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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. In 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 + - + + +
69| F 9d Sepsis MODS | * + - - +
75| M 11d Sepsis Mops | 7| —~= - - +
341 F 3w, 10d Bronchopneumonia Mops | * ++ - - +
76 | F 9d Bacterial Endocarditris | MoDS |+ + - - -
Jt{ F 11d Hepatoma, LC mops | * + +H + -
63| F 2d Hepatoma, LC ARDS | Tt - + + -
61 | F |2m, 34d, 3d Lung Ca ARDS ‘| — + - -
81| M 15d Malig lymphoma MODS | * + - - +
40| M 7d Lung Ca ARDS | T =+ + + +
1|F 5d Hepatoma ARDS |t ++ + + =
69 | M 22d Lung Ca ARDS | + faad + + -
56 | M i1d Malig lymphoma ARDS | + ++ + + -
71| F| 12d,5d ATL ARDS [T + + -
59| F 3w Lung Ca (Iressa) ARDS | T + + + +
69| M 1w Malig Mesothelioma ARDS | = A + + +
70| M| 36d,1d Micro PN, IP ARDS | + =+ - - -
55| F | 6w.8d PSS, IP Mops | = + - - -
74| M 4w Rheumatoid A, IP ARDS | * LA - - +
74| M 10d Dermatomyositis, IP | ARDS [ T+ + + — +
21| M| 4w, 20d AIP, Idiopathic ARDS | i + + -
66 | M 17d AIP, Idiopathic ARDS | = ++ ++ H+ -
A B A B
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R D 2503, BEERYEIC & 2/FEHZ K DAD
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B Cid, —RRICIEFIEOHREL, LR 50, DAD FE
#2-3EMETL TS, ORI - - KB R R

mRINZE L,
2 Clinically diagnosed ARDS 19 cases
Clinical Events Pathology
Age | Sex Primary disease Acute lung lesion |Pa0,/FiQ,|Clinical history Stage of DAD
86 | M | Ulcerative colitis, sepsis ARDS (MODS) 136.2 9d 2w
9| F sepsis bronchopneumonia 75.9 4ad 3d
5 | 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 1814 17d 3d
77| F MDS bronchopneumonia 93.8 5d 10d
79| F Malignant lymphoma Tumor infiltration 170.7 5d 3d
5 | M AML Aspergillosis 50.8 28d No DAD,CMV pneumonia
68| M Malignant lymphoma ARDS 34.9 19d 3d
446 (M AML Aspergillosis 771 3d 3d
64 | M IPF Acute exacerbation 4241 3d 1w
73| F IPF Acute exacerbation 839 44d 2wHiw
MM 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 2w+ 3w+ 4w
74 | F | Liver cirrhasis,hemorrhage | bronchopneumonia 57.1 2d 3d+ 2w
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FESE £ TOWSET, chronic BRHP ¢ UIP (usual interstitial pneumonia) /¥4 — > Tif, 7 E4H 4
Y Th2IZy 7 b LTWB Z EBS I E 28572 (Thorax 2008, in press), Th2 [ZZEE 4 5 BERMR
BRRETT 572002, AR % HEfT U 72 acute BRHP 1 44, chronic BRHP 5135 & U BRI |
Bz thgRaT Uz, REHUR (SHREYHY) ; pigeon dropping extracts, PDE) X3 25tk (7t
PDE §itfk) THREGEE T 5 &, MIKES LA OHEBAICERMR B S, myeloid dendritic
cell (DC) d~—#—T»H% CDlaGHMEEOSHEMUTE Y, ZoBRASHEREY 7ok AL
TWLBLHEEMDE Z olz, RV AE TNV TORETTIX, C5TBL/6 (Thl &) & A/) (Th2{B{1)
PHEHL Th BX U Th2 OFE2KRE L. BRHP EFLICBWTIE, TR2EMNTH S A/) =
A, ThI AL TH S CSBL/6 WCHIERL T BT 2EMch o7z, RV AETAMRBLTH
Th2 BRI SREE I T D RRHELIC B b - T 3 L& 2 S hiz s, BRMEEOBS R SEOPET
S Iz E o7z, BRHP OFWEEIARIC 81 %5 PDE & BRRMOBE % X 5 IR L T
W ERHDL EEZ SNz,

Characterization of dendritic cells during the fibrotic process

in chronic bird-related hypersensitivity pneumonitis

Yasunari Miyazaki, Mitaka Keiko, Jin Kuramochi, Tomoya Tateishi, Yoshio Ohtani
Naohiko Inase, and Yasuyuki Yoshizawa

The Department of Integrated Pulmonology, Tokyo Medical and Dental University

Th2 predominance appears to favor development of pulmonary fibrosis both through the induction
of profibrotic events and through the inhibition of Thl cytokine production with antifibrotic properties.
We have reported that a Th2 predominant immune response in chemokine balance may play an
important role in the development of UIP (usual interstitial pneumonia)-like lesions of chronic bird-
related hypersensitivity pneumonitis (chronic BRHP) as already observed in idiopathic pulmonary
fibrosis (IPF) (Thorax in press). Recent study suggests pulmonary dendritic cells (DCs) could control
Thl or Th2 responses in local microenvironment. The aim of this study is to determine which
pulmonary dendritic cells contribute to the Th2 predominance of immune response.

We analyzed one patient with acute BRHP, 5 patients with chronic BRHP and one patient with
Sjogren syndrome who had lung specimens of surgical lung biopsies. We established rabbit anti-PDE
(pigeon dropping extracts) antibody and performed immunohistochemistry for PDE and CDla as a
myloid DC marker. PDE staining was observed as granular staining in membranous epithelial cells and
CD1a positive cells resides close to PDE positive granules. In PDE lung models, we compared disease
progression between two immunologically different murine stain ; C57BL/6 as a Th1-prone mouse and
A/J as a Th2-prone mouse. In analysis of collagen content, Th2-biased A/J had a tendency to have
more fibrosis compared to Thl-biased C57BL/6. These results suggest Th2-prone in immune response
may play an important role in a process of pulmonary fibrosis also in murine BRHP model.

We need more work to determine how pulmonary dendritic cells contribute to the Th2 predomi-
nance in chronic BRHP.
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FARZAR D 5 4 ym OYIF RIERR L, BisTt, 7>
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MR BT,
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ERESRASE, 6 8%B LU 12:B8%OM 2L
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7o, kD HIKE X b FOEEBRMN ER AR I
PDE 2 X L7253, CDla OFEHIZ, &tk g
L CEWERIICH B & 5 7ol ds, EFEBDn
DTHIVLBNPLETDH S,
BASEEEMITR T T TORET (K 3-6)

M3 CEBR7o b a—ERT., 6 ERAK (49
T3, W (FhFh n=3) L bERNIKBDO~ 2
077 —YOREKELREN - MERBEIY » /3R

a2, A/l <Y A IZRFEP S ZEME 25
iz, 12BHBOKRE S ZhZFhn=3) T,
A/T =9 RO Ak EDZEL - EOIRE S &
UHifE OILER 2328, BL6 T 6:8% £ &B{bixiZ
BEIETH-7-, 638, 2BEBIZ, v7O 77—
YWD PDE DEL D iAA I, BL6 & D A/JIZ58EWE
Gl ey

v AfiQas—rrEFHELIEIS (K6
12BTIE, A/JJ=T7RICa 57— v ENSWERNI
Hoiz,

BB R OB E T IVIZERMET VT X S
FIN T3, ThlfifdsZ OREERCES LT
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&Y B RSE A4S (chronic bird-related hypersensitivity : BRHP) (DjiRHESZEH

[C57BL/6) T R, LY
ol SR
bog, . -
L"" i A "; .\’f :-
',’;.’%‘f?, v 4 we)
AR AN D
¢ 4*‘4“” |
PO s AT ™
(A/J] .
E FooiBe
<4 4 i ¥ ’ |
ANy
[C57BL/6)
[A/J]

s

7
6
=11
R
24
SE 3
=
1
0
BL+Ns AJ+Ns BL+P AJ+P BL+Ns AJ+Ns BL+P AJ+P
6w 6w 6w 6w 12w 12w 12w 12w
M6 =wvxElfiaz—r &
B9, ThIEATH S CSIBL/6F 7 AWTBWT,

WA TR Z EDBFhoT 539, LrLIhs
ORETIE TR TRAEET NV TH D, BLZDE FTOD
FRET Tk Th2 B IREE BRI UIP XY — > D
RS L Twa eEZ6Nn5Y, 2 T2EHED
TN ES ThIEI TH L~V X & TR BT

¥ PDE Jifkiz & 2 fysdetts (1238)

BB TATTR 7 VanNy b BFEHL CRELKR
NUL7zEZ 5, REED TR2EBA L A/T< Y7 AT,
R L SR WER TH - Tz,

B

g

5B AR R O SR I AR O RS T i,
PDE & kil 2 e T 2 L RARETH o/, T
Hifg L OB EIZ I 5 OFETH 2, vV RAET
MZBWT Y, Th2EA L RSIRE I ORI
BboTwad eEzsnks, SREROBES IS
| OBFFRTIZH S 2 S g o7z, BRHP DffiiE
EoKIc B % PDE LBHAHIEO®E % X S icikat
LT RERD S EEZ N,
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(ERk 19 F5E)

TV A=A ¥ lifgEE T 7VIC B B imatinib O
PUERHEIL X A7 = KX 2
~ a1-acid glycoprotein & fibrocyte DA% &~

R wE K B BE Mt HIR =R

4 13 BLM [HRHERE ~ 7 A2 B 5 53 FAERGIGHREE imatinib (Gleevec®) DffRHE(LIIGIZIR &
HHE LT & Jz, —75, imatinib DS R 7 ¥ 2 —VIZ & ARENCB W TR 14 BES T3P
LR ERD 103, 184 14 BRIOKRS TRIUENSIRIRD Shik ol SEIC DA =X L%
ST 5 Z &2 BRNCRET 21T o 72, £ DOFER, BLM JiifiEiE~ Y A T EA T % al-acid glyco-
protein (AGP) 3 imatinib DHEIER 258§ 5 —5, imatinib B¥Efe 5~ 7074 F2HHAT5C
L T AGP OEEERAEERR S 41, imatinib OPERIELIRMSEIE S 2 Z e h L 2o7e, &7
ULEE, BHEAZED fibrocyte H3iAMEE UMERELIZBIS L Tw» 2 8ED L ST 5, Imatinib i in
vitro 12 8> C PDGF Hll#iz & % fibrocyte D#FE % BHE L, BLM JERHEGE ~ ~ A 1C B> T imatinib
HiEH 5130 fibrocyte DEIG 2B 8712, LD Z &5 BER S OZR X fibrocyte DHEE % R
E4 B ETHREINIAJREMESRB S iz,

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 al-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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{FL&HIC

FEFMMSRUERE (IPF) 13, FERAB OIS TS
FisfAE R B TH O R EG TR EER T 51555
B NTE ST, FRIAELEOBRELEH L -
T3, HA ik, imatinib (Gleevec®) #SIHERHERE DS
BBICBWTEELREE 2R L T /M sk
FERF (PDGF) OV 7% — 2 RRINCHET 5 5
KEHL, 7vA <A vy (BLM) FERMGHET 7
WIEBT BTFEESRICOW TR LTE 2, 20
#E5, imatinib 25 (day0-28) 13387 R HERELRIR
EET A EMHESEME R 5T, —7F, imatinib DR
SEX75 Va1V L ERFEBONTRENEE
(day0-14) T, PUHFHELEIR TR D & T 03, 18
5. (dayl5-28) TRIIBMEIIIRLAD S o
fo. 2T, (1) B¥ERHEO 14 QEID 4 D%S THiE
MR PED SN 05 ? (2) Z¥H¥ 14 HEO
BETIHMRBBOSNBHDOH»? D2 HEEHLH
Wb ZLrEMNE LR ETTo 7.

B &

FARAERE € 7V 13 8 38D C57/BL6 v A2 7'V
4 ¥ A ¥ » (bleomycin: BLM) 125 mg/kg % Alzet
mini-osmotic pump % W TH) 7 BHiEH T TR T
85352 X DIER L7z, Imatinib (Novaritis #:
L DE5Y 13 50 mg/kg/day ZERRNESL, Y R
<4 ¥ (EM) Smg/kg/day, 7TV Xua<A{ v
(CAM) 20 mg/kg/day 1% %% imatinib & [F]KF 12 7 T
5 L7-. 28 Bz~ 7 X % sacrifice L, Sircol Col-
lagen Assay #Wizlifio o — 7 LV EBDER & HE
Rtz & 5 MR AR HEAL ORI (Asheroft score)
% {To72. AGP i Western blotting & radial
immunodiffusion assay & THEF L7z, CS7/B6 51
3 U T SRMESFIRORR % B V> C imatinib 12 & 2 HEREHT
HlZhR % *H-TdR BX D :AAARER 2 AV CHlE LTz, &
7z in vivo IZ 31 % BHES T DO S REIIHIZNIR % 1%
9 % 72 0P Ki-67 Fifk & S100/FSP-1 Hifk D Gz
Pt 217572, —H, bt b fibrocyte [3AHK MMEHIRH
5 fibronectin I — F 7 5 A 212 L BIEBRTHEYE L7,
¥ 72 PDGF v ¥ 7% —FH % FACS IZ TRET L 7-.

21 28 35 42

Days after bleomycin administration

"ET HO T o safine
~. 1000 -1 o
A [ BLM
= 900
a 800
[}
< 700
-
o 600 ]
c
© 500
® 400
-]
€ 300
g
g 200
S 100
0 T r
o 3 7

Days after bleomycin administration

)] 3 7 14 21 28
- - AGP
AGP i
Y B-actin

Lung homogenate

Days after bleomycin administration

1 7vd~A vy (BLM) FHHEE T 7L< RICB 1T 2 AGP DR,
A: BLM W€ 7V~ 7 A DI AGP {8, MM AGP #3E radial immunodiffusion assay Z LR L7z, 2V o —L< o X T
90~110 yg/ml, BLM FfREREE 7L CiZ3HE LD LR L, 14 BELIEEE 650 ~1,000 ug/ml TH -7z,
B: MiiFs & U B1F %2 AGP OHERE—Western blotting 12 & 5 1RE—
T YRR EY £ F4 X kv AMEE % AV Western blotting 12 THRIROBRR 5 1T- 72, M TIRE IA LERC3EABE L D REELS

DR TIE 7 HERRBIR RO TEEFED 2.

BERFEREFANVANA 49 4 T 2 AR S T
HIEINBIED B
* U AR S 2 REPTRIE  SEmRE
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fibrocyte @ PDGF 12 & 2 lEFLREIX R A T > F v >~
NI TRT LT, 7 BLM iR HEE~ 7V A €T
NV ORTHEET fibrocyte BOBRET I, fifik bV 7y 4L
Hi%, (AWML T CD4S Hifk, fii CXCR4HL
{&, #i Collagen IHifFIZ & % IEREBEEITY, 7
u—4%A b X MY —RITHTo 7z,

#w R

BLM Jti#f#ERE <~ 7 A € 7LV CIXIME AGP IBE X
3HELY ERL, 14 HEHDEEZ 650 ~1,000 4g/ml
Thot-. BT THE X VS i LR %
7z (1A, 1B), Invitro T AGP 13 EERFLE
imatinib O IEFEMFIFI R 2 HE L 72 B&2). —7,

Imatinib 1uM

3H-TdR incorporation ( X 10%cpm)

R

04

PDGF-BB 0 + + + + + + +

Imatinib 0 0 + + + + + +

AGP 1] 0 0 100 200 400 600 800

2 Imatinib I & 3= 7 A fEARHESHANG O BETEITHIZOR < SIZ T
AGP D&,

C5TBL/6 =2 A X DR U - iR Mtk = v T,
PDGEF- BB (10 ng/ml) T 72 E§E#I##% 3H-TdR (LuCi/well)
% ISR SV AL, BEFEEE R HIE L7z, | M O imatinib (3¢
L AGP % 100~800 wg/ml DIBETHIIL 2 DFIR LR L
7o, FORE, AGP BN & D imatinib OARHESEHHIRTE TR
HERIBRECHTFT SNz,

3H-TdR incorporation
(% 10*cpm)

PDGF-BBE 0 +
fmatinib 0 0
AGP [ [}
EM{mM) 0 ©

+
/
/
/
%
+
+
+

+ o+
+ o+ +
0 +

+ + +

o 0 01 1 10

N

5

3  Erythromycin, Clarithromycin iZ & 2 AGP OfEF#I%.

TV A Y VIHEREEHE T F NI BT 5 imatinib OFEREL X A = X A

34H-TdR incorporation

PDGF-BB
Imatinib
AGP

CAM (mM)

{x 10*cpm}
~

EM, CAM O¥IIE AGP OFEF % f#kR L imatinib 0
HEREINHN R 2 B & ¥ 7 (K 3A, 3B), £/2BLM <
7 RAEF A EBW T imatinib & EM B X UF CAM D
BER 2B A5 D 4 T Asheroft score, 75 —% VER
W CERL TR LRIR 2B 7. (B14A, 4B)., £/
Z ORISR OEREMF I L 2 DN E S
PEBRETT 27:9 21 HEOMYIA % Av Ki-67 D
Bt (Tol, MECHEET % Ki-67 GEfaid
imatinib & EM B CEHICAFI S TWE Z &
DR Ea N ([ 5A). % T-HEHiREIC T Ki-67 55
MR, ARCKRESFHERO~—2—Td 3%
SI00A4/FSP1 BB TH 3 Z L BER s (E
5B). —H, izt b, <7 A fibrocyte (3 P
CD45 Jifk, $it CXCR4HifE, #1 Collagen I Hifgic &
3 3EREAESHEETH S I L AR LU ERICHH
L7z. E b fibrocyte IZi3 PDGF V278 —0FHHH L
(K 6), PDGF R TEES 5 2 L3RRS Ll (X
7). ¥ 7- imatinib {3 PDGF f|#Z & % fibrocyte D
FEREAEL (M8). BLMifGHEE~~ X £ F VI
imatinib % FEHI# 5 (day0-14) U fifi fibrocyte £ % &
U7l & 23, day? THEIW fibrocyte BLDEIE % I
bawt (H9).

L

4 E, HRIEBLMiFHEE~ Y A BT 5%
imatinib OFESHARNIC & 2 TR OZR I HFEHE
UK 21T 72, 2 E TIZ imatinib EHIR S 3 EE
7 it i gk v R D % RE A FE N I IR &2 SR %
Motz Z Lo s, BHAD imatinib OFTERMERIRIZHT
RIEVEH, F IR ESH RS TERIRI IS O] & i D3

w

-
-

|
o LE

. ] ;
0 + + + + + + +
[ ] + + + + + +
0 0 0 + + + + +
0 0 (1] 0 5 10 15 20

C57BL/6 =7 A & D ERR U 7 Fifsié i i % B¢, PDGF-BB (10 ng/ml) C 72 B¥REIRIEE *H-TdR (1 uCi/well) % 18 B V2 L,
REBERE R HIE L7z, | 4M D imatinib & 800 gg/ml O AGP iZ%$L, Erythromycin (EM) % 0.01~25 4M, Clarithromycin (CAM) % 5~25
uM OBETHRML Z ORI DOV THRET LTz, £ OEE, 800 ug/ml O AGP ORI >1 uM O EM, >10 uM © CAM DFEITHER

RS iz,
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A

Contro ‘

g

BLM-+Imatinib+EM

Ashcroft score

Collagen {mg/tung)

P<0.001

P<0.001

1.8
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Y
1 ;/% w
08 _ ]
7, ,"
05 }% |
0.4 / 7
n
/ 7
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+ + + + +

Imatinib  EM  Imatinb  CAM  Imatinib

+
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800 I P<0.01
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7
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o
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- + + + +
Imatinib  EM  fmatinib  CAM tmatinib
+
EM cAM

CS57BL/6 = 7 A2 osmotic mini-pump % F\>C 125 mg/kg ) BLM 2t T#45 L7, BLM 56844 14 HE 5 5, imatinib (50 mg/kg)
BEEE, EM (Smg/kg) BEMES, CAM (20 mg/kg) BiJdES imatinib & EM % 7213 CAM OGRS 21T -7z, ZERRE O HE $é
T EM, CAM BT ARREEL 2 1051 L k2 - 7o BHHER S IC B W THEHHERIR 2D 72 (A). 28 HEOLREHAW I —5 Y%
Sircol assay kit (2 & D E&IL L, ZEMOMBREARRETIZ £ D Asheroft score ZEH L7z, 14 HE» & OB S T, imatinib % % i3 EM,

A FSP-1/S100 A4

B : Ki-67 Antigen

C:merge

4 BLM BBRMEHHEE 7 V2 B1J % imatinib & EM 5 & U CAM OERZIE.
CAM B CRIFRMEL 2R Uk o o e ARG T B W TERIC 2 7 — 4 YEESIIH S vtz (B),
A [ Alveolar wall
nter-alveolar space
35 P<0.001

o 30

o

EI

% 20

-]

Z 15

8- 10

e

0 S ’O @ s
& > & >
$ @ . é q}“ ,\"?"
& &
s
&
5 TImatinib & EMBEHIZ X % in vivo TOHEEHI S Raim &%) 2,

Ki-67 Qe % LB RE 2Tz, ZOREE, BECHEET 5 Ki-67 BHH#IHI1Z Imatinib & EM AR CERBECIFIS A TwL 2
PHER S iz (A), BEHUERRICC, ZORECHEET % Ki-67 [BHAIKIE, FRHC SIO0A4/FSPE B TH D, HHESFHIaTH L 2 &

PHER Sz (B)

BT % &5 2 72, I, BEBEHEO fibrocyte 53
CXCLI2 M i~ Ui b S L Tw
DEEB R ENT WS, 22 THRLIZFEHOBRETIX
imatinib »? fibrocyte @ i~ OB IE 1 BI 5 L T
% EWIREE L TRET 21T o 72, Z OFSRE, imatinib
& PDGF 12 & % fibrocyte DHEE ZHE L, BLM fifi
MEE~ 7 AE T NI BT imatinib BT 4% 513 fiti
fibrocyte DEIEG WA & 72 Z L 55, imatinib FH

5 O%IF T fibrocyte DEFE ZHET S 2 Lic kD
FHE I N ITREES R S LTz,

% 72 imatinib |3 H0C BV TGS M o 1
RGBSR R F T 5 2
&, AGPRERC LV ZOERSEERRZ I HI LN
ootz £7:4810 imatinib itttz <27 o
4 F2HRT % 2 & CRESHRBEEINHIZIE 53[5
B2 BRI, B DT IPF B
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Human

TVA A Y BHEE T 7 NI BT S imatinib OFUEREL A = X A

Sounts

PDGFR- B

At
] ;JX\
LA
4
10! 102

10°
FL2:H

7
10°

F

10

X6 =X fibrocyte, t | fibrocyte IZBIF 5 PDGF V& 7% —DHH.
< R, k£ b fibrocyte ® PDGF V& 7% —DFH % FACS I T LSRR~ 7 A Cid PDGFa & 8, t b Tk PDGFS D3V F I 558

X7

Cells/HPF

X8

Hiz,

Mouse

140
120
100 |
w 80
o
I
= 60|
8
40
20
0
Medium PDGF-AA
100ng/ml

b | fibrocyte ® PDGF HIBIC & 2 #EREDIRET.

fibrocyte @ PDGF i & 2HEFEREIT R A 72 F v Vo —dRIC T L 72, BR,

140

] PDGF-AA
PDGF-BB

120 |
100
80 [
60

40 |

20

PDGF 100ng/mli

+ imatinib 1pM
Imatinib @ PDGF $IEC & % fibrocyte DIEERIE DR,
PDGF-BBI100 ng/ml | ¥ {& £ 3 fibrocyte O ## 7 % imatinib
I E %L, PDGF-AAL00 ng/ml iZ & % fibrocyte OFE
LEEE L,

Mediumy PDGF 100ng/ml

PDGF-BB
100ng/ml

% total cells

X9
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PDGF-AB
100ng/ml

PDGF-CC
100ng/ml

PDGF-BB100 ng/ml THELFEERER LI,

| —e— BLM
— >¢— BLM+imatinib

day21

day7 day14

day0 dayd

BLMi##E T F AL BV 5 imatinib® 51 X % fifi

fibrocyte DRRET,

BLM % 7)< % AZ imatinib 50 mg/kg/day %8 H kP
5.1, 7 HE DM fibrocyte DFIG E T LR, 2 b o—
VB LERRBA L Tk,
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D#J 50% 12 BV>T AGP EE1Z 1,000 pg/ml MU E & &
BETH-7z. B2Hh5H AGP OFEAIZ imatinib DIl
FEBELDONT VAR I>THEEINTL 528
o THb, S, MERED R 7 — Y RiEF I
& 5 AGP D#BORSIVNEE L Bbh3, UEDZ
&5 IPF I3 2 HiAFHEEE & L T imatinib O
RIS 2Z BT 58213, fibrocyte DIFEHEDES
DEDKRETOEETHY, FEBERST BRI
¥ AGP BEWERE L % 55%E0T K EM, CAM
EDBERABEOEAN L DEIRKTH 5 WREM IR
B,

SE
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[SErk 18 &)
BRI RSHERE @ Fibroblastic foci 1281} 2 B {E T REOMER

[Bf] SFRMEMREEE (PF) ORI B 3 BEFREOTL 2B I L IdiGHbo X # =
ALADFEFCEETHL LBbih s, hTH fibroblastic foci I35 ELDE D IER LIS THY, #
DR BT 5 & FRBEBTIRCERTH 5.

(R & /8k]  IPF SERID VATS Befhh & BEEYIR 2B L, HistoGene 12 CHiff, Laser capture
microdisection $1Z T fibroblastic foci D53 D A % FRENCEEL L /2. PicoPure RNA isolation kit
ZFWT RNA 2381 7-D%, RiboAmp RNA amplification kit {2 X > T RNA ZEEL72, X5
iZ AmpoLabeling-LPR kit T7 XY > 7' LT, GEAray Q ¥!) —X TGFB BMP signaling pathway
gene array & Extracellular matrix and adhesion molecles gene array * AW T% W ZFhiy 100 FEEHD
gene DFIFFHE LTz, f#H7I SuperArray analysis suite FTfT-7-. IEHERA L MEREEEAIC B
JAEGTHREEa Yo —LEL, 2B EZB 2EBUTORRL2RLUIBEF ML 7.

[#55]) IPF/UIPS fEfIO fibroblastic foci i 351 2B TR/ Y — iz W T OERTH 11T
Rtk TH -7z, TGFB BMP signaling pathway 52 Tl BMP6, BMPreceptor 2, CDKNIA, CDKN2B,
EVII, Integring7, LEFTY1, SMAD7, SMAD9, MYC, RUNXI1, TDGF1, TGFB3, TGFR1, TGFR2 T
25N E OSBRI E S 4, Follistatin SMAD2, SERPINEL, TIMP! Cit 1/2 DLEDIAE SN
7z. Extracellular matrix 2Tl Contactin 1, Cathepsin G, ICAM-1, Integrine2b, MMP-7, MMP-12,
MMP-16, Plasminogen activator, E-selectin, L-selectin, P-selectin, osteopontin, Thrombospondin 2 @
¥ & Caveolin 1, CD44, Cystatin C, Catenin, Cathepsin L, Fibronectin 1, Integrina11, «3, 81, 85,
Laminingl, MMP-1, MMP-2 D4 %2587z,

(f5am] ZEORSNIZBEETORINEEHE LKRIET 5 2 L2 & > THRHEED X & = X 2 %A
L7zvy,

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

Y oshiki 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. OBJECTIVES: 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 SBMP 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,
CDKN?2B, EVII, Integring 7, LEFTY1, SMAD7, SMAD9, MYC, RUNXI, TDGF1, TGFA3, TGFRI1
and TGFR2 in TGFS BMP signaling pathway system, and Contactin 1, Cathepsin G, ICAM-1,
Integrin@2b, 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 TIMPI in TGF8 BMP signaling pathway system,
and Caveolin 1, CD44, Cystatin C, Catenin, Cathepsin L, Fibronectin 1, Integrinall, a3, 81, £3,
Laminingl, 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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