 23T » A & ST2
Wz oW THRE L7,

HEEHE

<AL 68 BEOMELTER L. Day 042, %
Y7 — VBN S T RERE, ZEAR A HEVIF,
RE ~ EH, Bleomycin chlorate {Smg/kg) & 4
friEAK s0ul THME L T 266G EEHSHI TREM IO
51, BLM Hfi#pitibe 7 A e el L7z,

Th1/Th2 /3% » ADIRETZ2 VTl BLM &S
7 C57BL/6 77 A &£ BLM if1£® Balbfc ¥ 7 A D
2EEC DT HEBORE L7z, Day 0 (MALE), BLM
P¥5.9% Day 7, Day 28 {2 > 7' % — L RREE T (ZJRIL
%, WRARBLZ. AR TS Fax
7o) rEFROME LT, AiESIEERE
ETHBEHE KEY R — b L TTRIzol (LIFE
TECHNOLOGIES) T total RNA % it L 72, Fii#l
HEh D IL-4, IL-5, IFN-y mRNA # reverse transcription-
polymerase chain reaction (RT-PCR) {EiZ TRl L,
PCR #4714 3% agarose gel (2 9kEh L /2. mRNA %
HEIZ7F ¥ b A—% —TERILRE, B-actin THILE
L, 552 Day0 (BLER) TORHEHI 1 L%
5L Day OBHOFHBETHIEL 2. A FEF
7o) yEIZ2WT S Day 0 (BAER) TOH
HEMW 1 LLb L3 IEIIEEIT 72

ST2 mRNA 5 1 12 -2 vv» T i3, BLM X 7 %
C57BL/6 < 77 ADNfi#HEILE 7L 7 T, Day0,
1, 4, 7, 14, 21, 28, 56 {22 THIEE & FHkiZ
et 24T 2 7.

ORI TPE L AT
Bl EEE L7

0L, p<0.05 & AT E
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Day7 & ) HEIIIEM LIGH T /s (Fig. 2A). Th2

R FA M HA Y& ENy ORBIOHRETIE, Balble
R OWME L EIC, MRELORETH B EDIBTHERENI T2 7 LA b A
A Fa& 70 ygid, BLM EZ4D C57BL/6 A 2 NG AL, Day 7 TOAFLD 7 (Fig. 2B,
Tld Day 7 AR HEE 2% &, BLM ED 2C).
Balb/c T il 2 H - 7= (Fig. 1A). Balb/c B2 BLM i L EF L2854 ST2OE S
& CSTBL/6 BT A ThI/TR2 %A PAA Y - 4 ¥ FRFY A7:0, CSTBL/6 W2 BT A ST2 {5 T O3
WG ADFETHERET A0, The 14 M hA BeW~7z, ST2 idday 14 *FARIZDay 7 ~ 21 T
L IFN-y D3O 4 b7 4 » mRNA BHRED FEEUEE © 320 72 (Fig. 3). BLM st €70 T,
x & o722 5, C57BL/6 Tid Balbjc & thE L, ST2 & Th2H 4 bh 4 rORBEMB-HOZ L
IL-4/IFN-y, IL-5/IFN-y & &2 day7 iCH B LB 5, ST2 LD 4 b A PEBEOMMEIZ>NT
HER A & 1Lrs (Fig, 1B, 10). BRETL7-& 2 A, ST2idIL-5 E HE L LB EGR
KA BLM S TRl B R HE (L % 34 C57BL/6 waldhy7z (Table 1). F7-, Wit iSETch o

T Fads7al) »& & IL-4, IL-5, IFNy NArFaERiTruy gl oEER R LD
mRNA DM L RERF S IRE L Ic DWW THRE L 72, HILSESTRAEELEOHBEG RO 7-
N L DIRETHENA Fox 7)) » &l (Table 1).
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[:] Balb/c mice (fibrosis-resistant) mice, . CS7BL/6 (fibrosis-prone) mice

Fig. 1 Balb/c (fibrosis-resistant) =7 A & C57BL/6 (fibrosis-prone) = 7 2 BLM EF Uil BT 34 FO &2 7121 24t & Thi/Th?
H LB AN AD .
HARITA T Dayd (MALEEE) % | & LAITHMR, (A} CSTBL6 77 A1 Dayd (EULEEE) & IEWEL, Day? DRI BA g
FOF 7o) rghEmeinsd%, Babe v ATHEAL FOFL 70y 2 B@OBMEEB L. (B) (C) Ballve 77 A &
L CS7BL/6 7% ATCH, Day7 i2&8VT IL-4FNy B L O IL-SAFNy OF ERMII% 50 2, #48F n=4, *p<0.05 versusu Days 0.
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Fig. 2 C57BL/6 ¥ 7 XA BLM EF UMz BT B4 FRF 2 700 S8 ThTh2 4 bh A2 - 4 235 2 R,
(A) A FOFL 700 U8l Dayd (MALERE) & H08 L, BLM {2544 Day? L D FFIIHML T A, (B) (C) Day0 (Mt
8 & 1 & LZHTRAE IL-AIFN-y 35 3 OFIL-5/IFN-y (3, Day? THEEIZBIL TV 5. & n=4, *P<0.05 versus Days 0.
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Fig. 3 C57BL/6 <77 A BLM € 7 2451 4 ST2ZmRNA D764,
FEHIE Day 0 (BRLIEEE) % 1 & L7z TR, Dayd (AL
WEAEY LML, BLM f44-# Day7 ~ 21 T2 ST2ZmRNA

OIEBLATNG L Cve B, B8 n=4, *P<0.05 versus Days 0.

%

4[a], C57BL/6 ) BLM BifR#E(LE 7L CTiL, M
OFHECBLEEAIZ Th2 (2> 7 F L7z Th1/Th2 # 1
bH Ay AN T AP FETLHIERHEL
72 A Th BE U Th2 44 F# 4 » @ BLM Hifd
MEALE T NI B AEENI DWW, e i
A ENTWD, IL-129 R IFNyY OF5i2L Y
Th1 237 b 3§52 & CHRiMMILEIHEIT2 &0
MEHHL—), IL4" RIL5P D/ v 7T 7 b
<7 ATEHB OB VIH SR nEENTE
D, ES5IZIENy @/ v 7 T b v A THsAM#EL
G END LOFHENSHD O, Th/Th2 44 &
1w DAoL ic e 2R T & LTI,
tumor necrosis factor (TNF)-a ' 2 IL-1p "% & ®
pro-inflammatory cytokine 23 & LT A, 7
Jhon 513 IL-4 DFATIZI BLMIZ & A st iz i)
] S AL vds IL-13 DFifRR S TCCr £ £ 2T

HDHCI0 LK 5 2 & Tl b2 K4 2 &
HELTWEY, Zok)iz, oElizix
Th/Th2 %4 b4 285 P ADRTIER L, A
D EH A R pro-inflammatory cytokine 455 4 |2
BHIZES LTV AMEESELLNED,

ST2 771, Thl fRZIZIEEIHE S, The Ml
BEROCEHTLLENTBY Y, 40 CS7BL6 7
%7 A ¢ BLM £ 7)1 C Day 14 % B KC B A58
L7z, 72, ST2OEHEBEILSBLUNA P
Fy7u) yEEMBLAZENG,ST2iE Th2 ¥
A A A BLUMOBMELIZEE L THAHITEE
AR Sz, ST2 DEAMAIZ DV Tl
MR = Th2 fE® Dbz, R4 inviero 128w
THaE LAz MNE, AR Bz R, M~ 2 o
77—V, o EPIRE MR T e T 0 ST2
DRBLMIEL TS Y, 48, BLM EFLIIS
5 ST2 DEEAEMATIZ 2T, ikl R gm e
in-situ hybridization {2 & 2PN ELEZ LA,

ST2 DMLz BT A2 ZENII DWW TIIAHAT
HLHD, MOKBEFLTIEIST2A T2 A, +F
4 @& T pro-inflammatory 4 b A L2 %
F5LTwd LnBURKRCHENH L. Krid,
T ADWEETF NS BEFFEATLZ
ETZ LY, L4 kL5 OEEAENINE S, SRR
BUAEFYETLEILEHE LS. S22k 5
Th2 BI# RE RIS DRS & LTI, WEED
ST2 ZHA, FERRDSTL (ST 5HKMD
ligand % B A INCHET A FRER A E A T dH, &
512 8T2 1X TNF-a 2 IL-1P % £ pro-inflammatory
FA A A ORI L) BB S L RE
ENTED® Sweet HITTTADLPS ¥ya v 7E
FLST2REEHEZH ST 52 LT, Tolllike
receptor 4 ¢ down-regulation % 4 L T, TNF-o O
EEEH L TTFHRrEBET e @MELTY
%9, EEBREAREO ST2L i IL-1 receptor type

Table1 C57BL/6 ¥ A BLM EFNUMiIZEBITAST2 B LU FOFL 700 »RE Thi/Th2 Y1 F A 1 - OHIFEME

ST2 mRNA Hydroxyproline
r p Value r p Value

IL-4 mRNA 0.20 0.27 0.20 0.29
IL-5 mRNA 0.53 0.001* 0.36 <0.05*%
IFN-y mRNA 0.30 0.10 0.19 0.30
TL-4/IFN-y 0.06 0.74 0.05 0.74
1L-5/TFN-y 0.05 0.81 0.04 0.83
ST2 mRNA - - 0.36 0.04*
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Investigation of lung fiborosis with murine models
— Examination of an interaction with aging, the hereditary background,
and other promotion factors of fibrosis after irradiation —

Ken Chta, Junichi Nakano

Teikyo universiry school of medicine

We reported that PDGF was important in fibrosis of the tungs with murine model using C37BL/6
mouse with silica particles. It is reported that PDGF is important also in human's radiation pneumonitis.
Irradiation was enforced to the same strain of mouse (C57BL/6 )in a dose of 10Gy and 15Gy. In order
to evaluate the change of inflammation and fibrosis, we studied about the index of inflammatory and
fibrous changes including BALF in mouse, a pathological findings ( Asheroft score} , and hydroxyproline
as a biochemical marker of fibrosis. Alveolitis was demonstrated even in eight weeks after irradiation,
and the elevated level of mRNA of PDGF was also represented in this study. However, it is important
to investigate further time point after irradiation for understanding of these processes of fibrosis.
Furthermore it is still to be discussed in a view of genetic factors in which some strains of mouse such as
C57BL/6 or Balb/C are sensitive to irradiation and some others such as CH3 are not sensitive to same

stimulation.
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Treatment of Pulmonary Fibrosis by Molecular Target-based Drugs

Yoshiki Ishii, Cai Liping, Tomoe Furihata, Masazki Miyoshi
Takeshi Fukuda

Deparmment of Pulmonary Medicine and Clinical Immunology, Dokkye University Schaol of Mediocine

Molecular target-based drugs that block a signal of growth factor and inhibit cell growth aftract
attention as new cancer therapy. Inhibition of a growth signal in fibroblasts by molecular target-based
drugs may be useful for a pulmonary fibrosis treatment. We used a bleomycin pulmonary fibrosis model
in order to investigate the possible application of molecular target-based drugs for pulmonary fibrosis
treatment.

EGF recepter-tyrosine kinase inhibitor (RTKI) AG1478 and PDGF-RTKI AG1296 inhibited fibroblast
proliferation induced by each ligand in vitro. Both drug inhibited pulmonary fibrosis induced by
bleomycin in mice. As drugs having the similar effect have already used clinically, such drugs may
be applicable to treatment for pulmonary fibrosis. Because interstitial pneumonia and acute lung injury

induced by these drugs was reported, it is necessary for us to elucidate enough the mechanism.

~ 73~



2002 HHEDNE ATERIHL M A 7E

L&

GTEMFHEES, BEEFoZERTFI L Y
FF—VhlbrlETLI LI THMEL 7T
NaEILL, Bl InT 5 2 L BE
EL, iLWEREREREE L TERHSATY
%. BEERTOZHEIEAARBLO A% O IEH
i e Loy L Twas, L
o T, MFMRoOEmHFZEE S STV E
RHAE 3 AR RETL B IR T aet A d 5.
MR o EE - L L Cld, TGF-B * PDGF,
IGF-1 % ¥ @D (25 TGF-a R EGF 2 H T b h 5.
TGF-a {3, EGF receptor (EGF-R) D) % FD T
EoTh D RHEFMB OB L RE L Y, IPFIEF
OB THRBEPITEL TE I EFHbRT
wh,o T, UL L ol L AN
M2 BT TGF-a & EGF-R @ mRNA FEHAITE
LTwa Y, F#iZ PDGF b i Lo ife i BT
Z%E| % D Twv A Y, Rat @ vanadium pentoxide
% FH v 70 il 8R4 AE £ 7OV L2 38 v T EGF-receptor
tyrosine kinase inhibitor (RTK1) AG1478 43 L U°
PDGF-RTKI AG1296 »5#&AEAL & #]3 5 Z & AT
HENTWAEY, I T,EGFR & & U PDGFR @
FarFr—YHEE (TKD Ofimi iz
FVER %38 5 728 in vitro TORERMESF HML
DWHLT v v A & invivo TT LA 74 2 i
HEE TV % fvTORETL /.

B &

1) RUHESFHIRE & - WS RE (HFL-1) o #ifass
HHE % BrdU (5-br0m0-2‘-deoxyuridiﬁe) DU AL
Tillz L 72. Subconfluent DHIBE % ZIE T 12 24 B
MR 2 L growth arrest 2 L 729 &, EGF, TGF-a 33
XU PDGF ZiEINL S 62 24 FRRIRERE L 72, #f%
O 4 B8 i3 BrdU % ¥ M1 L uptake & ¥ 72, ELISA
kit (Amersham Pharmacia Biothech) % BV CHllls€ L
7z, &V H FoMEER & EGF-R TKI(AG1478)
3 X U PDGF-R TKI {AG1296) (Fig. 1) Dil|%h 5
THRET L7

WIGERRE PR - 7LV -
% OFE AP BRIZEEE MR LR

ZD1839 -
N-(3-Chloro-4-NMuoraphenyl)-7-
medhoxy-6-[3-(morpholin-4-yl)
propoxy|quinazelin-d-amine

[+]
3“\"’3:}@
~o N’)

MW = 447

&,

AG1296 AG1478
7-Dimethoxmu3=-gng|3vlquimﬂaline 4-(B-CltloroanilIn':aség—:l;;thoxyquinamline
| = P i\/ cl
CH3Dﬁ\ = CH3O, - | o
CH;O n” CHaD” S

Fig. 1 Structure formula of receptor tyrosine kinase inhibitors
2) CSTBLI6 ¥ 7 ADOREFMNII T v F <A ¥ >
(3mg/kg) *EBAEIEK 6ol (ZIEM L TIRS LG
MHBEE T LR Lz, 14 A2 i L,
Al d <~y e L THRER G B & U
Masson & Trichrome Beft L THFRAELE A 2
71t (Ascheroft i) U CFFi L7, £7-, Ak,
FEVFARX L Cas—rrgerlilELli. &
HEEATZEMEAL-T b= LEE, T
T4y ERENEAL vehicle ThHAH AF Lt
o — Ak EABRANES L BLME, 747
4 v #REMFAN L EGF-R TKI(AG1478) % H
RERENYe 5 L7- EGE#E, 7LA~< A v 288N
i¥ A L PDGF-R TKI (AG1296) % 5% H JEMEAS L
72 PDGF 8 @ 4 B2 by THWME L 7-. EGFR-
TKI 35 & U PDGFR-TKI 1, 12mgkg & A F L+
O — A2V T dayl A5 dayl3 F T B IR
H 7. Dayl D537V A< A4 Y Y JERAKS
R BRI L2 17 72

w B

1) ST HARIEE T v £ 1

Invitro CEGFZBRKOY T FD1D>TH S
TGFe. {3 10ng/ml & £ UF 100ng/mi @i B T HFL-1
BB 4 4T B FOHE S 72 %, O OEGE % EGF-RTKI
D AG1478 (107°M) (348 ZIZHpHI L 72 (Fig. 2). [
F#IZEGF b HFL-1 DR L, Tz AGI478
(10°M) I3 EZEIZ90%) L 7= (Fig. 3). 72, PDGF-
RTKI T % AG1296 i3 PDGF {2 & % HFL-1 D5
A EAZEMR L 72 (Fig. 4).



Cell Proliferatoin (OD)

Fig.

Cell Proliferatoin (OD)

Fig.

S FERAY S L D AR E i AT AT

1.0

4

0.8 —

0.6

4

0.2 -

] vehicle

1 AG1478 (10-6M)

2 Effect of EGF-RTKI AG1478 on TGFo-induced HFL-1

0 0.1

proliferation.
(*p<0.01 vs TGF-a 0, *p<0.01 vs vehicle)

0.6

1.0 10
TGF o« ( ng/ml)

100

0.5

0.4

0.3

0.2

D vehicle

] AG1478 10-5m ’J—

*
T

3 Effect of EGF-RTKI

0 0.1

proliferation
{*p<0.01 vs EGF @1, *p<0.01 vs vehicle)

1.0 10
EGF ( ng/ml)

50

AG1478 on EGF-induced HFL-|

2) TLA=aL  RMET T I

VAR B RV - N N O ST ik ]
9 WL %, EGF-RTKI @ AG1478 35 L UF
PDGF-RTKI T& % AG1296 (3 & & (ZHP#H) L 72 (Fig.
5,6, 7). ¥72, 7LA<4 L B EAMA
WA= EROEMLHEMN L -TH
BICHIR S 7 (Fig. 8).

1.6 "
14 D vehicle —
a 1 E3AGI1296
& 12
,E 1.0 N * Fig. 6 Pathological findings en Day 14 [Masson& Trichrom stain)
= ] )
3 0.8 4
& ] T * * p<0.001
(=}
£ 0.6 # # p<0.01
= ] : ’
L R i b4
C ITT 1 -1 £ i [
0.2 - 4 ] g 2 A
F o
. : 2
0 < .
0.1 0.1 1.0 10 50
PDGF ( ng/ml ) o
Fig. 4 Effect of PDGF-RTKI AG1296 on PDGF-induced HFL-1 cont BLm BLM BLM
proliferation Vehicle  AGI478  AGIZ9
(*p<0.01 vs PDGF 0, *p<0.01 vs vehicle}
Fig. 7 Effects of AG1478 or AGI296 on BlLM-induced lung

tibrosis evaluated using an Aschcroft's score.



2002 4 ETS E AMERGB SR

Collagen Content (pug/ml)

CONT

BLM BLM BLM
+vehicle +AG1478 +AG1296

8 Coliagen content in left lung tissue ({*p<0.01 vs control,
+p<0.01 vs BLM+vehicle)

Fig.

£ =

MR E BT LA~ A L 2k BIEHEL R
#HBEITHHH L 72, EGF-RTKI 22Tk, &L
DI[EEIZB VT, EGFR MRS E8HHT 5
Lt bil, EGFRY # » FT#H % EGF % TGFa @
EAEFPRELTB) RS OREB¥ERT L2 L
PRMILER R L - bokEZLNGE, K
T, EGF — RTKI T& 4 gefitinib 2'BIfEf & L TR
M ESCHEMM R T HET LI EFRESR
TWAEHE?, SEOETIE, EGERTKIIIZX 58
DERIZEDS bR eh -7, EGE ¥ 7 L2 HE
T2ILTLEEOBA L CABEBEDRSOBED
EEFHEENATREELIZEIONSED, ZhE
Dbt LA, HHEFEHIR A O BIEER A
KELBEREILBRELMHIL-bnEEZLNR
b, Sk, SHEMEBEHRE LR ICEREL Y
T TEROWMRERFATLLEFDH L EEZ
Ll F 7z, gefitinib |2 & A BIEM A, EGF-RTKI
DEBRERACERTLZLO TR R CERFDLD
DEMTHAMERIEI OGRS /0, RLER
Fx b BT gefitinib & AG1478 DIEH % [L#ET 2
PBEbHDEEZ N

PDGF-RTKI {22\ TII i HESF M v 540 & £
Jehy =y b L LCHERHTELERTHY,
PDGF-RTKI fEfl % & ¥ % imatinib {2 3 TiZH IR
BHEEY LTHERFEHSILTB D, M MEEG#E
~OILRIBESGTHLEEDND,

DFEMEEED, HMET X AT
L, IPF OREEE & L CERTH 2 TeetkdvR
R (AN

SE MR

1) de Larco JE, Todarc GI: Growth factors from
murine sarcoma virus transformed cells. Proc Natl
Acad Sci USA 75: 4001-5, 1978.

2) Madtes DK, Busby HK, Strandjord TP, Clark
JG: Expression of transforming groth factor-ot and
epidermal growth factor receptor is increased
following bleomycin-induced lung injury in rats, Am
J Respir Cell Mol Biol 11: 540-51, 1994,

3) Walsh J, Absher M, Kelley J; Variable expression
of platelet-derived growth factor family proteins in
acute lung injury. Am J Respir Cell Mol Biol 9: 637-
44, 1993.

4) Yoshida M, Sakuma-Mochizuki J, Abe K, Arai
T, Mori M, Goya S, Matsuoka H, Hayashi S,
Kaneda Y, Kishimoto T: In vivo gene transfer of an
extracellular domain of platelet-derived growth
factor beta receptor by the HVJ-liposome method
ameliorates bleomycin-induced pulmonary fibrosis.
Biochem Biophys Res Commun. 265: 503-8, 1999,

5) Brass DM, Tsai SY, Brody AR: Primary lung
fibroblasts from the 129 mouse strain exhibit
reduced growth factor responsiveness in vitro. Exp
Lung Res 27; 639-53, 2001.

6) Rice AB, Moomaw CR, Morgan DL, Bonner
JC: Specific irnhibitors of platelei-derived growth
factor or epidermal growth factor receptor tyrosine
kinase reduce pulmonary fibrosis in rats, Am J
Pathol 155: 213-21, 1999

7) Inoue A, Saijo Y, Maemond M, Gomi K, Tokue
Y, Kimura Y, Ebina M, Kikuchi T, Moriya T,
Nukiwa T: Severe acute interstitial pneumonia and
gefitinib. Lancet 361: 137-9, 2003,



T REFIIE S & B RIS AT O Rt

Bl fg— lsERMT ARWHEDL ik d6lE
RHE R WE Yz EH gl

AFFE T, M JIE L O MRS ORI I B A I EMIL S FHA: 0 A 4 = X L % G+ 4
ZETBELELA. TN E LTGFP vy A OMBEHY, ThFEH5 0 oW
WA % A 7=y ARG 2 2 T, U3 LA Ly RS oM o g E . s
WHIEH T ) 2 ETHEETHEE o/, £, BHILA277 20D 50%0L A% 6 M TH L
VR BEIIE S o S AT, BRI LA L AR L. £ BT S
RV T 7 VOME AT o 7oA, KR 2 SEREEE, S0% L Loliaw a7 v — S
Bk OMBETEERmD - TV ADONPMHEINA, O L, A~ ru 7y — D3 EED
BVEBINEBIIBWTED wmover KERERIGIEE LTOAHELRL 2, KISBBH KA
PMERNEHE~ T 208 2 REH LA, TLA~A v il LAl RED L
TWHWIITIRIE L A CEHAROMENEMETRIETE o0l L, 7Lt~ 13
PTGHE R D LR TS  OMEFCAR IR M N iR 2 38 5 2 LBk 1. 4
Hid, MM DA OMRR~D (b, MBIl S~ o 2T ORI 21T - T <
FETH D,

Reorganization by bone marrow derived stem cells after lung injury

Kenichi Akiyama, Masahito Ebina, Shinya Qukouchi, Takuya Suzuki
Hiromitsu Outa, Ryu Tazawa, and Toshihiro Nukiwa

Respiratory Oncology and Molecidar Medicine nstitute of development, aging and cancer Tohoku University

Recent evidences revealed the important role of bone-marrow derived stem cells in reorganization of
multiple organs including lungs. We reported previously that the alveolar capillaries with CD34-positive
endothelial cells are increased in non-fibrotic lesions of the lungs of IPF/UIP. In this study, we
attempted to show the possible roles of these stem cells to differentiate to alveolar capillary endothelial
cells after bleomycin-lung injury. The bone marrow cells of green fluorescent protein (GFP) mice were
transplanted to the irradiated C57BL/6 mice. Six weeks later, more than 50% of the peripheral
lymphocytes were changed to GFP-positive lymphocytes. The alveolar macrophages corrected by
bronchiolo-alveolar lavage (BAL) were also changed to GFP-positive macrophages more than 50%.
These results indicated the bone-marrow derived stem cells are important for the supply of these
inflammatory cells even in the normal status. In the bleomycin-injured lungs of C57BL/6 mice, which
were transplanted by GFP-positive bone marrow cells 6 months before, the focal distribution of GFP-
positive and CD34-positive alveolar capillary endothelial cells were observed, No fibroblast cells
increased in these lungs were positive with GFP. These results indicated the important role of hone-

marrow derived stem cells in the organization of lungs after injury.
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