(93}

2002~-2004 £ UF = A VERNSE IR YE

A. muring lung

ey

C. verapamil ImM

(g ame

B. verapamil 100pM

A I - \7) !
SP 0.07%
D. bovine lung E. murine bone marrow
L LX ) ' Ml .
[ 3 i N
= | L
£ 1
o
<t _ B
o I. - :
on H .
o I
- 1 !
w :
=
[®]
5] ' 1
o » s
= R R

Hoechst 33342 red

Figure 1

F
>

Isolation and characterization of side populution (SP) cells from lung and bone marrow.

The presence of SP cells in murine lung, bovine lung and murine bone marrow cells was evaluated by staining with the DNA-binding dye

Hoechst 33342,

The SP cells in murine lung (A). bovine lung (D) and murine bone marrow (E) are indicated in the boxed areas. The
indicated region of bovine lung cells contained about 0.3% of SP cells similar to murine cells (D}.

Both lung and bone marrow SP cells were

sensitive to verapamil (B; 100 M, and C; I mM for lung, F; | mM for bone marrow).  The data are representative of at least 3 experiments.

Figure 2 Characterization of lung SP cells.
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Sorted small/medium lymphocyte-like lung SP cells of bovines immunostained for cytokeratin 14 did not exhibit staining (left panel, arrows,

original magnification X 200).

Sorted bovine lung SP cells were cultured on chamber slides with a 1: 1 mixture of LHC9 and RPMI 1640

media. The cells spread and enlarged and were immunocytochemically positive for cytokeratin 14 at day 14 (right panel, original

magnification X 200)
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Figure 3 Electron microscopy of lung SP cells

Analysis by electron microscopy showed bovine lung SP cells were a heterogeneous population, containing small epithelial cells (top left panel,

original magnification X 10,000) and macrophages (top right panel, original magnification X 10,000), plasmablasts (bottom left panel, original

magnification X t0,000) and lymphocyte-like cells (bottom right panel, original magnification X 10,000)
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Figured Detection of GFP positive cells in the blood post-transplantation to irradiated recipients.

From 1 to 9 weeks afier transplantation of whole bone marrow cells (110 cells), bone marrow SP cells (2,000 cells), whele lung cells (1%

10¢ cells) or lung SP cells {2,000 cells}, the mice were bled retro-crbitally 10 assess the percent of donor cell engraftment in the blood. Data

are expressed 2 percentage of the GFP positve cells in the recipient” blood. Each value represents the mean+3SE of at least three mice.
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Figure 5 Survival by CD45+/— lung cells in irradiated recipients.
CD45+1tung cells {2.5X10%) or CD45-lung cells (2.5 10%)
from EGFP mice were transplanted into irradiated (9.5 Gy}
mice. Survival curves for CD45+/— lung cell transplanted
mice {(#=10, per group). Closed circles, CD45+ lung cell
transplanted mice; open circles, CD43- lung cell transplant-

ed mice.
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Figure 6 Lymphohematopoietic reconstitution by CD45+/— lung
cells in irradiated recipients.
At day 19 post-transplantation, the mice were bled retro-
orbitally to assess engraftment in the blood. Data are expres-
sed a percentage of the GFP positive cells in the recipients’
blood.  Each value represents the mean=SE of at least three

mice.
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Respiratory Oncology and Molecular Medicine

Institute of Development, Aging and Cancer Tohoku University

Masahito Ebina. Shinya Ohkouchi, Hiromitste Ohia, Yuichiro Kimura, Ryu Tazawa, and Toshifiro Nukiva

We found that the CD34-positieve alveolar capillaries in the lungs of patients with idiopathic
pulmonary fibrosis were increased beside the fibrous lesions but decreased within the fibrotic area. We
also found the venules with CD34-negative but vWF-positive endothelial cells localized in the center of
the fibrotic lesions were identified as post-capillary venules by three-dimensional reconstructed images.
These results indicate preventive effects of the treatment through alveolar circulation for patients with
idiopathic pulmonary fibrosis. Our new gene delivery system using macroaggregated albumin-polyeth-
ylenimine complex (MAA-PEI) induces lung specific gene expression without causing inflammation.
Since regeneration of alveolar epithelial cells and capillary endothelial cells by bone-marrow derived stem
cells after bleomycin-induced injury was unaflected by HGF, the primary anti-inflammatory and anti-

fibrotic mechanism of HGF after lung injury is likely to be inhibition of apoptosis.
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EAfuss s %, CD34+/vWF-OMENEMEE &
IREEHEINTT & CD34— /VWF+ DI % b
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RE; Wacom Company Ltd.} iz A S L, 3-D &R %31
HENEHEY 7+ (0Z95; Rise Company Ltd) #fH
WTHERE L 7z
GFP = 7 AHRERIM L 7' v~ A o it
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HIRT (1< 10° cells in 100 41y 2ERELL, HEHUH 24
R¥EIRTC 8 Gy B X U6 Gy * 3 BRI 5 17 TR st
L CEBGHDE % 513 72 CSTBL/6 < % A EifiEst &
o, HHEBMEI—6AIHCSIBL/6E~ 7 A
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R THIZE L Jo, HDESIE iz 133 GFP €/
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CD34+ /vWF— QFfifg MM T AR MRS T
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BN EORLIRICAM™ L Twa (4 1B),
barReya ) rid, EEEEEL Ry, SYERE
BEWTORIZFH 2D, & ZRHLFEB LU
FONLATRFEREED R (E 1C), CD34/vWF @
2 SRS (m 1 T4 T elastica-Masson $efl % 33 7 7
W ([ 1D), & SiliidIR T CD34+/vWF— Dfifilfa
EMIIAE & CD34— /vWF + O IR AP OIS %

HGF iz & 2 #HEEARERIEE - 5 o & THE e nfE DR #)

;73 2 X, M E SR A M s U
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5, CD344+/vWF—38 L U CD34—/vWF+OIMEAN
BAEfa e U, 3 RICE ST % AV ThRfaRE
DR R B o e, FORE, AEHERE
WD CD34— /VvWF+ DINE N AT % b 2 M Bl
FAIEHINE LR E DR CMETH S Z LIRS
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GFP ' 7> AP z=w 7wy ANTHEHBML T
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(A) T( CD34 it % Mz oo fiic EM B % Siday-, CDM BIPEMTT RS, MIEIINTNC & <2 2208, S RE TIRTEL
b, (B) 3 VW HifRiz & 2 Mleifefis EM 3, CD34 kI BEELIE S vWF BIEO NI L & ofRELS T ISTic b 5 Z Eoib
ME, (C) boOrFEEYa Y U, EHHCRFESMIMTICEMMcEE ST 5, EENTRSMCEEESMETLTWwS, (D)
CD34/vWF @ 2 TRz EM 7, CDM BEFIRHIN E vWF BHERI T2 mnma s I E 2R LT (A-D: EELZEMETE

HRRiE, PV REGTARR).
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D7 R b — ¥ ADEHEEOFEC BWTERTH S Z L 28t LT &7z, i L E#IEIE Fas ©
TR =Y A PN BZEERL, MSEEOREIC BT IR ERHIIOBEZ 7R -3 R
PBEHEINE, 20 L SFHEFIE Fas D7 R b —Y A ¥ 7 et LB SR L, BREsss
U3 EEZ N5, LR BHHE RO Fas ot 2 BEF O & # OIS ORI
EHFEEEZLND,

Regulatory mechanisms of the susceptibility to
Fas on lung fibroblasts

Naoki Hagimoto, Kazuyoshi Kuwano, Michihiro Yoshimi, Takashige Maeyama
Nobutaka Nakashima, Naoki Hamada, Mizuho Yamada, and Yoichi Nakanishi

Research Institute for Diseases of the Chest, Graduate School of Medical Sciences, Kyushu University

We have demonstrated previously that lung epithelial cell apoptosis induced by Fas ligation might
be involved in fibrosing lung diseases. Fas is also constitutively expressed on lung fibroblasts, but in
contrast to lung epithelial cells, fibroblasts are highly resistant to Fas-mediated apoptosis and may replace
damaged epithelial cells. In this study, we examined the role of the extracellular-signal regulated kinase
{ERK) in controlling the sensitivity of lung fibroblasts to Fas-mediated apoptosis. The treatment with
agonistic anti-Fas antibody or recombinant Fas ligand did not induce apoptosis on primary cultured
lung fibroblasts. Co-treatment with MEK inhibitor U0126 induced apoptosis dramatically, whereas co-
treatment with the phosphatidylinositol 3-kinase (PI 3-kinase) inhibitors LY294002 had no effect.
Thus, suppression of ERK signaling sensitized lung fibroblasts to Fas-mediated apoptosis. Fas engage-
ment to lung fibroblasts induced rapid activation of p44 (ERK!) and p42 (ERK2) without significant
activation of c-Jun N-terminal kinase (JNK) and p38 MAPK, subsequently increased FLIP expression.
Under conditions of suppressed ERK signaling by the treatment with U0126, Fas engagement could not
increase the FLIP expression, and restoration of FLIP expression reversed the induced sensitivity of lung
fibroblasts to Fas-mediated apoptosis. These data suggest that inhibition of Fas-mediated apoptosis via
promotion of FLIP expression is a mechanism through which ERK signaling can promote lung
fibroblasts survival. Finally we demonstrated collagen synthesis by Fas ligation on lung fibroblasts.
This mechanism leading to the overgrowth of lung fibroblasts and collagen synthesis may participate in
the pathogenesis of fibrosing lung diseases.
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oy MERGTIETL:, £, FLIPLIZDWTI,
FREFRYFEIN & LY294002 & UO0I26 O [FFFAEIZ 3B 13
BIBET 2 AY 7y b ERGTH L, Bk

FUMARZEA GG e AT FEbEaR
* Uk AR RTIRIREE BTSRRI

IERE SN 35 1) B Fas B2 R B4 285

HELEHTIC CH-11 & U0126 % [FRMIIE L 22BR 0 7 o8
b= ARFINIHLT, 7T/ V4 NWARZ ¥ —%F
W FLIPL 28 FHA L, ZOMHRIE 2R L
7z. TypeIcollagen DEEA L, Cryo NHLF 2 CH-11
% 50 ng/ml, 100 ng/ml, 500 ng/ml THE Lz b0, V
2> EF b Fas ligand % 1| gg/ml THEEL 72 & 0,
ZhiZ TGF-g OWRIFiE, Fas O % FEHL
HLULZLOZERL, 2EMZRCERZMEL, v
AZv7ay b EROTETLL.

B R

Cryo SAEC, Cryo NHLF ¥ & i #ilasR1 o iX[FE
fEOD Fas I L Twledd (Fig la), CH-11iC ko
T, SAECII NHLF HLEBRRZ 7R =Y A EH
Mans: (Fig 1b), [FkZ, NHLF % CH-11 500 ng/
ml T REFFIEL THETZ 7R b — v AEET s
higdno7:hs, MEK inhibitor (U0126) 20 ¢ M % [RJRF
ML EHFR TRV ALBFELE SN, PIBK
inhibitor (LY294002) Hijl, UQI26 BETII 7R —
Y ARSI s dotz (Fig 2)., NHLF 2 CH-11
500 ng/ml 24 USRI BB S LYy =22 > 7
oy rRAVLT MAPK, Akt OFITEREZ 2k, U
>EHE ERK 13 CH-11 4L 30 434 & FEERASHIER L, 2
B THRegiL 72, $7%4bH, ERK i Fasligation i2
& o TEMERICIEME(E S 27z (Fig 3). INK, p3SMAPK,
Akt DIFEHEIZRED o7z, RICERRI FLIPL 0%
BT 2 &, p-ERK OFEIEMIEI LR T 2
Rl S FEBIAEL, 6 RERIE TRV RIS %
- (Fig 4a), T OFIHHERIT LY294002 O REIHEELL
TR s nE, U0126 ORIV iz T LHT i
N/ (Figdb), 7T/ U A NWARIZ F—EHOTH
5 Ush FLIPL ZEEFHA L, BFIRRE ¥ THL
& CH-11,U0126 DEFHABIC L 57 R b —v AXE
Buil#la s (Fig 5), ixf#iz, NHLF @ Fas 5l
WZx3 % Type 1 collagen BEAERE##RET L 72, Type 1
collagen ¥ CH-11 ORI IZFERHIBITR & h,
U0126 ORFFILIRC Lo Tl & vtz 72, Typel
collagen PEAEIX Y 2> E'F > b Fas ligand 171z & -
THEMBNEEL, Ihid TGF-g ORI L -
T & e, Fas ORI X - Tifl s s,
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IV, Fas iZ LB 7R b= Ay 7 F Nz LT
TEERLED, ERK ZEFTZ L7 R b —y AITH
LT R AT 5, MIRMEZENIIE T ERK i
Fas engagement IZ%f L T 30 3 &ML, &5 6
WEfEI#2iC ik FLIPL OB #3887z, FLIPL DF%
BRI ERK 2[4 2 LB 63, ERK ¥ 7'+
NENLIZBEGEEZ oD, S, HLrEOHET
It Fas engagement {2 & © ERK iFtEAL %A L T8I
T5IENRE XN TS LYY, TP T
ERK iEHEALE U7z FLIPL OFHEE b3S s n T

Fig. I Fas expression and the susceptibility to Fas-mediated apoptosis on SAEC or NHLF.
(a) Flow cytometric analysis shows the Fas expression on SAEC and NHLF.  Almost same amount of Fus is expressed on both SAEC and
NHLF.
(b} SAEC or NHLF was incubated with 500 ng/ml of CH-11 for 24 hr and then both of cells were stained by Annexin V-PI.
rate was simultaneously measured with flow cytometry.  86% of SAEC was induced to apoptosis, but only a small proportion (8%) of NHLF was
induced to apoptosis.
ki
m * *k
B 75 I_‘ l—'\ P<0.001
S *P<0.01
=1
=]
50
3}
=
25
0
+ + + -~ CH-11
- + - + U0126
- - + - LY294002

Fig.2 Effect of MEK inhibitor on Fas-mediated apoptosis on NHLF.
NHLF was incubated with CH-11 (500 ng/ml} with or without
U0126 (20 xM) and LY294002 (20 M), and then stained with
Annexin V-Pl. Co-incubation with CH-11 and L0126, but not
LY294002, significantly induced apoptosis on NHLF. Results
ate shown as mean+SD of three experiments.  **, P<001, *,
P<0.05,

£ =

SEl, Fox 2RI 317 5 Fasengagement
WEBTHEIN—VAY T FAAOBEPIET I %%
RS L, 2 ORI A REMNER, B
WREHEAL e & o TE R collagen EEADREIZD
ERGET L7, MRS R LIARE L &

Wi, Fh, HohUS FLIPL ZHRE s -85
% b EHAIETIXPT Fas 148 & MEK inhibitor %[
RS LTL7 R b—v ABFELSHT, 207K
b — & ARSI & s, AR R
PEIRERE D I T B W T, HROMEET MR
ERK®, FLIPLY OFERAREEL T03E 2 2REL
TWw5, E{RiZ Fasengagement 12 & 5 ERK itk %
3 5 ERERAEEIBIL T, 34 1 collagen 1235
HUL 7z, Fas ligand ¥[F]C Family T&% % Tumor ne-
crosis factor-related apoptosis-inducing ligand
(TRAIL) 3 FfiELRABIT collagen PEAE % /L4 2
Z LG INTBY, 72 collagen FEAEWEAL T
i ERK G b2/ Uiz 7 kot & vty
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Fig.3 The kinetics of the expression of MAPK and Akt induced by Fas engagement on NHLF.

Western blot analysis shows that ERK was rapidly activated by CH-11 (500 ng/ml) treatment from 30 min to 120 min on NHLF.

MAPK or Akt were not activated by Fas-engagement.

{a)
CH-11 500 ng/mil
0 30 60 120 360 (min)
R < 44kD
p-ERK Ppee -2 1280
FLIPL | ...-—-q|155k|3

Fig.4 FLIPL expression induced by Fas engagement on NHLF.

(a) Western blot analysis shows that FLIPL expression was increased after ERK activation from 120 min on NHLF,

INK, p38
(b}

8y
©

o
il
AR

CH-11 500 ng/ml { 6hr }

{b) The increasing of FLIPL

expression was significantly inhibited by the co-incubation with UQ126, but not with LY294002.

*k * *
w 90 t || ! ~P<0.001
'g g: “P<0.01
o
g &0
& 50
=
30
20
10
0
- + + + o126
- + + + CH-1
- - + —  AdV-FLIPL
- - - + AdV-lLacZ

Fig.5 Effect of AdV-FLIPL transfection on the MEK inhibitor-in-
duced sensitivity to Fas on NHLF.
For infection, 5% 10° cells were grown to log phase and infected
with adenoviruses at 10 pfu/cell. Forty-eight hours post-infec-
tion, the cclls were treated with CH-11 (300 ng/ml) and UOI26
(20 M) for 12 hr and analyzed by flow cytometry to quantify
apoptosis. Restoration of FLIPL expression reversed the induced
sensitivity of lung fibroblasts to Fas-mediated apoptosis. **,
P<001, v, P<0.05.

50, MK E AR FasHitfhH 2 wid Y a2 >
v'# > b Fas ligand Z40LFR L 72 FeREEETE§ 5 & BlfR
HEZEHARE 12 FARTEETI Type 1 collagen DFEE AT
i, Zhid MEK inhibitor i & D EEE2 1

(72n)
105 kD —p> «

Fig. 6 Type | collagen expression induced by the treatment of CH-11
or recombinant Fas ligand. The identity of collagen bands was
confirmed by sensitivity to pepsin digestion. The combined
density bands indicate a-1 and «-2 band of collagen. Samples
were loaded as follows : lane 1, control non-stimulated NIILF ;
lane 2, NHLF activated with 4 ng/ml TGF-g1; lane 3-5,
NHLF activated with 50, 100, 500 ng/ml CH-11, respectively ;
lang 6, NHLF ¢o-incubated with CH-11 (500 ng/ml) and U0126
{20 M) ; lane 7, activated with recombinant Fas ligand (rFasL)
{1 gg/ml); lane 8, same as sumple 7 incubated with anti-TGF-
A neutralizing Ab; lane 9, same as sumple 8 incubated with anti-
Fas neutralizing Ab.

Results shown are from one representative experiment from a total
of 3 performed.

NSO k&0 HERHEEFEHIIIE Fas engagement
W& >TERK ¥ 77V %4 L FLIP 25T 252 &
T Fas i MHFLTwa EEZ NG, £/, —
FC ERK iM% AL T Type I collagen %554 L,
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(WroEisat] AR RIAR R R 3 2B ciaiik & U TR S v 2 23, [EIBHEE
FHz & 29T 5 AR 50% i Hiz 3, REBIOWEO L OIC3HR T~ EMEEL LW, 1]
16, S HEEFORBATF 2T 2 RLAE ZETFE SN T B0, FEFINIHAET 2 FAZEE
T3 #K (Obliterative bronchiolits; OB) TH D, NMESHEEOFERON 1/3 2592 2 LMo T
%, OB, BTSN~ OREEIIZEN S MR ETAR TORYEE SRR 2 S - 3
LIRETH Y, E, AFEEEROMRICEIL O Growth factor 23532 2 &, 2 5% DTH
RIEEEHAD—~2M v 207 7 —YTH B 2 LHHL DEEERE ERUITE» SR ST w5, L
ML, THET, 7077 —YOREVPEIGEIESS, OB OFEFIHT 2 0 TEnic2nTHREL
g Rt [BIRER] vyvvrrvrovru?y—Y%RET A2 LT, OB ORENS
MEN20EPEDWT, 7y PEFRKTBME TV EBOTRET T2, %] Brown
Norway (BN} 7w k% F+—, Lewis (LEW) Zv F& LV ¥ b &F % MHC incompatible D
AEDE T, BEESITBME T o, VY EIY Iy M, v 707 7 — BRI e
WTITH 2T F Y =7 A (GACly) 2BATYHE, BifETHE, 4 HEEIRAEG L. o
Fe—AEOVv ey ML TREBGEKOAERE UL, (S 7 b OGERa T, ED2
ik~ 2 vz 7 — O, BE 1THRCEFIACED LTwa 2 L8R nk, Bk 7HE,
148HE, 17THEH, BXU2Q1HETSRES 7 7 2L, SEEORE2To7. GAC13 58
&3 u—ABEOEG R R ERI HERET T Aoz, (1) HIBERMIERE, ) SikEo
s, () BEEMERNEERRIC X 5272 7 FAMORZE, O3 2047 7Y —iz2nT, FAFEN04.
O SEREC AT RUFHE L, 27, 77 7 PA® Growth factor (PDGF-A, PDGF-B, bFGF,
TGF-g1) OFH% RT-PCREGEZAVTHRE L, [IRER] GdC, #E50FEIThdb 5T,
757 M AOEEEREHE, BEEZTAE»S WAETETILRY, BRI LE. Y37 10K
W R, BNER 7 HE TR, EERs T Wiz, 14 BEIZRRZ2CHE L T, HREERENED
A7 ESHEEBHEOA AT IIE, EORBBICEWTL GICLBEREEr o> Fu—AMORIcE
BaShhmot, ZRICHL, SHEMAERRC X 2557 7 7 PNBEORAZER, T b u—LBE
TEAE 4 HE S REICHEL, 21 BRI L -0, GACl, BE5EETIzEOR
FERECh ol BRI 2N HBEBT AR 757 POFEA 2 7L, 2> b O—AFE 3001049
WXL, GACI3 #58f 143+0.30 THRERIICENELRED 2. 5077 7 7 MBI 2 Growth factor @
S, BB 1ITHHEHIZ > o —A B L T GACL, £ 58T PDGF-A 3 X U PDGF-B D%
BIMET LT, [#58) DLEOERE»S, FEFNAZST 2 RS & 2R7eEE
ORI 2707 7—YBHAELTED, vy Py Movr a7y — YOk LRI % b
7o 63 GdCl, 2859 5 Z ¢, FAERSERZ ORISR LD 2 LaE S iz -1, GdCl,
B H5EETIX, PDGF O mRNA OFEHRH T2 b o—AFRILE~ET L TH 9, PDGF 43, GdCl, 45
TEL av b o— B ORMOBREN SHRORRCES UL WHEE A H 2, FEORS S, T
Y v EROBSRERIETE Tk £ T AHEOREIHERIZIR 207 v =Y 25— v b L LR
HEMMAGDHYE D Z 24, IS FEAELERTT A OTIE LGRS B I5HE & 72 0 15 2 Alhgtess
mERT,
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Depletion of Recipient Macrophages by Gadolinium Chloride
Prevents Development of Obliterative Airway Disease in a
Rat Model of Heterotopic Tracheal Transplantation

Takeshi Oyaizu, Yoshinori Okada, Yuji Matsumura, Kazuyoshi Shimada,
Tetsu Sado, and Takashi Kondo

Department of Thoracic Surgery, Institute of Development, Aging, and Cancer, Tohoku University

Background : Obliterative bronchiolitis (OB} is one of the major obstacles to long-term survival of lung
transplant recipients, Although detailed pathogenesis of OB remains unclear, substantial evidences
suggest that OB is the result of tissue repair and remodeling in response to airway injury which was
primarily caused by alloimmune response. Recent studies have shown the possible role of growth factors
such as PDGF and bFGF in this process and the involvement of macrophages as one of the sources of
these growth factors. Objective : We intended to determine whether depletion of recipient macrophages
by gadolinium chleride (GdCl;) resulted in decreased obliterative airway disease in a rat model of
heterotopic tracheal transplantation. Methods : A tracheal segment of donors was transplanted into a
subcutaneous pouch of recipients between a fully MHC incompatible combination of rats (BN — LEW).
Recipient animals were intra-venously injected with 80 mg/kg of GdCl, » 6H,0 on day 0,7, 14 post-
transplant. Control animals received saline instead of GdCl;.  Allografts were harvested on day 7, 14,
17, 21 and the degree of (1) mononuclear cell infiltration, (2) airway lining epithelial loss and (3) luminal
obliteration due to fibroproliferative tissue was pathologically examined and scored on a scale of 0-4 as
previously described. A portion of allografts was submitted to RT-PCR analysis to examine mRNA
levels for PDGF, bFGF and TGF-£1. Results : Immunochistochemical studies of allografts confirmed
significantly reduced ED2 positive macrophages in tracheal allografts in the GdCl,-treated animals
compared to the controls. GdCl; injection did not change the time course of lymphocytic infiltration
and epithelial loss, however, significantly decreased the degree of luminal obliteration of allografts by
fibroproliferative tissue, with histological score of 1.410.3 in the treated animals compared with 3.0£0.5
in the controls (mean=SE, p<{0.05). mRNA expression of PDGF-A and PDGF-B was significantly
decreased in the GdCl; group. Conclusion : Treatment of recipients with GdCl; significantly reduced
macrophage infiltrates in the allografts, and this was accompanied by significantly reduced fibroprolifer-
ative airway changes and by significantly decreased PDGF mRNA levels in the tracheal allografts. This
suggests the possible role of macrophages in the pathogenesis of OB after lung transplantation.

Key Words : Lung transplantation, Obliterative bronchiolitis, Macrophage, Growth factor, Platelet-
derived growth factor (PDGF)

HAL A R W Fo AR 43 T 7L 5 IF
* Vg AMITRGEREEATIEEE  JHERRA



7o SR (D B LG T A L v E L v b vy 0T 7 — VRO

3

DIl

AT XA AP IR B2 IR AT 4 2 R R ik
ELTHKREROICIA S BERLTE Y, FT L
FERTRER « EMRIRE & b BRI RES L o
DH5HY, UL, WBESENENOS e
QOL D% b7 5T WIHETH D Z Lid—HRIEE
DHENTWVDS LDD, ERZHRT—5 & 2B
S AR 0B ICE - T DY, BREREIOM
LEBfET ETIERZER T R EEED S,

IRTE, IEEMUBEORINESEE T 2R bR E LA
T LE3NT 500, BHlNcFEET 2 FHZIEISAT
& (obliterative bronchiolitis; OB) TH 524, OB
W, RN 3 HEMEC S S HRET, RIifs 4l
BEOHERICTEL, ZOFED /352595,
SEPANT IS PRIEEFPR R RER S & U TR, JRITE
FZ ISR SV S~ D SR PEMR R & # S&AT
T AR TORMETEP R R L 5 57,

OB OFEAERFF & LT, BITE, b H RSN TS
Mx, Wb W% “response to injury theory” TH S, &
i, 16 50FEC X 2 BASGE LR 0L, Bl
#E Zhioxtd 2MPIRIGE UTHET 2T
AREADBHEMERZFESIER Y, £ OREBORITH
2ETHLOTHLY. O HE injuy BIZBET
BHETELTIE, 7omERIC b BRI T,
BY, ZOBE G, OB IIBMHIC 30 5B EE6K
IGEFEZ6NTWwE, —f, “response” DIBRIZHS
T2EEZHNT2HOOHICIL, platelet-derived
growth factor (PDGF), basic fibroblast growth factor
(bFGF), transforming growth factor (TGF-8) &
growth factor 3H 5D, ZHLik, 45 growth factor
7% OB % F&E L 7- B E T O [ L s i <k
FEERRIZ AL T B Er R, BiE 7 Nicss
T, PDGF %> bFGF ORFTHEGIZ & - T, OBIZHl
AL 72 BAZEM: ST DI ERE & 11 B JERRI e A 5L
HTLHOTH LY,

Z 35O growth factor X, £R2 Acifitie s EE &R
2 2 &% in vitro, in vivo THEZ S TW5, OB F4E
BB T IS O growth factor DREAR T/ 5 1%
FREFLTOLEEHNEINATREDEDOO DI
a7y —YNH5, Hertz 59 13, OB 2FEL 2L
FOEMDH 5 VIZEIRREAZR T PDGF OFEE
Gl b in situ hybridization T, # QTR FEAH]

Mizwrazy—YTholzb LTWw3d, £
Magnan &% i3, OB % F&E L7 BH I BT, flifd
<07 7—ns0 TGF-8 D4 ihS OB ZFEL
TuRLFCE~BRICAELTWwE ZE 2R
Twh, Lel, IhsEHENLRHMESSHH LI
b oY, THET, Y7o 77 —YOkRERHE
INEIH, OB OFEAERAMEIT 5 &2 D v TITHR
L7 EE R,

FIT, KRETIE, 2077 —YOREHOB
OFEIHNC DR W LR B 5 hEMIZDE, B
MIEERE TV ERWTRRT LA, R, 99 bR
RSB 7k vz, Thild 7 o /gt
FLFHEE b o T OB Il L - PAZEH ROE 2
EEKTHETNTHD, BHEOBDOEREF L EL
TRELVEREN T v a7y —YiRici,
HERENCHIZ OfifkO~ 7 a7 7 =Y RBEL, &iE
v ru? - VERTEORER LS T I LM
MmohTwd, LA FY =74 (GICI3) ZFEAL
fzied figT, SE7 77 MzBir B growth factor
@ mRNA DIEI % reverse transcriptase  polymerase
chain reaction (RT-PCR) &% HWWTH#HEL, GdCI13
BEHE 2 b o— VB THIEMRE Uz,

A&
I SEEREN

8~10 31 [i% o i {4 Brown Norway (BN) v b
(RTI™ 7% & U Lewis (LEW) Zw b (RT1) % 4E
ML, 79 FiE£TJlapan SLC, Inc. (Shizuoka,
Japan) & DEEAL, BACKZEINREZEFSERTTITA
ERPESR TR - SRR L., B0 i [HHER
FBTIMYEBCET oM CER6EIH 13
H—ED] ko7,

2. HERET TN

BNy b2 FFH—, LEWZw FE2L Py
&3 3% MHC T & O AGHYE T, BB
7otz iDL, w7077 —YOBRIEC
GdCl, Zlviz, FREROEL, S, BT LEW
Z v MZ GdCl;+6H,0 % 80 mg/kg FHRMKIS 42 &
LT, B 58T HEHOMENC BT 2 EDI MR
58%, ED2EGIEMRES 61% WY+ 2 2 LSRR s i t:
kS, AEERTIR, 80me/kg & 7 HE SRR
H¥aZreli, 2B, EDIESyrera7y—
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CHITINE, ED2 132 v b7 o7 7 — UHIKIRHT
RTH5,
3. SRERRY

FEEREL, vy Py bici L SEBRITS, B
#7THB L 14 HEZ 80 mg/kg D GACl, « 6H,0 7
MRS 21T o 12 GACL, #5855 L, ABAHIKD &4
EREGLary ba— RO 28 E LT, REBRTH
Wiz oy MEFERE BT T Bn»TiE, B
TOIRE SRR 21 HETIZIZER T 5 2 L08R
BRTWARZENSY, WOV ELy %, BiF
#71H, 14H, THBIU 2 HETHBES Y, &
BT T7FEFERLT, LT 2HET, 77
7 > OEMEITR, RIEERENTR, ko i
growth factor @ mRNA OFEFE DT LI, 7
H, B8 LU 17 HETORSIIMAPEZTHZh n=4
~6, 21 HEHOHEIIEFE n=7 TiT- 7,
4. FH—Ff

K+ —% v k% pentobarbital sodium, (50 mg/kg)
OEENE S & 0 EREEL, EMIBEEL 72, Ef
P b SRR S RIERTICE B IR M, AT EEE
LU, & o sing, SR Bh
b Le, SR eRCbOLVEEL, =%
BLTRES 77 b 2ELE,
5 Vi Exy MNEF

VIEI NIy FEFS—Fy N ERERICRE
L, BIEAGLCEE Uz, SR SERIC I THIE
EWERET o folh, BERHTOEFREEIZ 2 AELGR
FRENR SmmBEORMAMNA T, £F 10mm, &
ESmmEEOK TRy v ME—DFOEMLUL, =
L7 b2l 2L S XEEOE TR
row MZERFI—DTOMHALL, By v FAOS
i3, 4-0HLR TR,
6. K77 b OEMEERR S I RREM SRR

B MRS ROMR

Ty b EEHESEERLAEEOSET 777
DO—F TR M wie, DL 777 b
i, saw ) T2 HRBEEL R, 777 Fodb
TR EERETI L, RS T4 iz al
t, HE» S WEYT L hematoxylin-eosin it (133 X tF
elastica-Masson s 51T 7z, 72 7 b DRI
S I SABN O FE RS AP ORI L,
Boehler ' OMEWHL T, UTD ()~(3) DFFR
W2oWT, TN 0~ EfFc Ao 7k, Ra7

ki, 2 AOFFRE N ZNENT T4 ¥ FTfTwn, 21
7= LR WIREIZ DWW TR, Z0VE%E 2 Ok
DAFT LTz, (1) BgEREE  o=HlRfiz L,
1= 2HOMEE BT 5 H o2 M EE~OH
faidl, 2=l A& TOME B 2MEFRE
BRSSO, 3=5E ST 7 Mgtk
DU EAMOEE R UFEEDOMIEHE, =588
757 MEREAD U EAMNOSE LMEEE. )
S EROBE - 0=BERL, |1=2F0 25% UTO
i35, 2=2D 26~50%DHHE, 3=2H 0 51%~75%
DOEETE, 4=2F0 76% LLEORRE, (3) MMtk
M & 5277 7 PNRFEORIZE . 0=FA%ER L, 1=/
MEDHRID 25% LUT OFHZE, 2=ABEOHEAD 26
~50% DEfZE, 3=PIREDEFID S1~T75% DEAZE, 4=
NEEDERLD 76% LA - DFFZE,

7. SRRSO

727 VEEARb D~ s o7y Uk s U
T HHFE ORI & WA THERME ¢ 2 70 0
W, SRR T o e, BT, v YA
Z v b EDI, ED2, CD4, CD§ &/ 7 &+ — [gGHi
1k (Serotec ; Oxford, UK) 27z, HADFREE
W, FEERORER S EDL: 2004%, ED2: 1001%,
CD4: 100 fZ, CD8: 200 f£¥ L 7-. negative control &
LT, =7 2R IgG (Serotec; Oxford, UK) % Fvs, #
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