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Analysis of clinical features in patients with acute exacerbation of
idiopathic pulmonary fibrosis

Tatsuya Okamoto', Hidenori Ichiyasu!, Kazuya Ichikado"?, Hiroyuki Muranaka'?,
Keizo Sato', Shinichiro Okamoto’, Kazuhiro Iyonaga'?, and Moritaka Sugal?

'Department of Respiratory Medicine, Graduate School of Medical Sciences, Kumamoto University.
*Department of Respiratory Medicine, Saiseikai Kumamoto Hospital
! Depariment of Respiratory Medicine, NTT West Japan Kyusyu Hospital

The clinical course of idiopathic pulmonary fibresis (IPF) is chronic in nature, however some
patients with IPF have phases of accelerated deterioration superimposed on the chronic course of their
illness, which is so called acute exacerbation (Aex) of IPF.  We defined the patients who fulfilled the
following criteria for Aex of IPF: 1) exacerbation of dyspnea within | month, 2) new diffuse pulmonary
ground-glass opacities and consolidations superimposed on honeycombing on HRCT, 3) a decrease in
PaO, of more than 10 mmHg under similar conditions, and 4) absence of apparent infectious agents,
pneumothorax, malignancy, pulmonary embolism, and heart failure. To further evaluate the clinical
feature of Aex of IPF, we analyzed clinical findings of the 112 patients with IPF who admitted in our
hospital over a 10-yr period from 1994 to 2004. 56 of 112 patients with IPF died during the observation
period due to Aex (42.9%), lung cancer (2].4%), chronic respiratory failure (14.3%), and lower respiratory
infection (8.9%). Aex of IPF was seen 28 of 112 patients with IPF (25%). In most cases, Aex occurred
within 2 years after the first diagnosis. The mean survival period after the onset of Aex was 1.95 month,
and the mortality was 85.7%. The 5-yr survival rate of the patients with IPF (total), IPF with Aex, [PF
without Aex after the first diagnosis was 38.3%, 10.7%, and 50.3%, respectively. Thus, these findings
indicated that the patients with Aex of IPF have poor prognosis. The triggers of Aex were suggested to
be lower respiratory infection (32.1%), bronchoalveolar lavage (7.1%), therapy of lung cancer (7.1%), and
tapering of corticosteroid (7.1%), and the rest of 46.4% occurred without any trigger. We have treated the
patients with Aex with methylprednisolone pulse therapy in combination with immunosuppressants such
as cyclophosphamide or cyclosporine A, and/or neutrophil elastase inhibitor, which did not improve the
prognosis of Aex. In conclusion, there is little evidence that currently accepted treatments are effective
in Aex of IPF, and further studies should be needed for the pathogenesis and prevention of Aex.
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n IPF  NSIP  DIP/ COP  AIP XAt
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Bjoraker 65 64% 4% 10% 4% 2% AJRCCHM 1998, 157: 199
Travis 101 5% 9% 16% - == AmJ Surg Pathol 2000; 24: 19
Nicholson 78 47% 3% 17% - - AJRCCM2000; 162: 2213
Nagai 111 58% 28% — 14% = Eur Respir J 1998; 12: 1010
A 606 53% 17% 5% 9% 2% UIAMEEBRRETE FEREY 9

IPF : $STEPERTARAER, NSIP: JRERIIERTEITEN %, DIP: RERVERTETEMNZ,
RB-ILD: WREAREITR 4 -REITEIMIRIE, COP: $RFEMERRILARA, AIP: Sk
RATTERT R, LIP: U o r SERIERITTIERG

Table 2. IPF Q@M+ 2 F 2 I008E

BEE AEHEOPERE n{M) age Yiodied Joumal
Kondoh acute exacerbation I3 61.0 [} Chest 1993; 103: 1808
Akira accelerated detenjoration 17¢14) 632 529 Am J Roenigenol 1967, 168: 19
Stern advanced IPF requiring 23419 529 95.7 Ches1 2001; 120: 213
mechanical ventilation
for ARDS
Saydain IPF admitted to 1CU 38{25) 68.3 97.4 AJRCCM 2002; 166: 839
ATS/ERS acute exacerbation Consensug Classification AJRCCM 2002 165:277
Ambrosini acute 5(4) T0.2 80.0 Eur Respir J2003; 22: 821
Rice DAD in IPF 12(10) 660 — Am J Clin Pathol 2003; 119: 709
Al-Hameed acute exacerbation. 25(23) 6%.0 %0 Carn Respir J2004; 11: 17
Y acute sxacerbation 28(20) 682 857 r—
VEEARFRFRIERIANE R LT
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9% DA MHEE S FYE L TIA0 o 7= (Fig 5A), %
DIEFNZBWT IPF ORERSERET 52 b
FEETH Bz, RiEL SAMMTEZ TOFRSED
BB ELSEICEZL Z L REMTH -7, 11
HERIEE, IPF OFPEEEETFO—D L8R, IR
RFD % VC 3L EOFE (high % VCED) &, %
VC PRI T OF (low % VCEY) THiRT 2 &,
SRR 63 vs 53 B, 5 FAETEEEDY 42 vs 38%
&, ZOMEANMES N (Fig 6A), LHLRHS,
HIZRFD% VC L AMBETIE 2 CORM OBz IXE
2R~ o g, WREREEORE CAMEED
R R EFHT 2 2 L BRETH o7 (Fig
68),

IPF S HI8EOFE

SMERMERE~FEIE L (1~6 H: 204 71.4%),
E~BFEC P Easns -7, 20k, filom
DORGEBH (& 7 4 VAR HAMERITEOER
ERAAEEMETBT L LOTHS, ERE,H91/3 (2
1%) OFEFTHRITTEBLEFHRE L2 st ¥

Hote,
A PELALAERBETOERT 2H) B ABEREREEOAETLM (24 F)
100p 100

" BEMeET  SHRES

o TeneENE 5% £ WL : 195 4

= S0 LD 64.3% « 50

& 2FLN 82.1%
IEUN 92.%%

o , . B I e e ]
1 2 F) 4 H 3 T(Q: 2 % & B 10 12 W 16 18 20 A
plaato] BRNE
Fig.5 1PF D2 2 O & SRRSO & 1R
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A T o QIR TORAEL IR 2 LI 821% 48, IELIPIC 92.9% MAMKNE A RIE L 72), B AMERIERIERO £,
HEAEDIEFL 1-25 ALWIZFETCL, BEGOTHEFEEEG 193 B ThY, | FlEbE 5y AN T L.
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A FIEREO% VC L THEIEE. % VC BTN EOR e, DT CILET 2 &, FHATAURIE 63vs 53 A, §EETERH 42 vs 18%
THY, YVCOIRTRFERRETHT 2HEFELZ 05 Z LA itz B IERO% VC EOMEMIETAE 3 ToRER. AT 2
Raoshd, %VC OERTORETCAEEORECHEMt 2T+ 2 AR L HI 60 E, .

A SHETRORE

EGREIIE S M

(7.1%)

ZFaf FOis
17.1%)

BAL AT

(7.1%)

Fig.7 IPF OIMAIEDHEHE & ABEEh O &HHE

B {8t v P w IRy

(SPEMESEOER &R

M7 L K= o o RRRER] 187112 B {16.1%)
£TF 7
A ]
D 2 )
Firis 31
Lt N 2t
G i
Ll z

AL DRSO RE, 1 1/3 OFEFITRTEBREE L 2 s it #9172 GEFTHETHTH 2. B 2O PSL 0Pk
B, IPF AR 83.9% i3 U CEB TR CNETPSL 2T I 4 ho /2, PSL 2HLz 1IBHIOS & 1L it F Trei|EL, 2035 28]

HAMENMETED, TOREMNE-snTEFHLSAL,

1/2 (464%) OREPTHEATHTH -7, FHEHHEHS
HEb OIS, BALHE, AT 04 FORL, BEcHE
SPEFNFN2F (11%) ToTd 7z (Fig TA), A
F o4 FOFLSEMEOFER & 7 2 HE13 194%
FIRETHEISN TV, YElikBnwTidd by
ootz IPFEGID 945 (83.9%) wxfL
THBETRIhE TSV F=Y oy (PSL) 2fwT
Ihholl:d, HEBEL-tbOEELILND,
PSL ZFw a7z 1861 (16.1%) 2BV TiE, FRREEEE
DOEEEPIHEEIEDTEAL, RADIRAWFHE LR ¥OEMT
BESRBf LI 3% hol, ZO35 LT
TRIEL, 2055 2FMEMHEE, o0 If:
AOERA (s, B, RA4L) K TIEL L (Fig
7B). £F THlz 2w T, SHRLEBYTERT LS
gtcd s, IPF L TRESZAT o4 FOMAR
B HRET, RPUERGTRSRHD 2G5, Wi
EFREEMT 2 NENLETH L LW TR
Hiz 3585, Fhhdb Lk,
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IPF S HEE AR

SEETEORMALA K 25 organizing DAD
{diffuse alveolar damage) TH 2 Z 55, FORHEK
HEMMGEPRERENRCHELTwEZ R
HESH, IhERlELTIhETAT TS F2
AFHEICRFR S NS AEMEWGEIMTONT &2, 3R
2B L IBROTEIE P 2BWTh, mPSL/SVA
Wk (1g/H% 3 HRM, AR, 1-47—0), L4
i mPSL BTk 2me/keg/B % 238, X\ T05
~10mg/kg/ A% 2W[H) (MF & bHFH K Lo T
FHEIMHEAIEHAL TH L) o b [ 1A
Pl L LTHEERTWS, YRcBwTHeflic
mPSL 7SV AMEERIToTEHY, RIGCRRAE  EEH]
Wik 7 a7 4 X7 7 3 P50, 2000 LB IGHEEE
LDy rzaoRR) vy ARFRRL S 2 ¥ —FiHE
FEERGRATA X 3oz (Fig 8A), L LiHs
EOHRRE E TREFLULTRETDOE S 2B,
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A
EARE TN wm LHRY (A)
1 75F Jan95 mPSL pulse 1.3
2 69M Apr95 mPSL pulse 0.0
3 79M Apr9 mPSL pulse L6
4 68M Feb97 mPSL pulse 0.4
5 59M Oct-97 mPSL pulse, CPA pulse 0.l
6 S1F l1an-98 mPSL pulse, CyA pulse 0.3
7  5aM Feb98 mPSL pulse, CPA pulse 04
8§ 76M Oct93 mPSL pulse, CPA pulse 1.3

9 59M Dec-98
10 79M Dec-98
11 4M Jan-99

mP5L pulse, CPA . 350
mPSL pulse L1
mPSL pulse W

12 65F Jan-99 mPSL pulse 0.3
13 71M Jan-00  mPSL pulse, CPA pulse 1.2
14 63 M Apr-00 mPSL pulse, CPA pulse 02
15 S5IF  Jun-00 mPSL pulse ATF
16 65M Jan-01 mPSL pulse ETE
17 66M Jan-01 mPSL pulse, CPA 2.1
18 N'F  Apr0l mPSL pulse, CPA 4.6
19 73M May-Ol mPSL pulse 1.3
20 61 M Oct-0F  mPSL pulse, CyA 02
21 6 F Dec-01 mPSL pulse, CyA 03
22 76M May-02 mPSL pulse, CyA 0.6
23 77M Jn-02  mPSL pulse, elaspol 4.7

24 1M Jan-02
25 85M Feb03
% 73F  Aprd3
27 0M Jn-03
28 &1F  Jan-04

mPSL pulse, elaspol 09
mPSL pulse, CyA 09
mPSL pulse, CyA 15.8
mPSL pulse, CyA, elaspol 2.2
mPSL pulse, CvA, elaspol 0.4

Fig.8 IPF SR & Tk

i n TEVEFMM
— mPSL pulse ¢ 1.29
-+ CPA 7 141
—— ] 315
PR SN U U TR R T TR T
2 4 B 8 ;fm 12’“’ 14 16 18 20 R
BHHE Fig &% TryEfFi
Hy kL
Aspergilius 10 4L7% 151 226
CMY ] 25.0% 526 1.07
Candida 4 16.7% 075 1.07
P. carini 2 8.3%
DIC 7 292% 091 237
pneumothorax 4 16.7% 222 1.89

w24 (MRED 2 HELGF2 B LML) p<0.05

A, AR IGETPIA & AT, 28NS mPSL S ARRERT o TE Y, HETRRPTERIZR 707+ A7 72 8%, ¥ 7o
Y > A DIFRERL S RS —PRNIEEORI L, B GRS T QUSTISBIONRNFEROWEE L6 LT W L IR TE R
P ote, C QEREELETIT & 5 NS HHE, 4LT% 07 AR F A AR, 292% 12 DIC 2589, Sftic & D EE B 0T

FiEiEeTz.

i & A EQERID 125 ALMIZIEE L, FEHOF
WA 193 HTh Y, 1HI%ERE 5 HUA
I L 7= (Fig SB). & &I, RUGHIHIFI 26T 5
ZEMS, BIALBRURSLETREOUTHELLLLT
W5 EbLEERTE T (Fig 8A, B), BT, Z&
3 OEIRAR IR L I T E ko T,

IPF S48E & 7 2 NA L R B

AMIIETH] (246D O 55 104 (41.9%) 7
AN F N ARG, TH] (29.2%) & DIC 2588, &
o D& LV EEFNR O R 2D
(Fig. 8C), ¥Rz 7 AU ¥ ABLBNIZ £ HFEC L
fo. —H, 4 AT TTANABRIED S Y ZFE,
T AN F N ADAOHEED ST DWW TIRTER
Afig & 2 s iz, FUEINHRIOMRIE, BEEREF
ZENABTANAFLABBDY A2 205 Y
FITE U8, EOEHEE, mPSL oV A BIHRE
S/124 (41.7%), = > F F ¥~ fGEMEE: 3/8 4
(37.5%), 7 T AR > A FEREE: 2/840] (25.0%) T
B0, SEIEHEIOHASRBROV A7 57D T3
FRATLLBLLT, LA, MY >/ ERIEEED
BT & 0o o ERRNOET MR E S
T3 I EHbdrol, BREHEMETT S &, S
TED 2 KFeH T, (1) SHHOFROET (BEO

RS LDH 2 XD~ —A—0OI 2R 704 o3
ARSIz Ta > e —LTEEhof 2
EIZECA T 5 AR S OHETT, ) HiziAEd
AV PO—NTERELTHEDQREEI LT AR
N & N ASBRYHE 4E S FERTE (S PR £ O HEST,
mEin, WS E), EmA T, o T, TARNVENL
ABROTRIE, TR OFHARMBFR LT LS
h, SUSEETIRE GRCY >/ SBREEE) OoFEREY
EAASR, HEOFENBREUP LT 20O, =7 —
TANE—PERFITEoTEZ V-2 —2 0O
B ERSHNETT 248 H S5, BL, —ET7 AR
WEVABRBERI>TLE S L HEQRAEET
ITERAME D THREET, FRIMED THL LW EEDE
LRBROOIBRTEAS,

T3 N

IPF OiRREIZ DWW TAIER T &iEmm] Tl oh T
&z, Thbb, RV IRTEESIFEMEE O
L, Z0BE CEERRO R SR
OXHIE VT P EIFE, RHESHETT A &
WIOIHZFTHS, Ihid, BRI RS
Wy TVA YA v TRBENDIERIMMI R IIZET
BEBEXTTHD, AF U4 FHEELRMELHE
T&%, LipLais, i [RiERSEHEL] 2
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Wit [ EREIER (epitheliopathy)| 23, (1) IPF iZik
AT uA FBEGTHSY, (2) KREEHL T HEHYE
{bidELETE 31719, (3) IPF ORI EFERRIZ
Bongwn™, (4) IPF OFEPHEY L ZEMR 2505
FTLHHBL &2, S roEmhssFHEL LD
Wwixods, Thid [ EEOGE-EE i,
Z 22 TGF-8 ® PDGF & Vo 72 BEREHE F 0 i H o
£ahnb b, iR X 3 fibroblastic foci #357F
R, HEELOXR, HEEFRO7 K-
ADMH, 22 —7 OMERLE L EHMEI D, FRE
EWEZ ] EnwSEZHTHLD, »wIhizw X IPF
BHOBESRESIFI S L TvaieWIFE, [IPF D&
T | OFHE-REGAESL ik, EEETHS
LR E LBV, AFEROERREH, &<
AT A FRGEMHHENT T 2 v XA R A
TEWHERFHZ AL, RO HLEIAEBIERDAT
BREDL e TERWREIEESZ Hh, THES N4
BEAR OTEELEETH 2 pirfenidone 2, SERE
PHE AN EEERS L wo o, RIEMHE RER D
s O L WIRIEROMAELE HEN S,
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[<Prk 16 FFEE]

TV A=A L U NHEEE T VIC BT B imatinib D
PirsEfbzh R © al-acid glycoprotein O E:

[icHii - 9= = R | AV - U
FALL Fise i =REe

A& BHEFEIC S HERYEHEE imatinib (Gleevee) OFIFRIE(CAMEZI B I D WTHE L2, Ll
2HS, BRI (TvAd <4 vy 5% 4 BHUE) ORE TR (EIRMSREE LI Z &
Mo, FOAHZAAEDNTHEET Lz, al-acid glycoprotein (AGP) 13 imatinib i2#55 L % 0I5
I BERERT 2 EBHMESATVS, vt ~q Yo f5% THRZ 2 L 0= RIMEHI
AGP2ERL, BHERKE—ZIEL, TORLEMNFHET 2 Z Lo ot EBIC
AGP g in vitro T imatinib 2 & %~ 7 A EHEHEROHTHRRIE 2% L2, —H, =V Ao~
A 3 o OPFRIL in vitro, in vivo IZEWT AGP OfER KRR L, imatinib 12 & % = 7 AMfifR#ZEg
HITUMHEIR, TvA <4 o CREEREMHIRIR 58 L7, IPF BEMNTHIC S AGP 238000 T
B Y imatinib R 5FFIC i1 AGP R ZHLE LRGIRICTRPLETH 2 b,

Anti-fibrotic effects of imatinib in bleomycin-induced pulmonary
fibrosis : a critical role of al-acid glycoprotein

Yasuhiko Nishioka, Momoyo Azuma, Yoshinori Aono, Mami Inayama,
and Saburc Sone

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

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. However,
anti-fibrotic effect of imatinib was not observed when imatinib was administered in the late phase of
fibrosis. To clarify this mechanism, we examined an «/1-acid glycoprotein (AGP) in bleomycin-induced
pulmonary fibrosis. The level of AGP was elevated in murine serum from 7 days after BLM treatment
and reached the plateau on day 14, AGP (800 xg/ml) completely abrogated the inhibitory effect of
imatinib on the growth of lung fibroblasts in witro. The addition of erythromycin (EM) reversed the
effects of AGP to restore the anti-proliferative effects of imatinib. The combined therapy of imatinib
with EM showed the marked inhibition of BLM-induced pulmonary fibrosis even when these were
administered in the late phase (day 14 to day 28). AGP in the serum of patients with IPF was
significantly higher than that of healthy volunieers. These results suggest that AGP is a critical regulator
in the anti-fibrotic effects of imatinib in bleomycin-induced pulmonary fibrosis, and that a co-adminis-
tration of EM might be useful for enhancing the effect of imatinib.
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(LIS

BETRMERTISHERE (IPF) 13, SHESRMBIORER &
fE4= Ml w7 AOEF Lo TSI haTF
BT ROEHETEMRETH L, A7a4 ¥, RIE
HHFE I THEBRA SN T8, KIPENTHk
PREET HBEFEBEI SR TR OOPEIRTH
%, Imatinib (Gleevec) { ber-abl & c-kit {2t 255
g Fuyrrdr—¥A{ ey —-75HD, CML,
GIST i3 2 BEIMEPFETL L T 348, PDGF v
75—V VAL FRAMICIAE T S Z LaimGg s
NT»3Y, —7%, PDGF i EEDRE B WIE
BB ERLZLTWAEMBATOIDTH DI,
PDGF OHERMREEDERO I =7y LT
ORIEEERRD T3, Bz, #2i3 PDGFR OME
YER %9 % imatinib {Gleevec) DIiEHEMGIZR
WOWTIRE LY. LipLids s, i tEiioiks
TRUFHEHEIRESR o R ozl b, ZDX
Ho XL DOWTRRE Uz, FHZ, imatinib X EE&L
ZOMREMEH T 29 ZeBPEIN TV S al-acid
glycoprotein (AGP) IER L, ZOBSIZ oW TR
L.

1100 -

000 —0— Saline
1000 |-
& —8—- BLM
= 900 |-
“ 80 |-
_—
sE= 700 |
s E
T e00 |
W 3
= s
& s00 |
=
6 300 |-
200
100 |
0 - - L

.

R

FfifFfERE-€ 711X 8 HE D C5TBL/6 v 7 A2 7L
w4 ¥ (BLM) 125 mg/kg % Alzet mini-osmotic
pump E W TRHRETHRE TS Z LI L DERL
o RERERIC < v ARAIR S DERILL, [IHT AGP $3E
# radial immunodiffusion assay (Cardiotech Services,
Inc) ik DL 7z, CSTBL/6 =7 Afifik Wizl
TAMESF IRk 2 AT, PDGF i & 3 39 it
$ % imatinib ¥ AGP, =V Ao~ ¥ (EM) O
Gt% *H-TAR I D :AH AR THET L7z, BLM fitfR
HEREE 7V 2 817 % IRHEALSRM i Sircol  Collagen
Assay BV i 5 =7 Y ERDERIC TITo .
Imatinib 2 & % in vivo TORERHES AT O RN
LR k53 5 72 ® bromodeoxiuridine (Brdu) DR
ERBEIT> 7. 37z, IPF BEOME AGP 322
WTHRER L.

fm &

BLM #51%, = 7 A AGPEX THE»S 1
HU, WRHRE—Z 2D Z20B 2 HEIZBWT
bEETHo7 (700-900 gg/mb) (K 1). AGP it in
vitro W2 BT, imatinib OFERHEEE e RTIER R
EEATE I IHE L 72, 800 ug/ml @ AGP OFEAN

[ Il 1 ]

Day 0 3 7
1 BLM #5~  AMifFhd AGP DS

14

21 8 35 42

BLM 125 mg/kg & 5% v i3 £ FB ALK % osmotic mini-pump {2 & D CSTBL/6 = 7 A 435 LAz, SERFYICENRE DL, AGP #4 %4
E L7, BLM E# 7 HEH L DIMGF AGP IR EMN L, MBI —2 ko h 20 L EEMERI L, —7, MRS CRTL
itk arBbhs—itto bR IOHCRDIN, TOERENOLV VKT LR,

TEES RERFEB ANV AL F Y4 o APFRIR S FHlEN RN

* U AR BRI S RE
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F LA v BHRHEE T F T 515 imatinib OHEEENR

12 r

—
=
T

3H-TdR incorporation
(x 10 cpm)
=

al-acid glycoprotein DT EHE

:

4

AN

2l

0 /" L

PDGF-BB (10ng/ml) 0 +
Imatinib (1uM} 0 0

AGP (ug/ml) 0 0

]

1% |
+ +
+ +
400 800

2 Imatinib i2 & % =7 ANHEEEHR ORI RENREN R U2 T AGP DT
CS57BL/6 = A X W ERR L - M 3Eia % Bl v ¢, PDGF-BB (10 ng/ml) 7 72 BERIRIEE *H-TdR (1 Ci/well) % IS B S L, 89

BEAMEL 72, | M O imatinib 125t L. AGP % 100~800 pg/ml QI TEHML Z DR %

& D 1M @ imatinib OFRETFRITRFHNIGIR X2 B A L L,

MU, #FOFRHE, 800 ue/ml O AGPEE

-

Sr

A

-9

¥

> 6 |

—

X 5

I

g 4t

s 3t i 22

4 s B

B 7

z 2 './f e

= * 24

B 1L 2 7

- o i’ﬂ'

Lar] 7 47
PDGF (10 ng/ml) 0 + +
Imatinib (1 g M) 0 ] +
AGP (800pp/mly 0 0 0
EM {1 M) 0 ] 0

3 Erythromycin iZ & & AGP OIERHTE]

+
+
+

i3

n o+ +

C57BL/6 =7 & & b B L= BEsgtEriia & /v 7, PDGF-BB (10 gng/ml) T 72 BFRIBIEIHE *H-TdR (1 xCi/well} % I8 EFRI SR L,
WREAE R RIE L 7. | ¢M @ imatinib & 800 gg/ml @ AGP 3t L, EM % 5~25 uM ORETHENL ZORRE > THRE L. TOBE,
800 pg/ml @ AGP OZhTE 25 uM & EM OIFNTRES TR S hiz,

1 M @ imatinib ORI EEETHIHI L7 (K2).
—%, EMOEMIZ & Y AGP O i #Ek s h,
imatinib OfEHEEFARIEREIIHEEIRSER Lz (&
3). BLM FHRHERE & 7 2 BV TR (day 14
BBy OBE A7 Pa—N Iz BT b imatinib &
EM OffR#EL, S bE IRz ilaiL 2z &
4).

IPF/UIP BEMET D AGP i3, #E AL T
EEEZRL (5.

Brdu DY AHBEERDHEF 2> 5, imatinib i3 BLM
e AMORBEMEOEREEZINEHLTWAE Z &
DS LI ote, —7H, LREAMROETEITIEIL 2
otz (] 6),

&

T

Brdu DA OFE R 5 imatinib 13, _E R
DIEFET bbb EEOBEERE TS 2 L2, ME
MR 2 b FRMEEE R OB R M E - L AT EE MY
X LTz, — 77, BLM HEEE € 7 Uiz~ o
AMAFHIC AGP 23880 L T 7z, AGP & imatinib
OIEREF IR RERIIR 2 HEL - 2 b o, £
LRI X AGP LR & Y imaitinib O IR 235
FLTWARZ RS R:, IPFRBECZBEWTY
AGP I1EE%ERLTEY, BRCHOBIZEEES
PETH B, EM ORI, in viro O & 5 in vive
WZHEWVTDH imatinib OFMREIER L1z 2 Lo, R

NItAEEOEMESRE a :, DLER S, HE
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1200 P<0.05
[ |
&b 1000 | 3500 - o
-
Tp %00 f 3000 -
i:{ E 2500
5] 600 |+ b i
) 2 2000
= 4w | P
Q O 1500
200 p < O
| P " ©
0 — 0,0
. BLM BLM BLM 500 - 0o
Saline  pLM + + + —O000—
Imatinib EM EM 0 T T
S0mg/kg  Smg/kg +
@4W)y @AWy Tnateid HV IPF/UIP
4 BLM ZEHMEEE T F 4 B2 imatinib & EM O FZH F5 [PF/UIP BEMEPO AGP 2%
B CSTBL/6 = 7 A IZ osmotic mini-pump % AJ > T 125 mg/kg IPF/UIP B (8 A) EEEREA (G A) OMmiEH AGP L %0l
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ST ERRRER IR & 5 IiigHEE IR O Betl:
—— T A=A ¥ UIHEEEE T VIS BT 5 EGF B X UF PDGF
ZRIRF O v X —HEIHEOINE - —

At AR EE S R EE

EGF B&EF v >+ — VTR (EGGFR-TKI) T# 2 gefitinib, AGI1478 35 X 1f PDGFR-
TKITH % AGI26 O 7V A4 < A ¥ S It 3 2 IEEI R 2 L, 2h o ORI,
WEFRS TV d A ¥z X AR LRI U e, SIS GI & AT, IO E iR
PHESECBYA7vA <4 il d 2 PDGFR B I UFEGFR D) YE{EX I h & OESRNC
o THIflE s 2 EBFER S 7z, AL X D EERRTC, PDGFR ®° EGFR O ¥ 7"+ VANGNE, i
FHRIRTENENC & o THARETEI W C L8 o7z, 2, BERTIED SRS
gefitinib X PDGFR-TKILZ & BREITIHEAI RSV 2 77 % — o 7 F DIz X D BN BIET 2 &
DTERL, BESHLHEORANPEKDEZMZ FOMOERASBEELIHET LDEEL O
FA

Treatment of Pulmonary Fibrosis by EGFR tyrosine kinase inhibitors
and PDGFR tyrosine kinase inhibitor

Yoshiki Ishi, Sakae Fujimoto, and Takeshi Fukuda

Deparmment of Pulmonary Medicine and Clinical Immunology, Dokkyo University School of Medicine

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

EGF recepter-tyrosine kinase inhibitors (RTKI), gefitinib and AG1478, and PDGF-RTKI AG 1296
attenuated pulmonary fibrosis induced by bleomycin in mice. Immunohistochemistry revieled that
gefitinib inhibited phosphorylation of EGFR in the lungs. AG1296 inhibited both PDGFR expression
and phosphorylation of the receptor induced by bleomycin. As drugs having the similar effect have
already used clinically, such drugs may be applicable to treatment for pulmonary fibrosis. Because
interstitial pneumonia and acute lung injury induced by gefitinib and imatinib was reborted, it is necessary

for us to elucidate enough the mechanism.
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S FEIRGEIEE N, HARTFORERF O F
F—Eh EEHETZ I LTk TS 7T %
FRLEL, fEMfaorgsimtlsa 2 L 2BEeL,
L WEMEEETAE L TEBE TV 5, BERTF
OREETAMIEO A% & FERNMIC DTEEL
TS LT b, Licdio 0, FEFHIED
BSRTERAR Y 7 0 R IR TSI LIE Y
WHRZAREMES S 5, MR OfERF & LT
13, TGF-5 % PDGF, IGF-1% ¥ ®DiFd TGF-a
EGF 2k 63, TGF-« i3, EGF receptor (EGF-
R) DU F Y FOUVLDTH D EEFMTORETE % 3§l
LY, IPFEFOCBLTHENTELTWEZ
LIS NT WS, 12, TvAd v vk BhhER
HERE® F A B v T TGF-a¢ & EGF-R @ mRNA
ST LTW5E2, TGFae D M7 AV 2y 7
7 AT, HEEEEEh o dY — AT/ v 27
o b AT, LTS 2 L3 Y, [k PDGEF
b i L OREBICHEE R T EH U Tw 557, Rat
@ vanodium pentoxide % Flv o ifR#EEE T VI E
v>C EGF-receptor tyrosine kinase inhibitor (RTKI}
AG1478 # X UF PDGF-RTKI AGI1296 #3fg#kE L 240
T 52 EMWEINTHEY, EGFR-TKI £ LT
gefitinib 233 CTlltREDENERE L UTEHIKER SN T
w2 H, FORIERE L TAaMMEOFENHIE &
NTW3EY, 72, e PAT VLA~ A ¥ UfilEEET Vv
W HWTEREO gefitinib 235 L 2 B s gl &
WAL R ENT VA, KPR T, EGFRB X
U PDGFR @F o ¥y &+ —YIHTHE (TKID) Ofifigk
ALz RIZTERERGE T 207 v d <A 0l
FAHETE & 7 )V % B v T PDGFR-TKI, R U EGFR-
TKI DR ERET LIz, 2612, MBI 5%V
750 YEADBERC L > TMHE s ATy S
PEPERF L.

TR WP « 7 1L — R
« % APEREETIARISEEE SO

SRR & 2 BRI IR O T

A&

TV <A vz k DR LT T DR & FRidE
{bFFil

C57BL/6 =7 ADREANC T v A <4 ¥ 3mg/
ke) BB AHIAK 60 ul WIEHREL T8RS UNTREEE €
FAERER LTz, 14 BiizhEEED BL, Gtk
< vEELTH&E RMHBE X U Masson &  Tri-
chrome 18 L THREYMNZE{LE A 2 71k (Ascheroft
) LTEML A, 7z, Eltik, REYHAXLT
25— rELFAEL 2. Gefitinib i, £EAH
AALEPEEA L vehicle 0 1% Tween 80 177 438 H
BOLS L2y b o—A3, SEARKESENRE
AL gefitinib 200 mg/kg ZHHKEOKRE Lz gefitinib
alone ﬁ@iiiﬂ'fl/ﬂ“?‘ff v B EENIEA L vehicle
AT AEEAES U BLMEE, TvA~vA YU ER
FENTEA L gefitinib 20, 90, 200 mg/kg ZEBHROKRS
L7:E 310 EGFR-TKI 5 % AG1478 12 mg/kg %
HERMEENIGS U BT TR U 22, BIoZEERT
B7vad=A4vrERBERNEALPDGF-R TKI
(AG1296) %5 HRENF G UHEARET L 72,

T X A RENIER L U VB DORER

FifER % —20C T7 € b YEIEL 2 DH Amex ik
TRT 7 4 A7z, AR &£V T EGFR, p-
EGFR # X ' PDGFR, p-PDGFR % LSAB#:ZT
e Lz, —KHiEN polyclonal anti-EGFR antibody
1005 (Santa Cruz Biotechnology, Santa Cruz, CA) &
goat affinity purified polyclonal anti-p-EGFR antibody
Tyr 1092m (Santa Cruz Biotechnology) ¥ X Uf% poly-
clonal anti-PDGFR g (958, Santa Cruz Biotech-
nology) 27F goat affinity purified polyclonal anti-p-
PDGFR g (Tyr 1009, Santa Cruz Biotechnology) %
100 fE5H/FTH T, ZXEiFE T H % biotinylated
anti-rabbit, anti-mouse and anti-goat immunog-
lobulins (Dako) TALE L 7z O B O % streptavidin-
horseradish peroxidase conjugate (Dako) & RI5&4
3,3 -diamincbenzidine # 2 0 £ ¥ > £ L TIHEX
€7, BEtEa Yy b o—A- Lk LT rabbit nonspecific im-
munoglobulin Z L U 7=, Z24EFEIE O 22 E KA FH
ELTHE Ao RIS EERERERC DL T,
S00 fEB EoffE A 7> L, TR LD labeling
index (%) ®3LE L7,
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