avp8 A T 7 ) & - THML SN 5 TGF-p Dlifi Ll
TTF—VX&UL&ﬂ%kﬁﬁ%M%WmEWW BlF5
FEMEORGET

RE O® due o= B &R EE &
chily BsEC Bgx FH! 2B fE Stephen L Nishimura?

SHHEREY A N A A > TH % Transforming growth factor (TGF)-g idlfiDFe4k, AUGHEHE, LR
EOWRICEE 2 RE 2R L5, TGF-8 BIiDkx 2l CcEL SN, -MEICHEER
BAEL T3, ERNCTEEETH Y, ZOERFERICIIEL DA H =X Lz & B 1EHLISIAE
DAT YT THD, A7) L EHCBEENCHEECEELEFECHY, KL IZLAT
avB8 4 > 7 7'V Y OSSR B 2 RKIR & TGF-g OiEM LE BV H Uiz, TGF-g Off#E
{LIRE DHEITIC KIZTHEDO—D I EEMIET R b — > At 2{EfBBE S 6D, TR M-V A
RO —DDIERETH D, 12 RREEI & 5 Mt DO E % RARRIC I3 5 72 O D4 FRRY 2l
HIFERR A A = X AD—DTH 5, FERHEE IS B\ T L I OBR 2 7 R b — ¥ A3 EE | S I
ENTVEDD, F727 R b=V A% U7z BN ZD#%IC5| &6 SHELoERICED L S
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The role of integrin av38 mediated TGF- activation in apoptosis of lung
epithelial cells and in pathologic epithelial-mesenchymal interactions

Jun Araya', Hideya Kitamura!, Syunsuke Minagawa!, Takanori Numata!, Katsutoshi Nakayama’,
Yoshitsugu Nomoto!, Kazuyoshi Kuwano!, and Stephen L Nishimura?

! Devision of Respiratory medicine, Department of Internal medicine, The Jikei University School of Medicine

tDepartment of Pathology, University of California, San Francisco

The multifunctional cytokine transforming growth factor (TGF)-8 has been widely implicated as a
master regulatory cytokine in lung development, wound healing, and fibrogenesis. TGF-g is ubi-
quitously expressed in multiple cell types in the lung and stored in extracellular matrix, but almost entirely
in an inactive form. The activation of TGF-g is a major point of regulation of its function and there
is a growing body of evidence that supports the physiological and pathological importance of integrin
mediated activation of TGF-8. We have recently reported the expression of and TGF-24 activation by
the avA8 integrin in lung fibroblasts. TGF-24 has an ability to induce apoptosis in lung epithelial cells,
which is implicated in one of the plausible mechanisms in the development of lung fibrosis. However,
apoptosis is a physiologic mechanism for cell deletion without inflammatory response. The detailed
causal mechanisms of increased apoptosis of lung epithelial cells in IPF patients and the role of apoptotic
epithelial cells in subsequent fibrogenic process have not been clearly elucidated. Our preliminary data
at UCSF suggests an increased av38 integrin expression and TGF-24 activation in lung fibroblasts from
IPF patients compared to the fibroblasts from normal lung. In this context, we will explore the role of
avB8 integrin mediated TGF~g activation in lung epithelial cell apoptosis and the effect of apoptotic
epithelial cells on the fibroblast phenotypic change in terms of epithelial-mesenchymal interactions by
using a co-culture system.
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TGF-8 ZIEALL T Wiz, (4 3)

3. BAVIIY v EBRES DL, BER
TGF-g #3EMHAL L, type I collagen DFEITHMEHIL ,
& 51 gel contraction % HE58 U AFfRMESEMI O E %
FHEL:, @9
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GRE)
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BHIRC B 5 7 R b—3 X DR & OBE# % S
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% of get size
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4 B84 V77 UEREK X LIRESTHREE OEY
A: B84 V77 rEEGREASIAMESFMREIE, X DEEIC Type I collagen ¥ RIBL T\a7z,
B: B84 X7 7)) e mBR S S IEIL & D EEIC aSMA IR, collagen gel % IR & w72,
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A7 7)) v ORBERV TGF-g OFEHAZHEL,
ARSIl D~ — 4 — (a-SMA, collagen) DFI
ELOBREHS»ICT 5.

3. MESFHIRIC IR — %> T 84 >~
77 EkEmAERS D, 72 siRNA K D FER
/08T EE ) TGF-g OFEHLE
Bt 2. 20 LT EEME E DT EITY,
B B U Fas ligand %12 & 5 _ERZfA~D 7 K b —
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B L & ICRET 5. 1 2 BREREE TIREERERE
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GBS A ITRIEDORESZL L Y, BH
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pug/ml @ type I collagen Ta— b L7V —bET
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ik Bl R ARaRE AS49 MlifA % FAv T, Transforming Growth Factor-£1 8 X UF Tumor Ne-
crosis Factor-o 12 & D 48 BRRMIE L, FREEAZ (L%, fuifikic T, bEMild~—»5—0 E-
cadherin ¥ EEERMAZ~ — 4 — @ Vimentin ODFEHERETL7-. & 61, quantitative PCR 12T E-
cadherin, Vimentin ® mRNA OFH A2 L7, EMT 2 &7 HZERHROIEREDERIZ DWT,
Gel Contraction ¥ (B2E#HlE % type I collagen 1 & D YERL & A7z gel i TEERERE L, HREINHERE % gel
size DINFEE UCRHEIT %) #HWTRET L2, .

FEE . AS49 IR TGF-81 (5ng/ml) T 48 REIRIE L7z & T 5, FEREFEANCH AR 0358
O ER L, B Tt E-cadherin OFEHIZIEZ L, Vimentin 2FH 3 2 HIfg~\ iR L
7z. %7z, qPCR Tl%, E-cadherin DFEFUET & vimentin DFEIBIEMN %D 72, TGF-1 (5 ng/ml)
& TNF-& (10 ng/ml) & OHFE T3, TGF-g1 Hfuckt~, FERiRAEHOBEELRLZ, R,
EMT % &% CRIEERL U7 TD Gel Contraction 312 & 0 INFEEE 2 aT L7z, TGF-B1IcX D
EMT Z#E7-HI82i%, AS549 HIfLC N THEEIGEL, 51, TGF-1 £ INF-a i2& D EMT %
Bk, ZOPEEEEIX S S KE -T2z,

F & AS49 iR, TGF-g1 #lguc & b B REEeEiior R CHERMRIcEA L 72, 851,
TNF-« 1Z TGF-81 12 & % EMT 2{EHEL, & D RZERMIIE DR 2 3FE U 72, EMT Z &7 3R
WL, UEEER S L TEY, TNF-o 37 0O%RL28EE LT,

Epithelial mesenchymal transition on alveolar epithelial cells

Yasuhiro Yamauchi!, Tadashi Kohyama!, and Hajime Takizawa®

1 Department of Respiratory Medicine, The University of Tokyo
2The 4** Department of Internal Medicine, Teikyo University

Recently Epithelial Mesenchymal Transition (EMT) has been reported to contribute to the path-
ogenesis of tissue fibrosis through the enhanced TGF-g signaling. Alveolar epithelial cells have also
been reported to undergo EMT with stimulation by TGF-£1 and to change phenotype of epithelial to
mesenchymal cells showing the loss of E-cadherin and the gain of vimentin. Therefore, we investigated
whether TNF-4 affect TGF-g1-induced EMT and evaluated the function of contractility of cells
underwent EMT. Cultured alveolar epithelial cells (A549) were stimulated with TGF-81 (5ng/ml)
with/without TNF-¢ (10 ng/ml) for 48 hours. Evaluation of morphological change of A549 was done
with immunocytochemistry staining. Stimulated cells were cultured in three dimensional collagen gels
and floated in medium with/without TGF-g1 and/or interferon-y Gel size was measured daily using
an image analysis system. Co-stimulation with TGF-£1 and TNF-« induced more morphological
change of A549 than TGF-g1 alone. The gel that contained cells stimulated with TGF-£1 was
contracted in time-dependent manner in the serum free medium. The contraction of gels that contained
cells stimulated with both TGF-81 and TNF-o was enhanced, compared with TGF-g1 alone.
Furthermore, the stimulation with TGF-g1 to the gels induced the contraction of the gels. Stimulation
with IFN-y had an inhibitory effect on gel contraction, although co-stimulation with TGF-g1 and
IFN-y suppressed the inhibitory effect of IFN-y. The addition of TNF-« to TGF-g1 accelerates the
TGF-g1-induced EMT and enhances the function of cell contractility. EMT might contribute to the
tissue fibrosis via the induction of cell contractility.
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DFETH « FHE - MRS E O = (R T 5 Z L %R
FNENT0E, FLD, SETREYA ARy
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HHRE (fibrocyte) 1N T, #Friciz EREZAHREL» & B
fi] ZE #5 #2 (epithelial mesenchymal transition : EMT)
AR U7 MIZERAMAELS, MR bicBIS L Tnw 3
LGS ShB &S ITxoTET, EMT AR, ¥
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© U% AMEIGERERIC I 2 SAETIAIE SR

HEESTR SO Twizh, TE, BELSHCBY
Td, BOEBEBOA A=A LZBWIEHS N, KA
DIFHEMREBICB VT Y, EMT 2EH L7 FEE¥R
DIFEERMNE S, B LORERESE L Tw5E 2
EBEEIND XSk oT &z, Bz, EMT i
TGF-pg s EOEHER T2 EDRTE TICB W THEES
N3 EBHmEIN TS, EREHECS VT, fif
RO TGF-8 DELEMNITTHEL T 2RI T TH

D, fiflE LIRSS, EMT 28/ U TSRS &
UMEERHIEORETH 2 Z L AREBEN TS, In
vitro 12 BT, [l E MRS EMT %48 CIEREE
WEESRHIAE & 72 D, BRRERICHBUSL 2R E DITE %
HT D Z EDERE &R, IPF B&Hh S Ofifiics
WT LR EHERMED~— 7 —DHFEEED
BHIASGIET 2 2 £ & D, IPFIZBWT S EMT O
BIS %2 RET 2 Z ENHEDY ST w5, iz, B
HEHEOEIE T VIcBWT, FRHAEORERMIED
BFHEDRE? S Tn35,

PIEX Y, FERHEEDRRE - BFICIs W T, SRR
MRS K & BB 2H- THw 3 EEZ S, 7O
IR ORE - BAEREEAT 2 Z LW L D, ISHEE
DIREDIFERE & OF 12 R IBBEADEIE & 2 2 L &
Zohd, 5, TOREFHROEE: LT,
EMT (2 & 2 fififd L &R sS € < BS LT3 Z &8
TIN5/, EMT OBFERETT 5 Z L i, i
HEE 21X U & 7 2 RS DI R IC D 22 58
2rEZoNG, I TR, M LK E Hv
T, [l Mo EMT & % O RZERMa O
DT, BETERIT- 72, B, BRHEE CHRBTTE
LTw3Ea&h5 TGF-8 B & U TNF-a @ EMT ~
DEECOVTHET LTz, 261, LR, #Ht
{LRHEDERICBEDL % & ShTw 3 HERMDE
BRRERED 1 DTH HIHEREIC D WT, EMT %2#%7-
MIZE RO IKEREDEBIC D W TKRET L7z, TNz
T, PHEREDFHMIC BV Tid, FHRHEEIC DLW T D
FHEL L THBEHE N TS IFN-y % steroid  (Dex-
amethasone) 17 & B ULHAEEENDE W D W THRET L
7z.

NREFE

1) Mifgix, FfddfaskTd 2 AS49 fifgz H
Wiz, AS49 HHfIE, 10%FCS-DMEM THEZZE H X %
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fTo7z. AS49 fifEAS, 50% 3> 7 )vx > MMIDKH
T, TGF-8 5ng/ml, TNF-a 10 ng/ml THIE 1T\,
48 B incubator THEE L 7z, 48 BERR I, TEREEM
REE, RERERCED, EERv—H—L LT
Anti-E-Cadherin &, (ZER ~v—5—& L T Ant-
Vimentin antibody % FAv>T, DAB T E-cadherin B
X Uf Vimentin QFHREHRET L7, Kic EMT OFHih &
L T, E-Cadherin, Vimentin @ mRNA L~ TDF
BUREt Uiz, BB, As49 ik &2 D&MT
48 BFERE R 21TV, BSEMlE» 5 RNA ZHIRL 72,
gqPCR #: %2 FWT, A2 DEETICBIT 5 mRNA D
HKEEEABET L7z, BRI D ed 3ME
DIE#YRL T, A2 > b o—i & LT GAPDH
® mRNA % Fv>T, E-cadherin 3 X Uf Vimentin &
mRNA DFEH %t H AT L 7z,

2) UVEEEEDEHM & LT, Gel contraction &% >
77. Gel contraction FEOBIES 2 TE0icEdd. Ratd
Tail 2> 5 i U7z Type 1 collagen # 4 fZ1BE D
DMEM & K@k & TABEKNREL CHREL, &K
collagen ¥ % 0.75 mg/ml iZ, HIFIEE L LT 3X10°
cells/ml 27 & UTYERRY 5. KERICIE, 24 well 7
V— i 05ml/well iIZ7 3 X 55 V% AN 20 5FE
LEMEa €25, 207NV E2KZEAELSHRINS NI 6
cm dish (5ml DMEM) WNicEFES ¥, HH CCD #
AITTINVDYA X EFHITEI LD, Type |
collagen 7" VP T RITANICESE & 1L 2 {RHESEHIfE O
IimRe e UCRHEL, L7z, EBREI R ED 3
B YR L T, CCD & X7 CeHfl L7z VOHE
BERWT, BT L 7.

E-cadheirn

Vimentin

TGF-B1: Sng/ml - -
TNF-o: 10ng/ml - +

1 TGF-81 XU TNF-a IZ & % AS49 il D HER AL

Fitihe b Be AR 35 7 B _E RS & 2 OUEEREOBENC D1 T

®w R

1) TGF-p1f#ic & % AS49 #8880 EMT

A549 4z TGF-81, TNF-@, TGF-81+TNF-q4
R C 4B RFREIREE L - llE 2K 1R T, HIE
(=) @O AS9MREIE, FRMEE L TORETDH 28
BREE 2L TWw a8, TGF-B1 BlEus Tz o
MERMROBBICERL Twb, SV A o1 >

" D TNF-o QBRI T, RO IcEbIE

Fdoshnzv, LrL, TGF-81+TNF-q I T,
TGF-g81 flguc bl U €, & D #ER OMIfE~ & i
LT3, &6 IREHREIZHBWT, E-cadherin D
% & Vimentin OFBLOEINEZFTED 5.

XiZ, E-cadherin, Vimentin ® mRNA FIHiZ D>
T, [FIRRORIEL T 48 BFHETHIE L 7-fREE T total RNA
ZEPELL, quantitative PCR #:IZ TRRET L7z, 24z
7~ 940 <, E-cadherin ® mRNA ¥ i, TNF-q,
TGF-81, TGF-g1+TNF-a OEIZEEICHIH S
2. % 7z, Vimentin ® mRNA @ FEIH I D w T,
TNF-a, TGF-g1, TGF-g1+TNF-a OIEIZ{EE S
nr. k&b, TGF-81 12X % 48 BefflORIE I T,
RO~ —4 —T%H % E-cadherin DFEIRHHH
h, MERMED~—&—TdH2 Vimentin DFH
NHEEE N, A5 HifgiE, EMT 2£HL, HZER
RO ZEL LT, & 512, TNF-o & DI
Tix, E-cadherin ®#[#%], Vimentin D5 E & iz,
TGF-g11z & % EMT ZtBIMENC{EE L, TEREFANC
b, 5L EMT gL 7,

KRG TGF-B1: 5ng/ml 8 & U TNF-o: 10 ng/ml 2L T 48 BHEH 21TV, 48 BRIGICERNETLERET L., E»6MHE
TGF-81: 5ng/ml B XU TNF-a: 10 ng/ml DHEMRD 4 4T, _EEIX, Anti-E-cadherin % V> T, TEIZ Anti-Vimentin % Fiv>C, DAB

B L s REREET o
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Expression of mRNA for E-cadherin

PCR products

x

f *

k] f 1

Marker  E-cadherin Vimentin  GAPDH

control

Expression of mRNA for Vimentin

FGF-b » TNF-a
n=4
*<0.05

relative ratio to control
o = N w a2 oo oo

o ]

controt TNF-a

TGF-b TGF-b + TNF-a

2 TGF-B81 B U TNF-g I & % _ FFRIZEEHRD AS49 HIKITD E-cadherin, vimentin ) mRNA OB DRSS
TGF-g81 8 & U TNF-o RIBIZ & 2854 (X#H) TO E-cadherin mRNA OFEIE (LEE), vimentin mRNA OFH (TEY). AS549 {ifan
FRIBRETOE mRNA OFEFRE 3> b u—L e LT, SXOEMET, NI (Y #) THhEE 77— 21387 72 4 BlORBRDYE,

means+SEM, *p<0.05

2) EMT %#2f L F-RIERBRDIUEEE

£7, [AS49 Mk (ERIED] & [ TGF-p1 BRI
W& %5 EMT %28 U7 M3ERMEE] &, [TGF-B1 &
TNF-o & OHHEIC X 2 EMT %24&ih U 7> [EE 240
Ba | & OHfAEREEEIC DWT, RI3RT. oS
& &, E& DM &4 ¢ three-dimensional 73528 &
Z 55 Gel %2, Serum free-DMEM (SEHIE DI
THRE QHM) L, EEHTE 8RR Gel O size
TFHli & T o7z, [AS49 fiff @ERE)ITIE, 1ZEA
CIKERE R L T\ o 7eh8, [EMT 22/ L 72

ERMG] Tk, ARRIMEEEE L Tz, 51
[TGF-g1 8% T ® EMT] = lt L T, [TGF-g81+
TNF-a TO EMT %28 2H U743 CUHEEEDSE v
ftEME»H - 7z,

Rz, ODIEERENH 2 & Bbhd [TGF-81 &
TNF-o & OHFENC & 5 EMT % U - HEER M
falEFWT, 3D-gel NiCEIE-B2% Q2 BH) L, &
#FHKHIZ TGF-61 8 & O INF-o THRIB 21T\, #
DUEBEAD YA N A v OFERRE L. 28
HIB L 2o TEEER LU 72 Gel size 12X LT D, TNF-a,

ns

100 1

80

60 [

40

% to control as A549

20 |

Ab49

3 ISR R RRE U AS49 MRS OUEERE

Y 8l 2 BE®D gel size T 0 HE®D gel size % control & LT 100 % & L THKEC.

AS549 stimulated with
TGF-B

day 2

AS549 stimulated with
TGF-P and TNF-o

* p <005
n=3

X 8 : JEFIE, TGF-g1, TGF-g14+TNF-o i X 2%l

T 48 BSREIEEEE (EMT %4E/) U7z AS49 M. 7 — & 1387 U7z 3 BIOFEER DI, means+SEM, *p< 0.05
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% to control

TGF-P1 Sng/mi - -
TNF-ct 10ng/m} - +

n=4, day2 *: p<0.05

4 TGF-gi+ TNF-a iz & % b B RISEERH % i L 7z A549 AR D URKERE
Y & 2 HEO gel size T HERIBLD gel size % control & LT 100% & L THKEE. X #h: B, TNF-«, TGF-81, TGF-F1+TNF-a iZ
AW F— 23N Uiz 4 BOFEERDF, means+SEM, *p<0.05

ns

120 [

100 [

80 [

60 |

% to control

40

2T

0

TGF-fB1 5ng/ml
[FN-y 10ng/m} - -

+

5 [IFN-y i< & 2 HifAIERE~NORE

n=6, day2 *: p<0.05

Y #: 2 HEO gel size THERBUD gel size % control & LT 100% & LT, X8 I, TGF-p1, IFN-y, TGF-g1+IFN-y i &
DHH. 7 ML 72 6 BIDFEERDFHY. means+SEM, *p<0.05

TGF-81, TGF-81+TNF-a THIE L 7z Gel size & I
B UM L7, B4 12" 3 & 51, TNF-o, TGF-41,
TGF-g1+TNF-o THIE L 72JEHiz, FEIEWIHE
B LTz,

B2, EMT & DR L EE~NG 2 5E
EHETT 2 HINC T, FfREEDEREL L TWwaEE
H&hTv>5 IFN-y % Dexamethasone (Dex) TR
U CUHERE 2 RRET L7z, B0 512 IFN-y O gel contrac-
tion NDEE L RY, IFN-y HEHIE X, 2 BKROD
gel size ¥, FEFIBUTEEART, K&, gel DYPGEEHHT
XN THD, IFN-y1Z, EMT IC & DS L -4
WkEge = MG 2 EASRY otz Lo L, TGF-

Bl L DOIHE (TGF-L1 BSHFLLET 2 TOWIGEET
HHDT, LVREBIIAWETNVEEZ ) T,
EMT %&H U 7 O PG OHIHEIZ 38 5 e o
7z, 6 1= Dex D gel contraction N EE F IR T,
IFN-y & [ABRIZ, Dex A TI, control £ EF Lo
7o 3, Dex & TGF-g1 &£ OFAE T T, [EBRicED
HHIASFED g in o 7z,

w W

fitif AR T H B AS49 i, TGF-81 8L U
TNF-a OFEETC, LFHZERERREH L CHEER
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ns

80

60 |

% to control

40

20

0

TGF-B1 5ng/mi - +
Dexamethasone 107"M  — -

6 Dexamethasone 12 & 2 HIFINHHEENDRE

n=4, day2 *: p<0.05

Y #fi: 2 HE D gel size TERIBLD gel size % control & LT 100% & L TR, X #hi: #HE, TGF-g1, Dexamethasone, TGF-g1+ Dex-
amethasone {2 X 2RI, 7 — & 337 L7 4 BIOEERDOFY, means+SEM, *p<0.05

ML Y, MERMROERELELED | DTH M
R KERE & RS L 7z,

Z =F

Fiila_ b SRR T 5 AS49 i, TGF-81 OFF
FETICBWT, ERMEZEEE (EMT) ZiEH LRZER
MR ORHE R R DM BRI 72, & 51, TNF-a &
TGF-81 L OHFEFT T, EMT I BT, TBEEFAIC
b, £, TOBEETHIIHERIC Y, ZOREE
U7, [ESROERE TIPF BEOMEBRIC B VT
TGF-8 8 & U INF-a OFEESTTHEL TH D, 77,
TGF-8 8 & F TNF-« @ overexpression D E1# € 7
NMZBWTH, MEEEERT PN TEDY,
TGF-8 B & U INF-o &, HEEICB O TCEREYR
BEVE R/ TRERT - 94 A4 > ThD I ENFE
T aN T3, SEOFEL OBEHIBWT, TGF-
BBLUVTINF-a0 OFFFICB VT L DL EMT 2 &
2 Mifaf e e AR S, ZOBEETH BN
MEREDTUEDED 6 1, FRHEEDORFICB W T,
EMT iz & 2 fifife b B2l 2 © ORRESERE~DZ1L
B I LR RO AT, EMT T & 2 HEERMHM
DG L TWAAREENREBEIN TS EEZ oh
5.

KiZ, EMT %iki LU 7- EERHRE O IFHERE 12 B 1>
T, IFN-y BhTid, #lOEEE = M L 72 23,
TGF-£1 DA T TIE, IFN-y 1 & 2 [UEO &%)
FiZ, Voo Eid, BREZBWT,

IFN-y BIRICZ LW L IZAE L Tw 2 RS
H5, FECATOL FzownwTbEREEEZSN
3, U EXD b, EMT I & % 5 RIS BHERHERE D
B LRRBCBER L TWwa AR bE 2z 5N 5, &
%, ¥517, EMT OBF B L CIHEREDREIH L & b
2, EMT R % OUiE = G35 & 5 i@ DEH
DT HBE LIz WL I A TH S,

PAEX D, FRHERE OB OFERA « ERSHY o872 75
BIEFIZ BT, EMT OBFOEIANEE 2 1RE
RI:TELEZONE, X511, EMT 21§32
Z X EMT O#DEFE T H % SRMESEia % LR Hife
NERHA X B B EEE E R ERHE (mesenchymal — epithelial
transition : MET) (ZDWTRRETT 5 Z &3, FERHEE
NOFTTRBBEANDFER» D2 B AJRE b EE D T
Wi EEbiha,

# O

AR DOZEITIC ZW I T2 120 Ie RE R R
FERERNEL RIEEEER R LE T,

SR

D) FREMEEENE BEEEREOFSE RE
HATPRIREZ U E AMRRRE 28 R0 A K
74 AEEES 20064 FEILAE.

2) American Thoracic Society : Idiopathic pulmo-

nary Fibrosis: diagnosis and treatment. Interna-
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TV A=A 2 VIERE € TVIC B 1T % imatinib O
PUSRHE(L % A = X 2\
~ a1-acid glycoprotein & fibrocyte DI E] ~

e LE O R MK BEF Mt BER =R

213 BLM JfiffHEE ~ 7 A2 B % 9 FAERIEHEEE imatinib (Gleevec®) Dl LIMHIZIE %
SRE LT E T2, — 7, imatinib DGR 7 Y 2 — 2 X BBFHC B W TIZRE 14 HEES Cladiias
1EENRETBDI2H, 4 14 HEORES TIIPRMEZIRVBD s -7 SEIZDAH =X L%
BHS»ICT 5 2 &2 HRCKRET 21T - 72, Z DR, BLM i E~ v A T LR35 al-acid glyco-
protein (AGP) #% imatinib DRRE/EH %E 3 5 —77, imatinib &5 c~r a4 F2HHET5 2
& T AGP OFEEMFRA RS N, imatinib OFARENSIRESEE S 2 Z L B8HSnE o7z, &7
T, BRSO fibrocyte Hili~TEE UG LICBISE L T W 2 lE&ESZ I T 5, Imatinib I3 in
vitro I B> T PDGF Hlliiz & % fibrocyte D % FHE L, BLM [fRHEE ~ 7 A 128> T imatinib
HIERE 513 fibrocyte DENE 2 & €72, DIED Z &5 o BHIRSDRIRIZ fibrocyte DIFEE % [
ET2Z tf%ﬁéﬂf?*'ﬁ%@énk.

Anti-fibrotic effects of imatinib in bleomycin-induced pulmonary fibrosis
~Role of al-acid glycoprotein and fibrocyte~

Yasuhiko Nishioka, Momoyo Azuma, Yoshinori Aono, and Saburo Sone!

Departments of Internal Medicine and Molecular Therapeutics, Insitutte of Health Biosciences,
The University of Tokushima Graduate School

Idiopathic pulmonary fibrosis (IPF) is a progressive and lethal pulmonary disorder. We reported
the anti~fibrotic effects of imatinib using a bleomycin-induced lung fibrosis model in mice. Antifibrotic
effect of imatinib was observed when imatinib was administered in the early phase of fibrosis but not in
late phase. To clarify this mechanism, we examined the role of @l-acid glycoprotein (AGP) and
fibrocyte in bleomycin-induced pulmonary fibrosis. The elevated level of AGP was detected serum and
lung homogenates in BLM-exposed mice and reached a plateau on day 14. Adittion of AGP abrogated
imatinb-mediated inhibition of the growth of fibroblasts. However, treatment with erythromycin (EM)
or clarithromycin (CAM) restored the growth-inhibitory effects of imatinib in vitro. The combined
therapy of imatinib with EM significantly reduced the fibrogenesis via inhibition of growth fibroblasts in
vivo, even when these were administered in the late phase. We demonstrated that AGP is an important
regulatory factor modulating the ability of imatinib to prevent pulmonary fibrosis in late phase.

On the other hand, we found that imatinib inhibited the migration of fibrocyte stimulated by PDGF
in vitro. Furthermore, imatinib reduced the number of fibrocytes in the lungs of BLM-treated mice in
early phase. These data suggest that the early treatment of imatinib inhibits the migration of circulating
fibrocytes into the lungs and prevents the development of pulmonary fibrosis.
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EL®HIC

REFMERTARMERE (IPF) 1%, RETBADEMETHE
WELRBTH D R EGTREERT 5 LlE
BIEIZINTE ST, FRIEREORENSBE L -
TWw3, H4 i3, imatinib (Gleevec®) HSIHHFHETE DK
BB TEERBRR 2 L Cw» 5 /MR B K
$ERTF (PDGF) OVt 7y —%5RMICBHET 558
WWEHEL, TvA <4 vy (BLM) FHHIGEREEE 7
WZ BT AP ERIRIC OV TR L TE 2, £D
$ER . imatinib 5. (day0-28) (3587 PR LRNR
2ETLIEDHEEMER ST, —F, imatinib O
EX7 2NV EIBRFEBLTRREHRS
(day0-14) TiZ, THMEZNRITED & iz 3, BFK
5 (dayl5-28) TRIPBHELZIRVTD 5 hishro
7z, 22T, (1) Z¥EHO 14 HED A OS5 THiR
HALSIRESED S NB D0 ? (2) Z¥HEYE 14 BEOD
BETRFRESRDONB VDN ? D 2HEHS »
KB EEENE LRI 2T 7.

TV A ¥V BHRERE T F A B 5 imatinib OHFEREEL A H =X L

;B

FARHERE € 771 1% 8 8D C57/BL6 =7 R 7V
F % A4 ¥ > (bleomycin: BLM) 125 mg/kg % Alzet
mini-osmotic pump % FVTH 7 HiE» 1 TR T
#5352 L X DER L7z, Imatinib (Novaritis ¥
X DHt5) 1% 50 mg/kg/day ZEHENZEL, =) X
o< A4 Y (EM) Smg/kg/day, 72V xua~vA
(CAM) 20 mg/kg/day ix %4 imatinib & [&]EF 12 £ T
5 7-, 28 Hglo~< 7 A % sacrifice L, Sircol Col-
lagen Assay =W icffia 79—V EEDEE L HE
et iz X B HHBER ML OFHE (Asheroft score)
% {T->72. AGP iZ Western blotting & radial
immunodiffusion assay & TR U7z, C57/B6 > S8
37 U 7 SR EEE R B % B V> T imatinib 12 & B BEREI
HZhE % *H-TAR BX D AHRAERE AV CRIE L7z, &
7z in vivo IZ 81} % FifHES R O S TEIHIRH R 2 kR
9 B 7z H T Ki-67 Hifk & S100/FSP-1 Hifk 0 &
Pt 2 {7572, —f, & b fibrocyte IZRAH M EALZER D
5 fibronectin 2— F 7 T A2 L BEETHEEL 2.
%72 PDGF L+ 7% — %8 & FACS o TR L7z,

14

21

28 35 42

Days after bleomycin administration

A E 1000
[

= 900

. o -

& a0

<< 700
-

© 00 -
c

2 500

T 400

€ 300
g

g 200

S 100

] r T
0 3 7
Days after bleomycin administration
0 3 7 14 21 28
AGP

1 7vA=43y (BLM) MifSHET 7~ 7 A BT 5 AGP DR,

AGP

B-actin

Lung homogenate

Days after bleomycin administration
0 3 7 14 21

28

A : BLM Jlif#tf € 7~ o A DM AGP 8. I AGP B radial immunodiffusion assay Z WS L, 2 b o—<w U AT
90~110 ug/ml, BLM FifpHEiEE 7NV CIE3HE LV AL, 14H B LI ik 650 ~1,000 ,ug/ml Thoiz.

B: IiiEE X VHiic B 5 AGP O —Western blotting (2 & 5 HEt—

v AR EY 2+ A4 X &~ v A% AL Western blotting 12 TRIBORE 21T- 7, MFECRE 1A LEEC 3 HE L D EBITEEER

DI TE 7 B ELRBRICRWFEROTTE D 72,

EERFEREBEANNVANA Y A T AFFRE ST
HIHNEBIES B
* U g MRS A BV S ErTEE

1)
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fibrocyte © PDGF & & 2 #EFERIERA T > F v >
IN—ERIC T L7, %7 BLM fiffiE~ 7 X €5
)V DFTHESRT fibrocyte BDMRETIE, Bfiz + ) 7y VAL
g, [TEMR LTl CD45 Hifk, Hi CXCR4$i
{k, i Collagen I¥Hifhic & 2 3ELEBEELITY, 7
O—H%A X MY BRI TTo 7.

w =X

BLM Jfiff#ERE <~ X € 7V TR AGP BE X
SHE XY ERL, 14 HEHLREIZ 650 ~1,000 gg/ml
THotlz, MBI 7THEIVHSn FRES
D7z (F 1A, 1B). Invitro T AGP IZEEEKEFIC
imatinib DMEFEMMGIZN R #HEL 72 (K 2). —4A,

Imatinib 1pM
B
2 a4
6 *
AN .
B 7
e 2 % %
3 - ‘.
: % - N
£ / ///%
-

0

PDGF-BB V] + + + + + + +

Imatinib 0 0 + + + + + +

AGP 1] 0 0 100 200 400 600 800

2 Imatinib iZ & % = v R i MU OSBRI HIRIR iz s
AGP D22,

C571BL/6 =7 A X DERR L7 s eItk 2 v ¢,
PDGF- BB (10 ng/ml) T 72 B¢l ##% 3H-TdR (1uCi/well)
T 1B SV A L, SERERE R WIFE L 72, 1 oM O imatinib 1236
L AGP % 100~800 yg/ml OB THML Z DZREHE L
Tz, FOFEE, AGPEHINC & Y imatinib ORFHEHNERE
HERIEE RSB s NI,

JH-TdR incorporation
{ % 10*cpm)

-

|
/
o L A Vi
POGF-BB 0 + + o+ + + + +
Imatinib 0 [} + o+ + o+ +
AGP 0 o [} + + + + +
tM{mM} O 0o o o 01 1 10 25

3 Erythromycin, Clarithromycin & & 5 AGP O{ER##.

EM, CAM O AGP OFEF % f#kk L imatinib @
RETEHISEIRR 2 [EE & €72 (X 3A, 3B). £7- BLM =
T RAEFNMIZEBWT imatinib & EM 8X U CAM @
PR IX B S O & T Asheroft score, 15 — 4 VER
W CEBR LT EER 2B 7. (K 4A, 4B). %7
Z ORIRDPFEHEF ML OETEHFNC L 2 b D E S
DERETT 2720 21 BHEORYIA % v Ki-67 DR
TR ETo7z, BEICFELET 2 Ki-67 BIEMaE
imatinib & EM ffRBECEH MBS TWwE 2 &
DHER & Nz (K 5A). 72808 T Ki-67 5
AR, RFCREREFHERO~—2—-T5 3%
SIO0A4/FSPI b BT H 5 Z L R I iz (K
SB), —77, SFEEEX -k b, =7 R fibrocyte i3 i
CD45 iifk, $1 CXCR4Hiffk, $i Collagen I HfAIZ &
L 3EREENEHTH D Z L EHERLUERICHERH
L7z. k& b fibrocyte iZid PDGF v & 7% —3FE L
(X 6), PDGF R CH#FET 3 Z L MER I Tz (K
7). %7z imatinib i PDGF RI#iZ & % fibrocyte D3
FEHEEL (8). BLM Jilifftie~ 7 A EF NI
imatinib 2 2 5. (day0-14) L Jifi fibrocyte (% &
L& I3, day? THEK fibrocyte D EIE % 18
HE (9.

z =

S, LZIZBIMBH#HE~ Y A BT 3
imatinib DR SHAMIC & 2 TSR ORI EH
LIRS 21T o7z, 2 E T2 imatinib EH SR SE
XAl se R - O R EMAREMEZIR 2R
otz 2 E S, BHEIO imatinib OFERELEIR 13T
KIETER, & AR TR DS O] & D EE

w

t

]
]
| %

g

3H-TdR incorporation
(% 10*cpm)
~

-

7

%
|
.
Vi

N

L
-

?/%

\
N
N

N\

0

PDGF-8B 0
Imatinib 0
AGP [}
CAM {mM} ©

+++ RN

+
+
+

oo+ + XX

$
%
|
+
+
+
20

N+ EEINEIN

o
+
0
0
0

o+ + +

10

-

S

C57BL/6 % 7 2 & D VERR U 7= ISR % A v> T, PDGF-BB (10 ng/ml) T 72 BERTHIEE *H-TdR (1 £Ci/well) % 18 B SV 2 L,
HERERE R EIE L7z, | xM O imatinib & 800 xg/ml ® AGP iZ%$L, Erythromycin (EM) % 0.01~25 4M, Clarithromycin (CAM) % 5~25
uM DEETHMU Z ORI DOWTEET LIz, #DOFEHE, 800 ug/ml D AGP DFHRIE > 1 uM D EM, > 10 uM O CAM DFEIMTERK

fER s he,

— 176 —



TV A A Y U RERHEE T TS BT B imatinib OTUEREL A H = X 4

Ashcroft score

Collagen (mg/lung)

]
]
Saline BM 8M BLM BLM BLM BM
v + v " "
imatinib &M imatinlb  CAM  Imatinib
+
™ CAM
P<0.01
r o
800 P<0.0:
700
600
500
V7,
400

D)
72
p
_
7
]
V3
U]

o
Saline B BLM BLM BM B! BLM

+ + + +
Imatinib  EM  Imatinib  CAM  Imatinib

EM CAM

4 BLM FHFHSERE T T A BT 3 imatinib & EM 3 & U CAM OHFBEZIR.

CS5TBL/6 < 77 A4 osmotic mini-pump % V> T 125 mg/kg @ BLM % 5igE R Ti%5 L7z, BLM #:5B8%6 14 HE 2 5, imatinib (50 mg/kg)
HES EM (5 mg/kg) BBEES, CAM (20 mg/kg) BMHEE imatinib & EM #7213 CAM O#RRE 21757, ZRHESD HE Rt
T EM, CAM BT IS b 2 106 U e o o 2 SRS B L THBH SR 2o 2 (A), 8 HREOEMEZAWTa 7 -7 8%
Sircol assay kit i & D ERALL, ZEFEOHBREEMRS 12 & D Asherofi score 25H Lz, 14 BB 5 ORNIKRS T, imatinib & 5 V213 EM,

CAM BTt L 2 G L 2 o et AR S B BRI 2 7 —F VEE IR & hiz (B).

A [] Alveolar walt
[/} Inter-alveolar space

35 P<0.001

Ki-67-positive cells (/HPF)

5 Imatinib & EMBERIC X % in vivo TOR#GHES MR RETIERIR,
Ki-67 Otk s F LGS 2T o 72, ZOMEE, MEICHEET 5 Ki-67 Bl Imatinib & EM B TEHCIfshTVwL 2L

B E e

PRI iz (B).

H2SEET B L& 2 7z, T, BHEE¥RO fibrocyte 23
CXCLI2 #fpt i i~ Ui b ic B S L T
DIREST ENT WS, F I THRZ ZFHORE T
imatinib %3 fibrocyte D ffi N DHEFEFL L ICBEHES L Tw»
2 EWHRBE I TR 21T 5 72, Z DR, imatinib
12 PDGF iz & % fibrocyte D #FHE L, BLM [ififR
HERE< 7 A= F B W T b imatinib B 5135
fibrocyte DEIE # A S ¥ 2 £ » 5, imatinib FHA

A FSP-1/5100 A4

8 : Ki-67 Antigen

C:merge

(A), BHHFEIC T, ZOREEET 2 Ki-67 BiEMiaiz, R SI00A4/FSPL bBETH D, BUEFHMiETHE 2L

BE DRI fibrocyte DFEEFHET 2 LD
FE s hi-afgEErnTHg I N,

F 7> imatinib 1382 B IR IR OB
TWEAMIEIT 2 2 LI &k DPURELSIR 2 HE T 5 Z
£, AGPBEICLD ZOERPEELRZTH I LB
BHS R o7z, E£12EO imatinib [iffEE~ 270>
A R 20T % 2 & CREZSMIBREIMHIRIR A3
B35 ERHESER ST, B2 DBRETT IPF B

— 177 —



2007 EE U A BB T 2 SERHSE

Human Mouse

PDGFR- B

[SOIPTITS

(= I

¥ ; R
100 0t g2 g3 ge
FL2H

100 102 103 104
FL2-H

6 v 7R fibrocyte, t k fibrocyte i281} 5 PDGF v & 7% —DFIH,
¥ A, b b fibrocyte O PDGF V2 7% —DFHIR% FACS I THT LR~ A T3 PDGFa & 6, & P Tk PDGFg D5sivFIH % 38

Bz,

140

Cells/HPF

Medium PDGF-AA PDGF-BB PDGF-CC PDGF-AB
100ng/ml 100ng/mt 100ng/mi 100ng/ml

7 t } fibrocyte ® PDGF $llEic & 5 5ERE ORRET,
fibrocyte D PDGF W& & BEEREIE KA T2 F v N —gRIC THAT L7z, #558, PDGF-BBI00 ng/ml THE L EE SR Lz,

140 45

—e—BLM
C— PDGF-AA a0 | N
120 [ @B PDGF-BB - 3s | = BLM+imatinib
2
g 30
w 1007 °
a g 57
Q
% 80 - g 0
2 15
Q
O 60 [ 10
s |
40 | 0
day0 dayd day? dayl4 day21
2 |
F9 BIMIB#EE®T TV ICB T % imatinb 512 & 2
0 i Z . fibrocyte (DFRET.
Medium PDGF 100ng/ml PDGF 100ng/ml BLM £ 7L A X imatinib 50 mg/kg/day %58 B EREAEE
+ imatinib 1M 5L, 7 HE O fibrocyte D& BRE U7AER, oV b —

8 Imatinib © PDGF #I8c & 3 fibrocyte DBEEIRE DRI, VR UARES LT,

PDGF-BBI100 ng/ml # # = & % fibrocyte ® ¥ 7 % imatinib
BEECHHE L, PDGF-AAI00 ng/ml 12 & 3 fibrocyte DFE
HEEEFEL 7.

— 178 —



DH#I 50% 12 BT AGP EBE X 1,000 g/ml L E L&
ETH-7. B25»5H AGP OFEAIL imatinib DIl
FEELONT VAR > THREEINTLSHI LN
HoLTHD., 5%, MEEEDOR T — Pt
X2 AGP DtBEOREBEE L Bbhs, HlEDCZ
£ 5 IPFIZX 3 5 HidRfE(L3E & U T imatinib DFF
RIS % E5E$ 51X, fibrocyte DIFEFEHEDES
POEORDEETHY, LEBCRET BRI
7% AGP BEcEE L 5% DITKSS EM, CAM
L OPFRELEOBAD L BRI TH 5 AJREHEL R
wahiz,

SE R

1) Aono Y, Nishioka Y, Inayama M, Kishi J, Ugai
M, Uehara H, Izumi K, Sone S. Imatinib is a novel
anti-fibrotic agent in bleomycin-induced pulmonary
fibrosis in mice. Am J Respir Crit Care Med 171 :
1179-1185, 2005.

2) Gambacorti-Passerinii C, Barni R, le Coutre P,
Zucchetti M, Cabrita G, Cleris L, Rossi F, Gianazza
E, Brueggen J, Cozens R, Pioltelli P, Pogliani E,

— 179 —

FUF A Y IBHERE € 75T 5 imatinib OITEREL A B = X A

Comneo G, Formelli F, D’Incalci M.  Role of alphal
acid glycoprotein in the in vivo resistance of human
BCR-ABL (+) leukemic cells to the abl inhibitor
STIS7l. J Natl Cancer Ins 92(20): 1641-1650,
2000.

3) Gambacorti-Passerini C, Zucchetti M, Russo D,
Frapolli R, Verga M, Bungaro S, Tornaghi L, Rossi
F, Pilotelli P, Pogliani E, et al. Role of alphal acid
glycoprotein binds to imatinib (STI571) and sub-
stantially alters its pharmacokinetics in chronic
myeloid leukemia patients. Clin Cancer Res 9:
625-632, 2003.

4) Azuma M, Nishioka Y, Aono Y, Inayama M,
Makino H, Kishi J, Shono M, Kinoshita K, Uehara
H, Ogushi F, Izumi K, Sone S. Role of al-acid
glycoprotein in therapeutic antifibrotic effects of
imatinib plus macrolides in mice. Am J Respir Crit
Care Med 176(12) : 1243-1250, 2007.

5) Naozumi Hashimoto, Hong Jin, Tianju Liu, Ste-
phen W. Chensue, Sem H. Phan. Bone marrow-
derived progenitor cells in pulmonary fibrosis. J
Clin Invest 113(2) : 243-252, 2004 January 15.



PRIONE—NK

Y NVvaAf F—3 X



YN af F—  AEEESE (RE)

e &R TH &5 vE R

DI NTA P =Y AR BT 2 EEE M ERIIBEEE 2L LIESETH 7205, SEbA
bIUTIEREIR LSRR E ORI » > OEEE M ERET Lz, 370 b b iaRR T iR K Y
VaA F—Y R EBBEFMEYVIA F—Y 25010, ThicBWREREE » o BEEREREE T
DOEREEH I EERESEZREL.

The disease severity classification plan in sarcoidosis

Masaru Oritsu?, Kingo Chida?, and Katsunori Sugisaki®
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Up to this time, the disease severity classification in sarcoidosis was mainly functional disorder.
We examed severity classification from curative effect and functional disorder. We divided curative
effect into two types ; treatment reactivity sarcoidosis and treatment resistance sarcoidosis.

We tried disease severity classification in sarcoidosis from matched two types and functional disorder.
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