2006 FEE U AR BB 3 % AT

{FC&IC

ISFEENSHET (diopathic  Pulmonary  Fibrosis ;
IPF) OREFERLEEE U TR iuig £ 00
Ha N TwaY, AEHESFEHEE I a-smooth muscle
actin («SMA) %I L, HEMHIESE D3 ETHie
EPEHINE & O FERIRHE R R D, BRREriciE, &
FREEAT 4 == — T A b4 > - RERT%
SIL, BIESERIRD & T 2SN EE OE %2
HEXE B Y, IPFRRERICECE2 L#EEsTY
52,

—77, IPF B TIdAARNERLET R DOHIHIE T %
5 CTBRALTE M E BRGSO /N T o X ELE e
INTW3BY, Selenoprotein (SEP) it/ v 254
VEERET A EOEATH Y, AENBRIETK
PR B TEEREE 2R LTCw»w59, SEPD—D
ThseVv./7as AP (SEPP) i3E DS %
Fb, 2H0vv /v X574 VEEERFL, ffio SEP
L0 biRWHIERRLRE R D, AW T, IPF EBEM
SO PMRESEME S & O IPF & 4RI A
% Hv> T SEPP O F B % 4T, IPFIRREA O
SEPP OS24 TH S mz Lz,
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1) IPF B o OESERFHESERigRaL
fafeegR Tl X DB o iz 260 IPF B
FHR D & WIRERMESFHENE (LF1 KU LF2) RIS L
7o, REEEMI O BB DIRTIC RS LT FHRic#E U T
To729, Mz MtIea 27 r—EAEL
RPMI1640 B2#tir-CorE U7z, 10%4FRE VR IIE 2 & 4
RPMI 554112 T, 37°C, 5%CO, FCHHAMEZEL, ¥
TAYTINIY N ETHRESEIOBMN U7z, Sl
I OIE & U b N IERITIER S ia t sk
DR FMNARE (TIG7), AR EE R e LT
A549 ffifE & Fv 7z,

2) IPF BE[HER
IPF &% S G100 Myfess Tl 7z o NEIR TF

D RE R R R R AR R R
2 A AR EERT e A Y EERFT
* UV AR B A AN WisE

O NIz BREATRER & Fvs7e, IPF ORI, FER -
% RHEAR R 2 #3 A L, ATS-ERS st c# T
T0729, %7z, SR & U CHiEFiHl 3 BloIEEss
DIEE & B 2f#E Ao, 2B, K5RiE
BENERNAKFHMEZES TORREZY, BHOH
BER2E T,

xE

1) EEERRICEITS mRNA T2

IPF 3 & & 837 U 7 FIRE B AR SR (LFL
BELUVLF) CBT2HBRLEBERORBE) 7 vy
A A PCRIBIZ L DERET L7z, i & LT, & MIBRIRIE
AR HEZEMI I (TIGT) % F V>, SEPP & aSMA O
mRNA R L, HaL7:,

2) EBEMERICHITSZML/70y MNEIZLDE
=)

av7nx>h TIGT, LF1 B X U LF2 #ifg & » A
FurlAEE S 23R U7, ERERELZ T 7Y P74 —
FHEREDEREL, TNTNOREOEHIEE & 121
LT, 22AN AT NV ) — V&R Ty
NVEREEF N 7 4 (SDS) HITHA(EL, 10% DR Y
TIZUNTERTFNVERWIZSDS R T 7Y VT S
FPANVESIKEN THBEL 72, Z0%, BEREERY
Ik =) Fryvul R7 4 vy —EEL, A4
/Ty MENETTo 7. —REifk & U TH SEPP
ik (BD bioscience, Frankline Lakes, NJ, USA), #i
aSMA $i#& (Dako Cytomation, Glostrup, Denmark)
Rz, KRB E LT horseradish peroxidase 1255,
DY FPL~ 7 A ZKEAR (Bio Rad Lab., Hercules, CA
USA) 2w/, ZFAKOTET, TIGTHIM &
AS49 iz TGF-4 (5 ng/ml) THIBLL 7zfED SEPP
%50 aSMA BHFEBOZ(L bR L7z,

3) FiHEEORBEEB LERE

OCT a2 >8> ¥ @B L7 B, & F
X 10 um DYIFZEELL T2, AF A I V22T 3043
70w ¥ > 7% PBS C 3 EFE, & o IHNEE~V
¥y —¥EREE L, FE PBS T3 MG
%, —RIUk &I 4£C —A > F 2_— b, PBS T
3 [EEE T, RV & D ICERT 04 v Fa
~— h L7z, PBS T 3 [E[¥EE U722, 3, 3-diaminoben-
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zidine tetrahydrochloride (Nichirei, Tokyo, Japan)
BFOLI, BRI, NI PEV YT YR
BEiToT.

4) IRETEEAT

mRNA DEEB L UA L/ 7oy MEFTIE3E
DFEERE T 2 T E = R TR LTz, TEIE Stu-
dent’s ¢ test Z vy, P<005 2FEE L7z, TXTOD
SHEIREHENTY 7 b (SPSS) Tu /T ARFHWT
1T-7=.

1) IPF BEiGHFMIRICE T2 ICSEPP LU
aSMA %35

Y7 A 5 PCRIZ L % SEPPmMRNA FEIROMES
T TIGT & LB UBH & 2 FIRWE A HD 5 h,
LF1 T 105, LF2 T 2f&5TH o7z, F7z, 7L
Ay v7uy MEZXBPEAREERTY, LFIT
2.8 %, LF2 T 6 %D SEPP B HFIHIEHNTD &
niz. —7, IPF B HROEMSEM LFL, L2
BT 2 aSMA © mRNA FHIZ TIGT L L, Zh
FN35MG, 45 BITERRL Twiz, 7, BEHEVA
NS LF1, LF2 Tl TIGT7 IZHig L, Zh%
N8 fE, 10 FORBUTEIFELD s/,

2) IPF &2EfC$17 % SEEP 5L U aSMA DOF
i)

IPF B OB bR E T, mukkigEbz
T SEIRN TEENE I SEPP Y EHAlE 2 3R .
SEPP BRI EHEER O R R 5, ARMESHIEAR
OHIfITH > 7z, Fiz, ISR T, FloENEZ
EHiTH 9 5 &5 B R o n, miiRk Al
DBEE kR R, WP R R 1 I L EGiE
CHERIS e, IEEER I —EROME H Iz
Y RO B DA TH oIz,

aSMA BRIz X 2 Sl Tl SEPP & [RIER
12, BROEHE LR R T EENCEE I oSMA B
P iEmia 2 SR, TRIAA TR & i DR
Wk T H o 72, %72 SEPP r [EE, ffifaiesE
TH 35 & 512 aSMA BT D 5h, AR
Geeid 1 B L R iife & HERl S e,

EERMIREE I B 5L/ FuF A > P (SEPP) OESE

3) TIGT & & U AS49 #fR D TGF- B RIELIZ & %
SEPP & £ U aSMA &

TIGT #fE T X REEMAF 1« SEPP 253538 & 1, 36
B TE — 27 2R LTz, aSMA & R0 TREERE
PR FTERAERD o, TR EEZR D AS49
iz AwBE D, [FERICHRREMKEEIC SEPP &
aSMA DEEFHOEMRMPTD 517z,

i

..I

Z =

AWFETIE, SEPP 2 IPF jRREwC IS 9 S a]Retk %
%z fr OWET 21T, @ IPF BEHE QRIS
HIFA Tl SEPP 0 mRNA 72 & N2 B HE HIR O
BEHENDHZ E, @ FFIZ aSMA O mRNA 726
PR EEERRLE®R L TB D Sk o
FxEo 2k, @ IPF BENCIEHEEORHES M
< 11 TFHa b Rl © SEEP & oSMA O FIRSHETH
T35k, @ EEMBHEFMHETIG N 5 NI
AS49 g = TGF-5 THIEK 9 % & SEPP & aSMA
MENEEINE L, REEHLMIILT.

IPF BEFCIEEBIEA PV A LERIELA N VD
TR TW3Y, ZOEA N ADTTEL T
v % IPF BB R O SRMEEZEMNG T SEPP O A3
B LTz, %72, IPF i iyt Tl
bR B OER s &, BEA bV
ABERZT0 T 1Al b E T SEEP FEHA R
stz ThoOkEE» S, IPF iiCizPENE - 44
MR A b v R xt3 B BhfElgEEO—Ef & L C SEPP
FEIRETR U TV B AJREEAS R S Tz,

SN O BETE I IPF OB F AR DO —D
LENTWAY, EHEZEIEE TGE-p & £ ORI
P A S b A REEERIEIC L DRI 52T AR
RSG5, —HRENCIE, ERREERR IR
LEMRE L SEEIIE O hRER eBE LB E T B
Wl L sk s, ZORBMEO—D L LT oSMA OF
B 52, KiFEClE, IPF BEM bSO
T «SMA @ mRNA 75 & N EEFEBAHEIR L T
fo. E7o, SIS EEEEORR T SEPP BEIER
fao—E oSMA b FIEL TB Y, HEPOBRER
B Z L s, SEPP FEMIALIIARES Mg Mo
I & 72 sz,

IPF fifilc & 1) 2 diEEriifaix TGF-g Rl £ D
TEHEEEAIRA s 5 M T B EEZ 5N TW»BD, F5E
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2006 FEREE U & AMRTE B B3 % FEAToE

T¥, t MERIEERESRE (TIG7) % TGF- T
Fd 5 Z & T, SEPP FIHFHE L [ aSMA DF
WhFBE I NIz, £/, UAE R OERE S IPF
DIFEARFA B O—oTH 5. I bR
TGFR W & 2 B A B2 T 5 L iGN
FEERT 5 2 L6, IPF BT 2 s
MRS L Bk 2 A gEE b R S LT v
289 KRR BT b, T B _ERSRAD AS49 #Hl
% TGF-B TR+ % Z & T SEPP %% & UNZ «SMA
DOFEBIFEINS Z L BHERS LT,
PLED#ER D &, SEPP IIHHESEMINE 2 & Oie TT#Y
AR O IR A O T R R & I L,
IPF ORREICEE IS % LT\ 5 Ll a /e,
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BRI RAMERE D Fibroblastic foci 12 BT 5 BEFRIBOMER

(B8] EFibHeE (PF) Ol B 3B TFHIAOEELS & LI EDOX h=
X AOENCEETH S L Bbis, khTh fibroblastic foci 3FFHELOR D IER LI THD , &
DRANC BT % B TFHREERIFICERTH 5.

Uetge & F55k)]  IPF EFID VATS #fhds & BFEUIR 2B L, HistoGene & TH, Laser capture
microdisection 12 T fibroblastic foci DERLD & 2R EEL L 72, PicoPure RNA isolation kit
B HWT RNA 24538 7-DH, RiboAmp RNA amplification kit 12 & - T RNA 2H#8EL 7z, &5
IZ AmpoLabeling-LPR kit T7 XY > 27 LT, GEArmay Q ¥V —X TGFB BMP signaling pathway
gene array & Extracellular matrix and adhesion molecles gene array % FV> T Z 4L 4UfY 100 EEHD
gene DFFAEHITE L7z, f#HTI SuperArray analysis suite £ TITo 72, IEFERA L MEMERR B
JAEETFRE Y b u—vE L, 2B EE R 2 EUTORRER L @ F it Uz,

[§R] IPF/UIPS fERID fibroblastic foci 1281 2BMETFHIY Y — VTV TNOEHTY B
F#ECTH>7-. TGFS BMP signaling pathway 52 Tl BMP6, BMPreceptor 2, CDKNIA, CDKN2B,
EVI, Integring7, LEFTY 1, SMAD7, SMAD9, MYC, RUNX1, TDGF], TGFB3, TGFR1, TGFR2 T
2 fED FOFEERBEINAS R &7, Follistatin, SMAD2, SERPINEL, TIMP1 Ti3 1/2 PLEDEA DR S
7>. Extracellular matrix 2 Tl Contactin 1, Cathepsin G, ICAM-1, Integrina2b, MMP-7, MMP-12,
MMP- 16, Plasminogen activator, E-selectin, L-selectin, P-selectin, osteopontin, Thrombospondin 2 &
¥EfINE Caveolin 1, CD44, Cystatin C, Catenin, Cathepsin L, Fibronectin I, Integrine 1, 3, g1, 5,
Lamining1, MMP-1, MMP-2 DJFA %87z,

Uassm] ZEOR S NIBETOREIERE URIET 5 2 L12 & o TERHELD X & = X L% F3
L7204,

Analysis of gene expression profiles in fibroblastic foci
from patients with IPF

Yoshiki Ishii

Department of Pulmonary Medicine and Clinical Immunology,
Dokkyo Medical University School of Medicine

RATIONALE: To know the gene expression profiles in the fibrotic lung tissue is important for the
development of new drugs. Fibroblastic foci are most active area of lung fibrosis and predictors of lung
function and mortality in IPF. OBIECTIVES: To find the key genes in the pathogenesis of lung
fibrosis, we compared the gene expression profiles in fibroblastic foci from patients with IPF and those
in cultured normal lung fibroblasts. The cells in the fibroblastic foci were captured using laser capture
microdissection. Total RNA was extracted and amplified. mRNA expression was determined using
selective microarray systems (GEArray Q series) for human TGF gBMP signaling pathway and human
extracellular matrix and adhesion molecules (EMAM). RESULTS: The gene expression pattern in
fibroblastic foci of 5 IPF patients was almost similar. The genes that showed increased expression more
than 2 times in comparison with normal lung fibroblasts were BMP6, BMP receptor 2, CDKNIA,
CDKN2B, EVII, Integring 7, LEFTY1, SMAD7, SMAD9, MYC, RUNXI, TDGF1, TGFz3, TGFR1
and TGFR2 in TGFS BMP signaling pathway system, and Contactin 1, Cathepsin G, ICAM-1,
Integring2b, MMP-7, MMP-12, MMP-16, Plasminogen activator, E-selectin, L-selectin, P-selectin,
Osteopontin and Thrombospondin 2 in EMAM system. On the other hand, decreased expression less
than 1/2 was seen in Follistatin, SMAD2, Serpinel and TIMP1 in TGFS BMP signaling pathway system,
and Caveolin 1, CD44, Cystatin C, Catenin, Cathepsin L, Fibronectin 1, Integrinall, 3, g1, 85,
Lamining1, MMP-1 and MMP-2 in EMAM system. CONCLUSION : Altered gene expression in
fibroblastic foci likely plays an important role in pathogenesis of lung fibrosis in the patients with IPF.
We would like to confirm the role of these genes. These approaches may be helpful to develop new drug
for IPF.
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2006 LU E ANEIBIR BB T 4 BRI

iECdIC

FEFRIERHERE (IPF) 13, 5 4E4ERDS 30% O P
TRIZEBRTH 528, BRI TZ OIBERIIHELIE N
TR, {5 hOFREIC & - TR L
Chifi S E AL ¥ WEBITTER S 5. R
&, FREFEOBEIESIEIOEE LT b 5 T
W3 EEZ 6D, SR L, TGF-8 2 £
DOWEFERT-DME £ E 2 55 H%, HHEKT-HHIK
FOMAFRIZ DLW TIE MBI THRL, £
ZTEY, IPF O B0 2B EFHROELE
M5 oRAREEDRECEEZ 5155
{LESEEEF ORI EREFER Uiz, IEH i
B AFHEBBEEF LERCHER 2EEFIC DOV TE
TR, ZOBEERHERICB T 2B EHHT 22 -
i, TR BERORBCEN 2 bDEEZ O
3, BRHEALIERERR D 2T b fibroblastic foct 13 ERHE(L
DEBIEFZIEDTH Y, DB BT 2EETF
BT TH 2 EBbh b,

XZREFE
IPF fEFID VATS #fhn o BfEI T 21 L, His-

toGene (Arcturus) (2 CH4H, Laser capture microdisec-
tion % (Arcturus LM200) Z T fibroblastic foci 3
43D & BEINENCFEEL L 72, PicoPure RNA isolation
kit (Arcturus) # W CRNAZ SR L 72 O b,
RiboAmp RNA amplification kit (Takara) 12 & o> T
RNA %#HE L 72, & 512 AmpoLabeling-LPR kit T
SR 7 LT, GEArray Q ¥V —X TGF3 BMP
signaling pathway gene array & Extracellular matrix
and adhesion molecles (EMAM) gene array * FH\>T
FNENH 100 D gene ODFEIAEE LT, BT
1% SuperArray analysis suite | CfT- 72, Human fetal
lung fibroblasts (HFL-1) & Nomal human lung
fibroblasts (NHLF) @ 2FEHEOIEE KA & N EHES
i B 2 BEFHREE I - L, 250
L EF 2 BUTOFRREZR U IGERTF 2 Lz,

BRERIRE PR « 7V F—AE
Vg AMERRBICRE T 2 THENISRIE M E

IPF/UIPS SE#D fibroblastic foci 12381} 5 E8{sFH
BNY =30 nOEFT L IZIEEETH -T2,
TGFpB BMP signaling pathway 5% T i& BMP6,
BMPreceptor 2, CDKNIA, CDKN2B, EVII, Inte-
gring7, LEFTY1, SMAD7, SMAD9, MYC, RUNXI,
TDGF1, TGFB3, TGFR1, TGFR2 T 2 LI EDOFI
Bim» R & h, Follistatiny, SMAD2, SERPINEI,
TIMP1 TiX 1/2 LEDBABR 57z, EMAM AT
I% Contactin 1, Cathepsin G, ICAM-1, Integrina?2b,
MMP-7, MMP-12, MMP-16, Plasminogen activator,
E-selectin, L-selectin, P-selectin, osteopontin, Throm-
bospondin 2 D¥EANE Caveolin 1, CD44, Cystatin C,
Catenin, Cathepsin L, Fibronectin 1, Integringll, a3,
A1, 85, Laminingl, MMP-1, MMP-2 OJf4 %258 ®
7z.

% =

IhE CHRiEtIficB O 2B8EFO T a7 74 Y
> IR 587 RNA 2w TiThh T
Wizle®, MHlREESBRETE R EW I EERY
Hole, ZHHLTY —7 v b & % SR
BB C, a7y A4 ) 7 %2752 idL %)
AN R R T & 2 AREMEDYE ., SE(ChT i B
W3, fibroblastic foci 2L DR ® IEFZE ST
HY, ZTOEMEEFEPTFRE BT L vwbh
%, ZOREFNCBIT % RNA % laser capture microdis-
section &% FV TEERL THEAT L 72, %72, 2D XS
BRFHETIIHERTE 2 RNAE LD R W ORETT
LIBEETFHRED S DICRES N TL & 5439, RNA
DR ETTS L & b1, BEOERERE - Iz 8E- it
T LW BT ST BE 7% selective 7 microarray & U 5
& T, FREDHIEAT O A Tk { £ OZEEDHIH
AT CEEEG T IOV T HITalfeThH - 7z,

EENEIERC B 2 BB EBERELET 2R
L7z B FOERE CREE DWW TRSEBORE &
25, ZOEIBRTTET—EDRBRIESNE Z L
oo HERRIREVWERDLNLS., SH, &
b L BIS 3 2 RO > TGF-g family OB

TR extracellular matrix BEREEEFEAC O WL

THERR > TN U725, TGF-g superfamily 17 &
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4% bone morphogenic protein (BMP) & % D3ZFER
B L UHIERT BT 5 E 5 TR EORMELIR
BEWBES T R LTE L SN2, BMPIZDWT
B R RBIC B WL T OESESMRET S LTV 5703,
e BT OBSIRIZEAEREINTE ST, iz
DRENHFTE S,

S, AT TR S WEHRE b L IRRICERS D
KREVWEEZOLNLAHTEEEL, TVI <A
X B AJESHEEE T 2WT, <7 ADMRR
HALBCBW T O ARG FORBPIRD 65N
DEWFHER L1295 2, FHUSKT BHUER 2 ORERE
FHEES 5 L3 2 &5 3EH % W THIRIRIR & faT
Lizw, 20k 3L T ~ @ IPF ORI T
BLYEELRREZLTCOISTFEEET LI LN
FHBBEORFEAN L BT TnEln,

X ®
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fili ERz#E Epithelial-mesenchymal transition (EMT) &
7R b= TR JT AT &
Z DMHEAER IS W™ TOME

EUCERRS WO A IUHE EWRE EH E
HOID R =B OARE g g

Fifi DAFHEALRFRIC BT E IO 7R b — ¥ AR EL S L Twa L E 2 5T 3,
F /- LD EMT b il DR LERE e R B E 2 B3 2 L ORT, IE SN Tw 5, EFE,
BT REHERE  (Idiopathic pulmonary fibrosis : IPF) OUIRIRERRIC B W T, S bofb s s h 5
fibroblastic foci WHiHEL T FEHIEO 7 R —3 AR EMT B & 6N EWIHEL H 2,
AWFFEIX, Fi LRSS TGF-8 ORI FIC 7 R b —Y 2 & EMT 2ERRCE I TEEOX 1 =X A%
BHOMCT 2 EBREREMNEL TV, 22T, 712 CH_ERMK (LA-4 #ifT) »% TGF-41
WKWE>TEMT 238 a3 2L 2RL, BEMT DY 7 FLVEHDOV LD TH B S-catenin &
SIRNA T/ v 2757352 ECEMTBIEIENS Z 25T LT, KRz, LA-4 i 7R
b= ZHE (TGF-41) & EMT R (AF v a AR V) 2ERFICINZ - 5E&0OME OMAEER
WZDOWTHINTz, £ OFER, TGF-B1 i3 LA-4 A U CEITIE 7 R b — Y R EEE L,
THRM =Y ZHBTTIE7 R = 202G U THINCER T 5 2 &, &7z, A TOARY 8
EMT (36t U CHIGIRNC R4 2 2 & RBHS I LTz,

Analysis of the relationship between the factors that induce
pulmonary epithelial cells to underge EMT or apoptosis

Jutaro Fukukumoto, Tomonobu Kawaguchi, Mizuho Yamada, Naoki Hamada,
Takashige Maeyama, Kazuyoshi Kuwano, and Yoichi Nakanishi

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

Apoptosis of pulmonary epithelial cells is closely related to the pathophysiology of the fibrosing
process of the lung. Epithelial-mesenchymaltransiton (EMT) has also been recently reported to be
involved in it. Furthermore, other studys revealed that cells undergoing apoptosis or EMT are most seen
at the site adjacent to the fibroblastic foci of the resected lung tissue sample from IPF which are widely
accepted to be the initial site of fibrosing process. The ultimate object of this study is to clarify the
hidden mechanism by which alveolar epithelial cells undergo apoptosis and EMT at the same time under
the exogenous stimulus of TGF-3. Here we show in the first experiment that TGF-41 induced LA~
4 cells, alveolar epithelial cell line, to undergo EMT and that small interfereing RNAs targeting 8-
catenin, an essential signal transducer of EMT pathway, attenuated TGF-81 induced EMT. In the
second experiment, we treated LA-4 cells with both of staurosporine and TGF-£1, which are inducers
of apoptosis and EMT respectively for LA-4 cells, and analized the interacting influence between them.
The second experiment showed that TGF-31 with staurosporine, but not TGF-£1 alone, significantly
increased the apoptotic rate of LA-4 cells and that staurosporine had an inhibitory effect on TGF~41
induced EMT.
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[ _E 4R Epithelial-mesenchymal transition (EMT) & 7 i b — & X ICB# % RUTTHRT & 2 OHESERIZ 2 T O#E

I ®IC

fifi DAFHE LB I B T R gD 7 K b —3
AFEBRELBES L TwB EEZ 5N TWVL A,
O IO B TR S L& EE
Bt EEZO0NTWLLERE®ROY A P A ¥
TGF-p 2SR s U Cidiiadt~ t U v 7 A
DPEL 2381 HE S 299 — T, i kMR
LCR7RN—YRAEFETED, L) X5, ##
HILEEL T RN =Y ADFEBELE VWS ZODEL 3
ER%ET2 2o bBEfTonb,

bR -[EEEfRHR (epithelial-mesenchymal transition :
EMT), ¥ 7&bb EEROMENHEEROMIE~Z
THHRIE, b b LIRAEROREEN, BOEH-
ERICERE LR L Lo, TGE-808Z20D Y
7 F MR FOR R REI R T Lo T
Wiehs, B, oL b EMT P55 L w5
L RTRE T BIREHH & N0, ZORELORRE
OHFLIYA A A > TH D TGF-gI2 Lo Tk
Bz EMT 35BS b 2 & biisahizo,

PLED Z &b 5o LIz BT, M bR
TGF-g 12 & BHEICIE U CRIZ 7R b —3 22k
D, B EMT 22T 2w Zo0e B3 Kk
ETBEND, ODEDDRGMNI-THNSG, EE, B
Fok i 4% #ERE (Idiopathic pulmonary fibrosis: IPF)
OYIRATHER B T, S EOER & S5 fibrob-
lastic foci 12 [z U 72 i B R MAE I DNA 23tk L
7o 7 R b= ZHENEZ Ao Ln D R
% fibroblastic foci 2L T EER~—h — & [EEE
Bv—A—WBrPEaIns EMT 28I L20H
3 rEZSNLHMIENEE L AS5NBY L) &
HHZEeEMD Y, ME(LOREBIT R &
EMT OWERFHZ I Eb->Twa Z L B¥fAbh s,
In vitro I T RO BB 7 « 7a 7 F %
Ta7 VoA MYy ADDH B &
EMT 258 &, INoDRu g7 R -
AWZWED Z ERRLUIHRE Y, i LR
TGF- 1zx3 2 KItoSHifa Bz 3~ 2 SR bR
HEIXNTWDL I EMBIBNbNs, FlfiEiZEx
2 SEFIRIZ st U C TGF-81 2E &S 7 R b —v

FUNAKRER G AT T R R B et
* Uk AMERTER B B B AR BTSEl I

AL EMT BNEFFICEE SRS Z E2RLRE D H
2w ZORTIMEREEE G2/M FFHIE 28 FE
W7 E M= AH, GI/SKIEFHSE 2L EMT M
Z ol EIRNTW B, RO _ERGHIEIZ 3> TR
ffa & BRI A & > ¢ TGF-g Rl @ xd
TARIGHEL S L3S, BEE DY, MEiEs

A%, cell cycle BARZ L [ED 72 Uz LMl 23, %
D2 OO & - ¢, TGF-gHl#EIzxt
LT7RPM—YRE EMT b0 )@ By 2K EER
ZTELTCHRBTREE TR,

BREZD &S eERERE 20z 2T, BT TGF-
BlLICL->TEMT 25FHE T 5 Z L 2SI L7z
FEHED LS A v LA-4 il LT, EMT 5
HHFTHS TGF-81 7R —Y AFERFTH
B2y uARY EEEICERS 5 ER 25 A4
7z, w5 Db TGF-£1 BT LA-4fifidic EMT &
FHETEZHOD, TRV RAERFEELVNST,
SMOBIOT R b — ¥ AR EMZ % Z £ T LA-4
AR EMT & 7K b — ¥ X 2RAEICHEE TS i,
SERR O IPF O Ot b IR E VIR % in
Vitro W THIRTE 30 TR W EELT P S5TH
%, BEEEOERICB W TIE EMT OEER v 7
NVEHDOO EDTH S S-catenin & siRNAT /v 7
gy p L Tk EMEO TGF-41 35 %
EMT 23 28#4 T> T\ 5, EMT O 7 Fv
CERK BT 22 R EHOHA % siIRNA 1T X
D w2 d BT ETin vitro TO TGF-41 55
kD BEMT L 78 b—3 R 2 HHICHIET & i,
IPF OJREEZR X DEEL S HITTE, TDI LHNREE
DOFEFRICERE T2 EEZ TP OTHS.

KERMELE L URE

REEEEE Uik AMERRL Ve VT A
AbE Tz LA-4 iz vz (ATCC L DEEA).

EE 1 TGF-BlIC X>THE I W5 EMT 8 8-
catenin R siRNA 2 X DI s s 5 0%, M
JaOREEER, FEARMED~—2 —TbH % Cytoker-
atin 19 ¥ BERMEO~—5 —ThH 5 a-SMA IZHF
TETxARY r7ay MTTRET L7z, siIRNA 35K
HEOHOERAY, BAWCRAF A=y 7 VRY — L8
HEEA L. EROFIREEHICHAT 5 £, day0
AR DR & R Al siRNA 28 A (Non-
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2006 FFEE O F A MR I BE 3 2 FRETTIE

1 B-catenin 4Zf( siRNA #8512 & 5 TGF-81 85 EMT DI

targeted siRNA [ 10 nM, S-catenin siRNA X 3, 10, 30
nM O=E¥EDER). day 212 TGF-g1 2Nz 7z55H
WAL, day 5 i@z IR L, HildoPREEEE, &
SO~ —2 —T#H % Cytokeratin 19 (CK19) &fH
EIHMEDO~—5—TH % a-smooth muscle actin
(@-SMA) T2V Ay v 7ay M &E{To7:,

EEE 2 LA-4 M2 & AL L 22 Wilifg, TGE-
Bl DAER S A, AFvaxRY »OAHEH
X B#E, TGF-B1 L A ¥ v ARV > O &2E
A& ¥ 2H0E0 4 B30, BERIAEE 18 IR
Zu—H4 F AP Y=ETHT R =¥ AllaOE
&% i, REERpRATR 3 HE2 I HERG &2 B LT REER
&, FERY N —ThH% a-SMAIZHT 2V = X5
¥7uay b Efroi.

wOR
5|

RE

EE LA-4filizHEBcinwEEE2 L Twa (1
DL, TGF-p1 202 72Miid Tl eSS HERR
WERLTWS (M1oEEddr FEREA). 6-
catenin #ZHY siRNA 2 & A L7z H & T TGF-81 % 1E
F & 7 I T IR O S SRR~ O T REZA Lo ]
ETw3 (X1 OTE., #HZERE 10 nM, 30 nM @
BETEECAOND,

)

T AYr7ay b
B-catenin ¥ siRNA 2 EH A U7z b & T TGF-41
PYE S E-MIT (2 OE» 5 3-5ZHDY) Tix

%,
% .
‘@ B—-catenin siRNA

(-) % 3nM 10nM 30nM

B-catenin

a-SMA
Cytokeratin-19
B—tubulin

2 p-catenin R sIRNA #5012 & 5 TGF-51 857 EMT DilIF]

TGF-81 O & 2R & -4l (K2 0—FLEDF)
% Non-targeted siRNA 2EH A L 7: 5 & T TGF-41
PER S E4I0E (K2 E£0 6 Z&B D)) 12T
MERAMEO~— —Tdh % a-SMA OFEBEBET
LTBY, i, LRRMEO~—4—TH2E CKI9
DOFEBMS R LT3,

R 2
TEREEIEE

il & AU U 2 Wil Tl B GE W 2 L
Tw3 (E30EL). TGF-p1 D& ZINZ ML T
IREFEERRICZ b L, MR OMRREECS ) % 7R 3 e
Baenle JE3DEL)., AF7aARY DOHZ
ZI-HIRE TR <, RO LA
Tz, FTEFHIERENCFE U 73BN 0%
Aol 3DET). TGF-p1 L AF 7o AR
Y 2RIz A TIRERIIEE, SR VWD O F
TERETH Y, HHROHIIIES 2R S{EA»ED 511
Jo. F 7RI R L 79BN B 2 AR e (K
3DET).
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5 et

3 RA¥vaXRY VB, TGF-g1 B, MHESHLEL LSS OMBOMEZE(L & HIFEZE (day 3)

control

RN NI

GO Y B R 1) S R R B L

STS 5nM

[N RRAIN]

TGF-B1 Sng/ml

ol

DO L R ) B N R T B R R

STS+TGF-B1

ol

el

N Hdl . Annexin-V
y el Pl

T T T T

L

4 TGF-g1 #8325 vu AR ) CFHEEOM LMD 7 R b — > A KIFT#E (16hn)

7ua—%4 b AMY—

il B AL L 722 WHIRE TiE & A & OMIIZIE Annex-
in VI, PIRMOAMIETH > (B4 DA L),
TGF-81 D& ZMZ Tl B W T b REIRRIZIE E A
EDOHIFEIE Annexin V[, PIEMEOAMETSH -
72 (404, A5 va xR »OiEMNZ

% Annexin O 7 R P —v Al r %< Wt
(M4 DET). TGF-B1 A I uARY Y&z
IR TIX Annexin [BHED T b — > RMRELS, A ¥
TAARY YEAREORE LD b EAD s
(X 4 DETF).

e 7 R - AR BE BT LI S 5 T
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2006 SR O AR BB 3 2 FIERTIE

(&5 2EL L, AHAEL 2B TR TR
b — ¥ AHEOEE R LT HTH Y, TGF-L1 BIHE
SETR7R NV AEFEEI NI EBSho T,
ZFaARY % oM, 50M, 10 nM & JEEE 5252
THZTW L L7 R b —¥ AR DS & 2B R
HZEEINL Too e, BB TIE7 R — v A5HE
ERAZRERWTGEF-Bl THBENBAF 7T ARY
WZEB7 R =Y AFETTET R M=y 2L
THIIIECER L7z,

YU AKX 7Oy b

VxAYr7ay bORmE (&6) o, AFY
o ARV Y OEREOHEEIC» b 5T TGF-41 O
578 a-SMA QFBLEREHEL Tofe, 727 LAS
YRRV EBRES AT S &b Ll
FHIL T 5 a-SMA OFEH L~ VHEIITET L
Tz,

5 TGF-Bl A Y 71 ARY »EEEMEON EEMEDO 7 R h—
YR RIETEE (16 hr)

o~-SMA

B-tubulin

6 AF A RY P TGF-bl SHEMED MO EMT i
Rz T#4E (day 3)

TERDEEDH

Jif bz HERE (LA-4 HBHT) 1238\ e

1. B-catenin #Z ] siRNA # 5.1 & © TGF-81 3
ik EMT BHIfIsh 5.

2. TGF-pl M52 X ) EMT 3HE s 5.
TR -V AEFEEINZ D,

3. AFwaAKY i 1 oM 55 10 nM OEEFHIC
BOTEBEKFHC T R =Y ARFHET S,

4. AZTTARY Y IaM OT K b—v ZAH T
TiE TGF-B1 X7 R b=y AFEEAE RS
Zds, 5nM, 10nM D7 K b — ¥ AR T T
7R b=y 2 U fER %,

5. TGF-B1I12& D EMT OFHETH 5 a-SMA D
FHFEHRTZ, RFT0AR) YR EABT R
b —¥ AFIBT TlE a-SMA OFIRBFEIT T
5.

b

-.l

%z =

EER 1, EER2 OFER X D TGF-p1 13 F i
W EMT 25583 2 Z LR ahie, EB2X D E
2, TGF-BL IZHETIX 7 R b — v AFEER 2R E
BHubDOO, TR =Y ZAFPTTRE TR —¥ AW
XU CHINIRC/ER 3 2 RIgEE SR S iz, ER2 O
BRIDZAYYOAR) VIZE BT R — 2HI
TTIF EMT 23] & L 2 AJREES R S iz,
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Endothelial-mesenchymal transition %4} L 7=

M5 P B BRI RRAHE R D T BT

T O T

FRFEMENTHRAERE 13, fibroblastic foci OIREEFRYRHE ZH 3 5. HHELIRZAIC B 1T 2 AHERILIAE
BUETY 7, Mk b Y v 7 AOEREREE, % L CIE R & OB & TERRREE
HS LEZ 6N TV B SEFE, B LRE TR R 2 R TSR o, E8fsk epith-
elial-mesenchymal transition (EMT) %41 U 7z L SZHIRE HSR O SHESERAE A E B & 47z, A PR
BEHSHINAY 2 AN 2 55 3 2 B RET T 5 7o 1, B P R HIIERE M1 12 81T 5 &R Ras B
L U TGF-8 ORI % flow cytometry 3 L UF RT-PCR 12 CFHlli L 7z. TGF-8 #5151 A] Ras EAH
FORRIZIME Nl ~ — 7 — DB RS IR0 6 nic—7, MERME~ — b — O 1- 235
DR BTz, WEME Ras HAMREMRIL, TGF-8 OBRE & > THRH~—h —DZMbIFFRHE L 72,
SEIOFFRE, EMT LR, &N Endothelial-MT %7 U CIfRHESIAL O —58 % 5%
ERAL [ E X N

Possible existence of endothelial-derived lung fibroblasts
through endothelial-mesenchymal transition

Naozumi Hashimoto, Kazuyoshi Imaizumi, and Yoshinori Hasegawa

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

The pathological hallmark lesions in idiopathic pulmonary fibrosis (IPF) are the fibroblastic foci,
in which fibroblasts are thought to be involved as key mediators of matrix deposition. Accumulating
evidences indicate that some of the heterogeneous fibroblasts in fibrosis may be derived from bone marrow
and in part from epithelial cells through epithelial-mesenchymal transition (EMT). Although compre-
hensive knowledge of the fibroblast origin should lead to new therapeutic strategy for IPF, it has not fully
been established. To evaluate whether endothelial cells can give rise to fibroblast phenotype, the effects
of activated Ras and TGF-4 on the endothelial cell line M1 were evaluated by flow cytometry and RT-
PCR. Combined treatment with activated Ras and TGF-£4 caused a significant decrease in expression
of endothelial-specific markers, while inducing de novo expression of mesenchymal-specific markers.
The altered expression of these markers in M1 cells with activated Ras persisted after withdrawal of TGF-
B. These findings indicate that endothelial cells may give rise to some population of the lung fibroblast

population through an endothelial-mesenchymal transition process comparable to that seen in EMT.
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Endothelial-mesenchymal transition % 4 U 7z [1% P4 57 BRSRITHEAESRINGE oD FTHENE

FC®IC

AR DRFHERE X, 1BMERY - BTieiy 0 SOREIC FEV O RRAE
LEMIRT ORETE & ML= b U v 2 A D EFEE R R
L, e r bl 6T FERARDOKRRE L U THELRN
BRI N TWS, L LAT oA FESDIRERE
DORENRIIRD 50T, TR RS L 20
LR B ORES OEANER L k> T 5,

ESSRHEE D U & D Th 2 R ERE SR 3 F
Bh7n VRER R DSHESL & LT\ 78 WERAME ORIk ZR B B
Thsd, ZORBOFHRIVLATR L LT, FLWEHE
RO RN O ffEROEL b /- 56 7
MBS~ Y v 7 A O LIEEE &R TR LR
TR TH % fibroblast foci 25T S5, FRHEER
faixfE coFERMEs~ MY v 7 AEEMRE
ENTWEY, < ORFBBWTEREEZRLT
W5,

D& T, sHEIRESR L U CERERSRRE
Tl OFEAEIRE S, FiPEERRE LT
B eI OTFESIRE SN, Ths DR
B s iOM/NEE LIz B W T £ X Rl
HESHINE Iz oMb - TRERRIT 2 afREtEo R S T v
5, D& EHEFHEOREAFE T 5 2 L3
SRHETE D s REREAH ~ D BRAE & FARHERE ~ DR/ 72
BBEHREOHFICH L TRKBERBIZEDEEZ SN
%, SR, &N IR kil
EHELEL M) ERET L.

A&

A& P R AR M1 38 & ONEMER Ras B A £k M1
{HRE (SR) 12549 5 TGF-8 O%E % flow cytometry
B L O RT-PCRIZTHFHMi L 7z, & 512, {EHEY Ras &
ABESR X —R= v AWK THEEL, GHfL:
SR %7522 L flow cytometry 8 & U' RT-PCR T
FH@ L7z,

1. MERNEBIEANDEEEL Ras & TCF-BNE
Z

a) MW RRHANERIRA A O ZE

M N IR~ DIEMES Ras DEA 721k TGF-4
O 5L, MENKHIRERN~ —4—T5d% CD3,
CD34, Tie2, ¥ X 1f CD144 OFIREHE I s ¥
Jo. WEMERI Ras (—) MEANEMBEMIIZ BT 5
TGF-g O & W R R~ —2 —DFE RIS,
TGF-8 OERFIC LD Z ORI L~V IE TCF-g#5
ATV ~OVIZERE U7z, — 7, 1M Ras (+) MEWNEK
#HAE SR 13 TGF-8 D & - THINENEERFERN
v — A — OFEIEIT S o Wi DR L (Figure
1.

b) FEERMNR R OFHE
MIZERME R R AR O— D> TH 5 Fibronectin
OFBEFEZRETL7e. HHEE Ras DFA L7213

Endothelial-MT

8'0 KIDO 1‘20 140

Counts
6‘0

MA. TGEB(+)
M. TGER(-) off
M1. TGFp(+) off
SR. TGFp(-)
SR. TGFB(+)
SR. TGFp(-) off

SERNRNE

T ERFE A BRI Ras AR
* O AMEIERECB S 5 PN PISEE
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2006 SEE U & AR RICEET % RERgE

B m1TGF)

50 = 1 M1TGFp)
El srrarp
w40 * SRTGFB(+)
123
g |
g 30 l
2 *
T 20 ! l
S *
16 —

Fibronectin

100 -

(%) -

80 ™ Esriars
60

40 -

Collagen Type | (Col 1)

Figure 2

TGF-gHEEODWTRIEBWTH a v bu—VEE Lt
W LUEEZ FEPED s, EER Ras (+) #
fa~D TGF- O EHIZ B 1T % Fibronectin DFEE,
FEIB WL THEMRESTED Sz, 612, MER
HfESEAFERA D—D>TH 5 collagen type 1 (Coll)
DOFEBFEEREI LI & 25, HHER Ras DEAD A
T, Coll DFEHFHEIIFRD SR ho Tz, TGF-

BRI VT Z OFRFEIRD stz E6IE
1 B Ras (+) SR~ O TGF-4 Rl # 13 ¥ 14 2 Ras
(—) M1~ TGF-£ Rl & il U T = OFHFHE
ZiiE L 7e (Figure 2),

2. X—FvRICEELZEMR Ras (+) SR
FHRTARD ex vivo FIaL

&wWFﬁTT@EﬁgR%cHSR@%E%@

ORI 572012, X— K~ v A T HE
L, FEEIZEE L7z SR % ex vivo I CTRISZ L7z, 7L
7o HABERR (ex vivo SR) DINE N EHIEE R < —
B —DFE LV RVAE, BT L 72 90% DL O i fE »
Isotype control FGEE & [F] v~V £ THIFIIHIDFE O
Sz, —F, ex vivo SR® Col 1 DOFF L~k
TGF-3 SRz BT b IEMER Ras (+) SR O
25 BOFFH L~V IR L, TGF-g #5112 & D &M
Ras (+) SR O 7 EOFREERITED & 117z,

’%% nnﬁﬁ

BRFAIC BT, COPD REEMEfFAZIZ U &
B U E ANMERER BT B ARG R 72 R T k1 ST
SNBWLEST, [EERBREDIEYEER Y, Eay
%% QOL < EHMHFHAEOWEIZ E EZ 5> TV B DM
BRTH 5. MERSHEESEIZ W T, et

fE, AT 04 FIBEEIIMERE MBI BT 55EY
7TV 7, T UCHEERSEI A2 EICDE TS
U AMERTREEBICHE T 2 LT R 3 2 5%
IR I AN THE 5T, T OREEEIZEN N
Twd, AR, V% AWIRECHET 2 15
(LR O & 2 TR OEIREE L v» 5 8l
B SEFERNITTT VO, B (LA A = X AR fifEr
~OVTIRIA L, R U g AR B ORI B
TR & LU TNz & 15 2 iR 2 8 &
HU, o CEERGHEEDBEADICHA®H 2 2 &
WD A TR S,
FRHELIRZIC B 1T B fibroblasts 13, FHNOBER
MfEESk & SN T &, % ORFEIIB W TEHHE
HEERLTWAEZERHSNTWE, 20X BER
DIehT, FHEEHROREO O LD E LT, 2002 4
1= 7 AFRRHERE & 7 2 BV CEBEE RIS HESE
MO EENRE S Wi, Z O|ELEE, BRiHR
MR OFEE /T 2RMEPER SN TEY,
2007 11, FRFEIERRHERE T OB RE R SRATHHESHH
MORE % REs 28 b L Ihiz?, 2006 4, Cre-
loxP system % A\ > 7z Bl b SZ A A Sle 5 LY LacZ
FH~ v A %W, Mifa kA2 epithelial-
mesenchymal transition (EMT) O@E % N L THHE
ORI S 2 U TR S T 5 AR
B RE T BN ST, Tex 13, BEEEMRE &
B U RERFCH 2 MENEMIEELEE 32
BRI O EE R AT L7 (BREMIIE b 21k D
EHSEOMBETH 5). EMT ORI, 1E1EE Ras
& TGF-pg OELMAFHVPEETH 2 & \» ) s
BHRENTWBY, Thbb, TGF-8 7% ¥ DEERT
BILTORBE T, EMT T 53 EZEL I
Fahiel <, ZORBOWERE & bic, TTORER
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Endothelial~mesenchymal transition %> U 72 [ P57 BRSE IR HEEFIIRE O TTHEME

IZER A (scattering), —7, HERETF, FHiZ TGF-8 O
i & YEMER Ras 2/ L 72 Raf/MAPK B DHA
EHOD £ TR, ZOWERLIEHERIE NS Z &%
SNTW5, SEOHEIZEVT S, BEKTF TGF-
BEIROFBIZ B W TIMENKBFRN~—A—DFH
I s 38, ZORBMOREICLD 2 OFHER Y
~OVSFIBEETO VA OVIZ[EIE L7z (scattering), — 77,
YEMEE Ras (+) MEPEHIREIE TGF-8 ORI X
D M R~ — & — 13T 5 28, B OkkE
12 & o T FEMENIFF L 72 (Endothelial-mesen-
chymal transition ; Endothelial-MT), VEMER] Ras OF
fEIC b 53 TGF-g ORIBUC & D FZER MR
BRFRRBOFFIEFHEE S NIz, FRIZ collagen type 1
OFFLT TGF-p ORI & D REMCHEE I, I
N BT HIRE & ARSI O KRB 2 XA S 5 D h
BThseEZON, ZOBRFE, EENEHETI
BWCHFEHESN, SHEOEE, EMT LEE,
[ PN EZHIREAS Endothelial-MT % 1 L CHHESFREY
O—ERERERT 2 IREER LI, 351, HER
Ras & TGF-8 O ¥ 7 F VAEEAERDS LMl E & O
M N IO RS~ OME2FHE LB S &
VI AR, BRI EF R O (LRZEN TO
SACFE LIRS 2 FTCOVEERHA TS L EZ
Y (W

o

& N BRIk = AV T, TEMEE Ras & TGE-5 @
7 F VHIESERI & 5 8 P ERE» © KA

fa~DEIRAHE LG U7z, IS Ras &£ TGF-8
ORIBNC £ D, IMEANERRRE~ — & — O FERITANH
ah, MERMRERENZRIAA O Fibronedin 3 & O
Collagen type | DFIRFFEIIRE NIz, Tho OHIA
1%, Endothelial-MT Di8F2 %/ L 72 1% PIBZ B 3RfR
WSO FEDORESEERET 20D TH S,
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SEPEIRES EEEEEE (ARDS) DRI ER AT

|l & F R T Wl NFERT
il FF AlE IES

[HR9 X HE:] ARDS bi, BT D 2 BIRERHEEOEL SN TORWEKRKRERTH 5., ARDS
@F BT O E AMEIIEE (DAD) Th D, DAD ORI, RETFETGK, BEMEEmiE (MF) ©
FsuadiiiiliiiaNe @iﬁééatﬁ%ﬁ{t EENTW5B, EERZHT ARDS OEIRI L 2 stHEc L 5 &, #
@ 1/3 R DAD Tld e <, i, ik Y Tthotlc bt anTns, 22T, BTD250
frﬁ%‘? 2iTo7z, 1) B2 W) DAD T5H 2 22 % BRIRFFE SV ICHE L7z, 2) BEKATIC ARDS
E RN A fﬁﬁfﬂ 1961C, REDORHZED REEERET LT, R EEE] ) iRz
DAD FEFICI, BEERYYEIC L 2 5/560F, ARDS 212 ZIEs A EREER (MODS) 7R T
. 4/5%1T, Bm%ﬁfmﬁv\, i ¢ MF 884513 1/5 BITo &30 sz, EEEE CEEEER T
oi MODS 1% 2/11 flo 23 &, Mkl 4/11 4, HfifuigEo MF #54 :i 10/ 11 T B iz,
AIP I“ FTix, MODS i 0/2 #l, mm#eld 0/2 %1, fififagEd MF 884213 2/2 Bl CEEE I BE s Uiz,
REGEIZ & 5 DAD 1%, TEREZED—IMETH D, EMEE(LEERESNL, AIP HELlOfKET
35% LR END, 2) FRZE ARDS @ 17/19 ik DAD 20O s DTH YD, | FIIHEE, 14
YA M AT AL NVATETH - Tz, Bz, 15/19 Tl ARDS F&EED ST DOEARE & DAD Ok
HIB—E L Tz, R0 DAD FDO b D3 ARDS DX TH 5 2 LISz,

Clinico—pathological analysis of acute respiratory distress
syndrome (ARDS)

Yuh Fukuda, Dedong Kang, Masuki Yamamoto, Mikiko Ono,
Tomoko Nakayama, and Masamichi Ishizaki

Department of Analytic Human Pathology, Nippon Medical School, Tokyo, Japan

[PURPOSE, CASES and METHODS] ARDS is a severe disease and the pathophysiology and
the therapy of ARDS are not completely established. Pathology of ARDS is known to be diffuse
alveolar damage (DAD) and DAD shows hyaline membrane formation and festinate myofibroblast
(MF) proliferation and fibrosis in intraalveolar spaces. There is a recent report one third of clinically
diagnosed ARDS were pathologically not DAD, but pneumonia, hemorrhage and the others. 1In this
context, we have done two studies; 1) 22 autopsy cases of pathologically diagnosed DAD were
clinicopathologically analyzed. 2) 19 autopsy cases of clinically diagnosed ARDS were pathologically
analyzed. In two studies, Elastica Masson stains and immunohistochemistry for type I and IV collagen,
alpha smooth muscle actin and Mib-1 (cell proliferation marker) were used and observed the place of
MF proliferation and estimated the stage of DAD. [RESULTS and DISCUSSION] 1) The cases with
pathologically diagnosed DAD due to severe infection (5 cases) showed clinically multiple organ
dysfunction syndrome (MODS) in addition to ARDS in all patients, 4/5 patients showed thrombi, and
only 1/5 patient showed mural MF proliferation. DAD due to tumor with chemotherapy showed
MODS in only 2/11 patients, 4/11 showed thrombi, 10/11 showed mural MF proliferation. Acute
interstitial pneumonia (AIP) patients did not show MODS in 2/2 patients, no thrombi and 2/2 showed
marked mural MF proliferation. All of proliferative stage of DAD showed also intraalveolar MF
proliferation. These results showed that the pathophysiological mechanism of DAD due to severe
infection seems to be one of the systemic circulatory disturbances, and that of DAD due to tumor with
chemotherapy seems to be interstitial pneumonia-like lesion similar to AIP. The strategy of treatment
of DAD have to be modified depend on the pathophysiology of DAD. 2) 17 of 19 cases of clinically
diagnosed ARDS were pathologically DAD. One of 19 cases was lung edema and the other was
cytomegalovirus pneumonia. The interval of ARDS and the stage of DAD were concordant in 15/17
cases. It is confirmed that DAD itself mainly causes ARDS.
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# 1 Pathologically diagnosed DAD 22 cases

Clinical Events Pathological Findings

Age|Sex| History Primaly Disease Symptom| HM | Intralum MF | Mural MF{ Mural MF/1 Co| Thrombi
82 | F 2d Myoc. Infarct, Pneumonia| MODS | 7% - + ES +
69| F 9d Sepsis MODS | = =+ - - +
75| M 11d Sepsis MODS | TT| —~= - - +
341 F 3w, 10d Bronchopneumonia Mops | t H - +
76 | F 9d Bacterial Endocarditris | MODS |+ + - ~

n|F 11d Hepatoma, LG mops | t + i + -
63| F 2d Hepatoma, LC ARDS | T+ - + + -
61 | F |2m, 34d, 3d Lung Ca ARDS | T+ - + - -
81| M 15d Malig lymphoma MODS | = + - - +
40| M 7d Lung Ca ARDS | Tt ++ + * +
73| F 5d Hepatoma ARDS |t =+ + + -
69 | M 22d Lung Ca ARDS | T =+ + + -
56 1 M 11d Malig lymphoma ARDS | T + + + -
71| F| 12d,5d ATL ARDS [T ++ + -
59 | F 3w Lung Ca (Iressa) ARDS | * + + + +
69 | M 1w Malig Mesothelioma ARDS | = + + + +
70 | M| 36d,1d Micro PN, IP ARDS | = - - - -
55| F | 6w, 8d PSS, IP MODS | + i - - -
74| M 4w Rheumatoid A, IP ARDS | = =+ - - +
741 M 10d Dermatomyositis, IP | ARDS | T+ + + ++ +
21| M| 4w, 20d AIP, Idiopathic ARDS | T + + + =
66 | M 17d AIP, Idiopathic ARDS | * =t = +H+ -

A B A B
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MER sz,
%2 Clinically diagnosed ARDS 19 cases
Clinical Events Pathology
Age | Sex Primary disease Acute lung lesion |PaO,/FiO,|Clinical history Stage of DAD
86 | M | Ulcerative colitis, sepsis ARDS (MODS) 136.2 9d 2w
90 | F sepsis bronchopneumonia 75.9 4d 3d
55 | M Diabetes, sepsis ARDS (MODS) 173.2 23d 2w
68 | M |Infect. endocarditis, sepsis ARDS (MODS) 186 7d No DAD, lung edema
85 | M Malignant lymphoma ARDS 69.1 19d 3d, 2w
62 | F Lung cancer Drug-induced IP 48.2 21d 3w
68 | M MDS/AML bronchopneumonia 181.4 17d 3d
77| F MDS bronchopneumonia 93.8 5d 10d
79| F Malignant lymphoma Tumor infiltration 170.7 5d 3d
55 | M AML Aspergillosis 50.8 28d No DAD,CMV pneumonia
68 | M Malignant lymphoma ARDS 34.9 19d 3d
46 | M AML Aspergillosis 77.1 3d 3d
64 | M IPF Acute exacerbation 42.1 3d 1w
73| F IPF Acute exacerbation 83.9 44d 2w+dw
71| M RA, IP (Araba?) bronchopneumonia 113.8 15d 2-3w
81| F RA, IP (MTx) Drug-induced IP 30.8 23d 1w+2w
69 | F Dermatomyositis, IP Acute exacerbation 95.4 20d 3d+ 2w+ 4w
87| M Microscopic PN, IP Carinii pneumonia 113.4 24d 2wt 3w+ 4w
74 | F | Liver cirrhasis,hemorrhage | bronchopneumonia 57.1 2d 3d+ 2w
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