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3. BALF REMEERT (A8 — 8 LA, 0=4~7, pg/ml)

U RRA, SURTE,2,4,8, 12, 24 BHRACKE R PE & RiTT L, RE IR R %, AT % Luminex > A7 A CHIBE L7z,

#p<0.05, **p<0.01 vs > U B 5 Hi{H.

L7z (2A). ™A Faxv7al il RIEM
figE L0 ERT, 4RBENOHERENEZRD,
LI — 7 &R Lo (K2B). — FH#kFmICI,
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WWENTRBERICE—7 %KL, AEREML24
Wk E Chife L7z,
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Han, £9, 1HZORMNICER L, BENE
SNMUE T T 5 7 —7T (¥3), IL-1a, IL-6, IL-
17, TNF-a5 O RIEWEY A A, ThlkY A b
HAvE LTIL-12, ThR2H A bAoA & LTIL-
4, IL-5, EK T & LTG-CSF, S HIZrENA
> & LTMCP-1, RANTES 23 R o —@ g mo /<
B—ERLT.
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— 2, FR R e RERRR 2R L7CDIRIL-9CTh » 7.
5129 & 912, BALF A IL-9 R 34 541
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LU E ST, SAKL 24,8, 12, 20B%RICRE mia kA T L,

#<0.05, **p<0.01 vs 3 Y 7 55 Hiff.
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5. BALF HIL-9 B (n=4~7, pg/ml)

U HAERT, SR 24,8, 12, 24 BB ICRE MlakiE A
U, W& TMaeisili 2 B %, IL-9RE % Luminex & A7 L
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(AR HOSHLERICBWCH LMD 7R b— AEEETH L. TR = 2AETH
T A RER L LT TR T R VE ISR HEIE O A A IeIRIE & 22 D ATREE DN B D . TR RNA T2 A
WTHEOE AR HET 5 FENEAICHOOND L2102 oTETEHEY, —EITERKK
BB S TWAELDEH 5. SET R b= AFATRTF OO & DBax 89 & L7/ZsiRNA &2 AV
T AT A=A v il st 2 sl R a2 et L.

[(HiE] = v R T LA~ A v BREERS %, MTRICERT 2BaxDREAELE LT
TUA~A S H%day 0& L Cday -3 ,day 0, day 312 Bax siRNA &% &5 L, day3, day7
O FREEC BV C TUNEL 2L & 2 17V, day 14\ ffifH A% O HE Ye el D CHfillg A o BAE T % 2
TERAC R L 7.

(8] T L~ v B 5% COBax BEITTTHE L T 7. Bax siRNAF 5T & o THfi
RIS T

[$535] AEBR L 0 BaxEAYSIRNA L L » T LA~ A ¥ Vil €7 A i £ A1 5 aTREME
R ST,

Bax-targeted siRNAs attenuate

bleomycin-induced pneumopathy in mice.

Takashige Maeyama', Jyutaro Fukumoto', Tomonobu Kawaguchi', Chika Harada',

Saiko Ogata', Naoki Hamada!, Kazuyoshi Kuwano®, Yoichi Nakanishi'

'Research Institute for Disease of the Chest, Graduate School of Medical Science, Kyushu University

Respiratory Medicine, Department of Internal Medicine, Jikei University School of Medicine

Epithelial cell injury has been thought to be important in the pathogenesis of pulmonary fibrosis. Bax
is a proapoptotic protein, which expression is upregulated in alveolar epithelial cells of pulmonary fibrosis.
The purpose of this study is to determine whether Bax—targeted siRNA reduces epithelial cell apoptosis and
attenuates bleomycin—induced pneumopathy in mice. C57BL/6 mice received intratracheally bleomycin
hydrochloride solution at day 0. negative or Bax siRNA solution were administered intranasally at 3 days
before, day 0, and 3 days after bleomycin instillation. At 7 and 14 days after bleomycin instillation, the
number of TUNEL positive cells in the lung was decreased, and the histological degree of fibrosis was
attenuated in mice injected with Bax siRNA compared to those injected with negative siRNA. Those results

suggest that Bax may be a therapeutic target in lung epithelial injury and fibrosis.

— 241 -



2009 4 E U E AR RIS T B HETE

EUBHIZ

RIS - BRHEIL OBERITIZAT 5 ORI L~ T
BoSDM LRGBS EMEC BT D
fifi LR EEOMFE & L CFas°TNFA &% Y
H 2 B2t > death-receptor & 7L &35 H D,
HHNIREA L AS/PMEERA LA B Vo To
NS 7NN T 56008526 TSI, 2).

Bax X Bcl-2 7 7 2V —{ZET B4 T &E23kD D4y
TC, BEITMBEICHEEL TSP, Fas, DNA
BE, MEEKA VAR ENLOT R b — v AFET
TP MIMEGE LT, 2 har Y 7oSERICE
L, 2EEZEETH(—EOT ¥ ANV EEKT
LHEEZLENTVWD). 5L I bary NI ToOME
BACEOBBRENELL, F b7 o L&
1, caspase ZHULE L7 T R b — 2 AETIRFR
IEMEAE L, DNAEW Ak Eh, &M
RE—=T 22D, 2 hary RYTENSBRVT R
F—=3 A TP MGERE OO TWD A, FEE
BHES b FYUTIET R b= R 7 b miEls
O EEEZH - TRBY, BaxlZ7 R h— A%
TICEb A BEERRFOVEHTHS. Baxid, ¥
FEMER B AEAE (IPF) B IS~ A -7 LA~
A ¥ (BLM) fififigiZ¢ o ffifa ERAEIZ B W TED

Noromalized to B-actin

Bax OD

I

FHEPTEL TN D 2 ERRESNTND3,4). £
Z T 7 A -BLM g€ 7 v & Fivy iR E - i
TRHEIRFRIZ B 2 Bax DIEE A BE LT,

MR ETE

C57BL/6] ¥ 7 AT BLM Z R KB 5 L CHfifiHe
fbe7 b L. BLMES H % day0o & L C, day
1,3,57, 10, 14 IRk A M L, 2ffizkty
T A XL THE X7 %4, western blot (2 C Bax
DIRBAmF L. B EHEE L TER L Bax
R siRNA (SIGMA-ALDRICH) % day -3, 0, 3(Zf%
Bfeh U, XBRBEIZ T siPerfect Negative Control
(SIGMA-ALDRICH) Zff ] L7z, day 14 ZffitH#% %
MWL CREEREEZFM L7, F/oday 3, 710/
HHA T TUNEL BRI Ot 21T o 7.

®wOR

BLM ffil& % 7 IVIC BT B iR Bax D3
Jifi#EE @ Bax & A 12 BLM $&5-% day3, 5,7, 14 C
TN HRBICTLEL TEY, days % B — 27 12 dayl0
T—HAKT, £0Othdayld CHETLHET S @0 %27
L7z ().

BLM 3U/body
% : p<0.05 vs control

Ctrl 1

*
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I "

3 5 7 10
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days after BLM instillation
R 7vA~A 2 o5 RSP P EHE Bax D5
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(2. gk TUNEL BRI %19 5 Bax TR siRNA D2 R

REEEE L URESH TUNEL BB ICE T
% Bax EEfY siRNA DR

Bax 21 siRNA $% 5B ClLI itk T o7 48 B
(I L C U= (2). BLM# 5.1 Day3, 712350
% Jiti A% B TUNEL B MR S0 3380 L Tz a3,
Bax HE Y siRNA % 5.8 C X TUNEL B5 1 Hifa %8 n
AT IE STz (113).

z =B

Bax{3I ha v FUT2Ah LETHR - AL
FAOHFLEHRHSTHDEZX O, BaxDT R
b= AFBEFICE ST 5. IPF AR MRS~
o A il T L O ififa LRI Tl Bax EE T
ERBE SN TRBY, Mila ERERT R b— A
DRTUVREEICH D Z L ARIR SN 3,4). &6
HEIIC B D Bax OB 5 b ST 5. Kang
SIETGF-betal h T AV xz =y 7 <7 ATEHENWT
TIMP1 3¢ 3 FLE° MMPO [ T 283538 S, Fififitie
ENELDZ &, ZORTBaxE/ v 7TV N D
EnThbimEnD Z LR LIZS). LlERD
FREEO R O TRHLEFRIC BV TS Bax 0 E
BRI XE2 Lo TNAHIZ ENRBEINS. SHO
F2B2 TIIBLM % 5% O Jfi Ak Bax FEBLTKAEH]
(day5) \ZTLifE L, — HAKT#, S B1T (day14)
\CHEETLEE L TR Y, MR - BiME(b~D Bax B 5
AR &N 7o, BaxiZHsiRNA O FRIRVERGIZ L -

TUNEL positive cells

Bax HEAYSIRNAIZ L B 7 v d~ o o o MilEde~ o 257 Mo Bt

P<0.05  BLM+Neg siRNA
M BLM+Bax siRNA
25
20 P =0.071
15
10
1
I
5 I
0 day 3 day 7

®3. BaxiZ@YsiRNAIC L B~ 7 A—T LA~ ¥ il ol
H IR A 10088 FCBIE, —HBIKIC 20 THL L7z 105
WBWUHRERES AT L. 77 71387 V—"7(10=9)
OFEE LR A R T

CHifEE DIEHE T & % TUNEL Bt AR S T il &
iz, 4#%1%, BaxiZHsiRNA ORRHEL ~ D2,
E SN TOSIRNA DR/ v 7 F D %)
ROFHEIR, siRNARE & RIEPUS DR E %2
PG L, I, IRENREE LTSS Ol
KR OWTHRFT L TS TETH S,

SE
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FAVEEOEMAR ST 5 2 SIFEELRHETH Y, FHNEARZHEETLILOTH S,
SHERESAIATFZE Y, T OMMEAEERT S 9 XA TE LR HPFFEEE CTH Y, FRSRHEETRICE
W b 2R AR D STV D,

£ | F T OMENL S ERESHIIAT 2o BV T, MR IE R T - RAE K - MIRE S - ififlasE
e ERREIFHRSEICEB IR TV, 2L, VAZHOFEETH S MilaEBIC BT 5l
HESIE O FE - MENTIE, IRRHESRE - MRNELE 72 &3O PR B AERE B & 1 5 BRR TR B O 5E
CBWCHLERISATEY, BEA TR Y AW MRS XMk a skl FfET 5
CCI0- ¥ —7 7/ # FEACZEBRMOHBENEOE#HE SN TS, LNLRRL, &
EOBGEFHE~ 7 A% O MIARREEOMEIC LY, TOAERICIT HFEEMLREEN
SME IR TEY, IAEIC I 5 AR S MR O FE R X O AERE OMRH 2
HEg L+ 50300, L0 E2ANBBLA»LRHEEZ L TRVMENRILERH DL EEZ LI
5.

FiEE COWEIZBWT, FxidffgiaREEo—o & Lo b b EHIER AR Mg
AT R & o TSR R Al 2 B L, FoOBMIafER 2 ®E Uiz, 46, iifEikeess
HINE O FR LR 38 OB o it B SRS AT BR AR C & 2 T AU AR E R MiE & oo 22 a9 B
W W TCRNT L, aSER 2 Bl & L - iR E s B i A RENC DWW TEB LA MA DT
ZZICHRETD.

Analysis of the spatial relationship
between label-retaining cells and type 2 alveolar cells:
a possible participation of label-retaining cells
in lung progenitor cell-niche formation

Tetsu Nishiwaki, Kouji Matsushima
Department of Molecular Preventive Medicine, School of Medicine, University of Tokyo

The study of organ—specific mechanisms for tissue homeostasis and regeneration contributes to the
resolution of refractory diseases with unknown pathogenesis and serves an academic basis of regenerative
medicine. The tissue stem cell-research has been considered to be essential to understand the nature of tissue
maintenance and repair, and major achievements have been desired in the field of pulmonary regenerative
medicine.

There have been several candidates for lung tissue stem cells corresponding to their locations such
as trachea, bronchi, bronchioles and alveoli. To date, bronchio—alveolar stem cells (BASCs) localized at
bronchioalveolar duct junction and expressing both CC10 and surfactant protein C have drawn the attention of
pulmonologists because of their possible function to repopulate the gas—exchanging alveoli in the pathologies
with severe pulmonary dysfunction such as lung fibrosis and pulmonary emphysema. However, because the
recent lineage-tracing study questioned the essential contribution of BASCs to alveolar homeostasis and
regeneration, a zero~based review will be required to elucidate the mechanism for alveolar regeneration.

In our previous report, we demonstrated that pulmonary label-retaining cells, which were detected by
long term BrdU~-chasing method, possessed several stem cell-like characteristics. Here we report the feature
of histological distribution of label-retaining cells and their spatial relationship with type 2 alveolar cells,
known progenitor in alveoli, and discuss their possible role in alveolar homeostasis.
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RENDB LI -TETWES.
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(7T AZBW ) MK SR & BRI FET

=

HCCI0 - H—T7 7 7 Z v NEHCZEBMEO M
¥ (bronchio-alveolar stem cells ; BASCs) 28 % D54
EENTHDY, LM LERNS, BRTOBEERFHE
~ U A% O REHBRR O IZ L Y, BASCs
DERIZB T HEEMNERPERA S TE D2,
IR REIRZ 51T 2 MAR A A Y MR O R E R L O
TR AR OMIAZ B &3 250, L&A
R BE N DML Lo TV M ENR DI LER S
LEEZLND.

AEEE TOREICBWT, FTxxsh b
Bromodeoxyuridine (BrdU) % # 5 &=~ 2D5k
RIZ 3 W T BrdU & 8 L T 5 A e (R AR B
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AR FF R SEAT IR0 1980 4R L 0 BRI T H
WHONTWHFETHY Y, BRI - HLE -
i 7 & 22 o7 % RE o - AiTBRARAG BE O [
e UTERMENTHED, IR CIEsh )
P I AR 3 2 R X 5 R IREE o M i ih &
NTHEHT, Fx K L7 BrdU FERHE (BrdU
retaining cells; BRCs) 238772 7248 - BibEHIaRE OB
THOLFRENRH DT, SFE, BBt EH
7. (K1)
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BAKIZ B 1T HBrdU (B3 GRiGHRe

D A cH T ZBrdUD SRR &1
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High Mid Low

Hogan BM Development 2006

1 v o AR MIaATE O, BKIZ IV T BrdU O BNREFEA & WA R ERE I B Wy
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BN

YT I B MIRmEEDE & L TORTIE R BRBEICEBWTH BB &S 2 R
FrEZOND. V=777 2 MR LEEOOEAS IR 27y —2 & TR
FREECREEINDN, ZOEEEOBHEICE Y FIERZ SN AREO—DICHilEBEN
b, MAEQETY—7 7 7 22 PBMNICER T 2FAREETH L, 20 TACHK
EHECHila~ 7 1 7 7 — YOS LBIC EE AR s n 7y — Y a o = — KA O+
S ERIC L Alila~ s e 7y =YY —T7 7 7 20 MUBBEERFRERE TH DL LEL LT
B, TIRIICHAT AEFRMERIOE RIEICBE L, ZOREEFEAHE ST 5.
CDA0 EPURIRRANIC IR LA L 7T VDI T AR, v FICHBERER 2RI oL
LCRAEINT. ABIZE T, CD40E T R~ U ACHIE Ul e s MM B B 5E & f# i L,
F OFFEMEF I A OIS E AE & TR e bR oY —T y 7 20 FEATTETSH S
T HEH BN LT, CDA0-CDIS4RITERGEICEE THHIEN 0 T, ARREICEHE
Ipth—T 7 7 B2 NOEAERGL, MOREFREE LR L TS W ReEr s 5.

The role of CD40 for the pathogenesis of diffuse lung diseases as one

of key molecules of surfactant-associated protein homeostasis

Yoshinori Hasegawa

Department of Respiratory Medicine, Nagoya University Graduate School of Medicine, Japan

Although Pneumocystis infection might be one of the causes of secondary pulmonary alveolar
proteinosis (PAP), the mechanism of its pathogenesis is uncertain. We analyzed a mouse model of secondary
PAP resulting from Pneumocystis infection using mice deficient in CD40 (CD40KO), and evaluated the
mechanism of the pathogenesis of secondary PAP from the viewpoint of surfactant-associated protein (SP)
homeostasis. After long—term exposure to ovalbumin, CD40KO mice showed Pneumocystis infection and
accumulation of surfactants in the alveoli (ApCD40KO). The amounts of SP production were up—regulated in
ApCD40KO mice compared with wild—type mice treated using the same procedure. On the other hand, AMs
from ApCD40KO mice did not show either phagocytic dysfunction or down-regulation of PU.1 expression.
Furthermore, the stimulation of CD40-CD40 ligand (CD154) pathway regulated the production of SPs in
H441 cells or primary alveolar epithelial cells. These results suggested that surfactant accumulation was due
to the overproduction in our model of secondary PAP. The CD40-CD154 interaction plays an important role

in the regulation of surfactant-associated protein production and the homeostasis of the lung.
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Vasohibin-1, a negative feedback regulator of angiogenesis,
is expressed by myofibroblasts in idiopathic pulmonary fibrosis to

modulate fibrogenesis

Tokiwa Tamai'?, Nao Hirota', Naoko Shibata', Hiromitsu Ohta',

Shu Hisata!, Toshihiro Nukiwa', Yasufumi Sato®, and Masahito Ebina’

\Department of Respiratory Medicine, Tohoku University Graduate School of Medicine,
1-1 Seiryo-machi, Aoba-ku, Sendai, 980-8574, Japan,
Department of Vasucular Biology, Institute of Development, Aging and Cancer, Tohoku University,
4-1 Seiryo-machi, Aoba-ku, Sendai, 980-8573, Japan.

Vasohibin—1 (VASH-1) is identified as an angiogenesis inhibitor expressed by vascular endothelial
cells for negative feedback regulation. We examined whether VASH-1 might be involved in pulmonary
fibrogenesis because we previously reported a significant decrease of alveolar capillaries in fibrotic lesions
in the lungs of patients with idiopathic pulmonary fibrosis (IPF) (Ebina M, et al., AIRCCM 2004). The
immunohistochemical examination of lung biopsy samples taken from IPF patients showed that alpha
smooth muscle actin (¢SMA)-positive myofibroblasts expressed VASH-1 in fibrotic lesions. The expression
VASH-1 protein was elevated in human fetal lung myofibroblasts in culture. Interestingly, this differentiation
to myofibroblast was abrogated by the knockdown of VASH-1 expression with small interference RNA. A
comprehensive analysis using DNA microarray approach further revealed that the knockdown of VASH-1
expression leaded to the up-regulation of TGF-81, SMAD3 and aSMA genes. These results showed for
the first time the expression of VASH-1 in myofibroblasts and further suggested its additional function to

modulate fibrogenesis.
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