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REF RO 3 EEOMBMED TV 72 in vine OWE F 1T o 72, BECRIIEAE T MMP-9 25 TNF- o, IL-1
BIZL D, MMP229TGE-B 2 X g s/, TR EEMLA Tl MMP-2 ¥ TGF-3 i L W B s n 7
25, MMPO BN A Fh A iiBwTdRLArFES e, REX LEMAMKTIL TNF-a,
IL-17, TGE-Zi2 8 - T MMPO 5 gEE s, HERR, HBILE, fREXTbEoThofMifatkics T
& TNF-a, IL-18, TGF-2 il & - THE 2N/ MMP-2 & 5 v id MMP-9 4% IFNy % Dexamethasone 12 &£ -
TSI & 47, FAREFX LMY T ECM 288442 2 L2 5D MMP DERPELT L Z &
BTz, ARFFROE, MM 4 b A4, BT A A A 2, ECM &4 MMP ORIRICEE
MAFT e o,

Regulation of MMP-2 and MMP-9 Expression by Cytokines and Extracellular
Matrix Substrates in Lung Cells

Hisako Miyakawa, Kazuhiro Iyonaga, Tatsuya Okamoto, Isamu Cho
Moritaka Suga, and Masayuki Ando

First Department of Internal Medicine Kumamoto University School of Medicine, Kumamoro, Japan

We recently reported that matrix metalloproteinase (MMP) -2 and MMP-9, produced mainly by macrophages and
epithelial cells, contribute to lung injury resulting in the structural remodeling. The present study was conducted
in order to know more about expression of these MMPs by macrophages and epithelial cells. We studied regulation
of MMP-2 and MMP-0 expression by cytokines, growth factors, dexamethasone (Dx) and extracellular matrix (ECM)
substrates in THP-1, A549, and BET-1A cell lines, representing monocytes/macrophages, atveolar type II cells,
and bronchial epithelial cells, respectively, using gelatin zymography. MMP-9 preduction was increased by TNF-
@, IL-13, and LPS in THP-1 and BET-1A cells but not in A349 cells. MMP-2 production was not influenced
by these stimuli in any of the cell lines. In contrast, TGF-2 upregulated MMP-2 production in THP-1 and A549
cells and MMP-9 production in BET-1A cells. IFNy or Dx suppressed TNF-o, IL-1 3, and TGF- 3 -induced
MMPs production in these cells. Furthermore, BET-1A cells cultured on type I collagen or fibronectin displayed
greater constitutive, TNF-«-, 1L-13-, or TGF- 3 [-stimulated MMPs production than BET-1A cells cultured on
type LV collagen. Our results suggest that cell type, proinflammatory cytokines, growth factor TGF-2, and cell-
ECM interactions, all affect expression of MMP-2 and MMP-9 and help to clarify the role of these MMPs under

inflammatory lung conditions.
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(Fig.1B). TGF- 32 i proMMP-9 DA ({313 & A L B8
ZRIZEF, proMMP-2 DEHB AN E ¥ 7 (Fig1A, C).
TGF- 3 100 ng/ml DIE5-T proMMP-2 DREBII R 51214
iz, F 7 Dx U proMMP-2 & TF proMMP-9 $ % H 4
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B2 ah o7z (Fig2A-C). L L, TGF- 2 if proMMP-
2 DFEIE BIE KA S 72 (Fig.2A) . TGF-3 10-
100 ng/ml #>3% 5T proMMP-2 DESIRATH) 5 512 ehn L 7=

{Fig.2C). ¥ 7: Dx i proMMP-2 % OF proMMP-9 O
AN L 72,

BET-1A Tid, TNF-o B UFLPS, 1L-148, TGE-3 @l
B L CIR BRI proMMP-9 D FEELASEEND | 72

(Fig.3A,B). TNF-& 10-1000 U/ml & 2\ E IL-13  1-100
ng/ml, TGF-3 1-100 ng/ml ¢34 5-C proMMP-9 $F 8 1%
34 ML 72, Dx i3 proMMP-2 B IF proMMP-9 D%
Bl #If] L 72, TNF- o B.OY LPS, IL-1 2 O F)#{!3 proMMP-
2OFEBIIZIL A LBEERITS h o720, TGF-3
i proMMP-9 ORI 2 H A4 A5 LI & 472,

TNF-e¢ & 5 3 IL-18, TGF-2 235 & 17> MMP-9
BUMMP-2 DREEDOIFNy HL5WidDx (2 L 5E{LEEF
fili L7z, THP-1 T IFNy & %\ Dx A3 TNF-a & % \»
FIL-1 3k - TREE SN proMMP9 ORH %, 7
TNF-a & &V IZIL-13, TOGF-3 12 & - THE S 1 /-
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TGF- 3 I1 B2 KD genomic instability O &5

woOwEST & HE kW B KRT W
B OF OBl O#EA

transforming growth factor (TGF)-2 i3 Fp38 ERAHE DRI B W TEB LB R/ L TW L7,
in vitro AT 3T b Nl E AL O MR 2 )5 D, — 4, BRRPERERRARE O R O — 2 T H Ll
AR BERIFLCE LT, SRETIERLACEITS L Twiy, Fila A M 0B AT TGF-
BOFE DB Lo T A LiREL, 20RFE0—28 LTRIZREDH 5 TGE- 211 BIZHHF

(TARID) @ exon3 {27465 % microsatellite THOLIZE 2 SCL O 2 3A4 72,

LT B AR A B O ALERE R 1 & microdissection 2 & o THIBAZ M L, #5572 DNA 81 -
LT nested PCR i % IV THINE LR L 720 £ OFVE, IPE 1 IEFI ORI b AB R HZE 121 M o5
SHEFIOMATI BV TEREAD . FABORE LAWBRICB TS —MTERFEEI N Tp
RIN 24§ % i fi i 4T3 TARID AR T O RARATERD & N 2T LB OV CReMMDILUT % 52 L
7. BRE L RSB TER D OIS IZDWTIE, TGE-# 2 & 4 LRl oM as B a4 s 2
oL ABTETH L ARER AR SR

Microsatellite instability in the transforming growth factor-3 type II receptor
gene in alveolar lining epithelial cells of idiopathic pulmonary fibrosis

Seiji Hayashi, Masahide Mori, Hiroshi Kida, Hiroshi Morishita,
Sho Goya, Hiroto Matsuoka

Departsent of Molecular Medicine, Oscaka Universizy Graduare School of Medicing

it has been reported that transforming growth factor {TGF}-2, which plays an integral role in the pathogenesis
of idiopathic pulmenary fibrosis (IPF), suppresses proliferation of alveolar epithelial cells in vitro. Although
hyperplastic lesions of alveolar lining epithelial cells {ALECs) are characteristic pathologic features of IPF, the
mechanism of their involvement in the pathogenesis has not been extensively studied yet. On the assumption that the
hyperplastic ALECs have escaped from the growth inhibitory effects of TGF-2, we searched for mutations in the
microsatellite of the TGF- 3 receptor type [I (TARIE} gene. To detect a deletion in the polyadenine tract in exon
3 of the T 2RIl gene, cells were isolated by microdissection from lung sections of IPF patients, and DNA was
extracted from these cells and amplified by high fidelity PCR.

A total of 121 sites of hyperplastic ALECs from 11 IPF patients were anatyzed, and a one-base-pair deletion was
detected in 9 sites from 5 patients. The mutation was also detected in smooth muscle-like cells of the thickened
pulmonary artery. In some tissue areas where the deletion was detected, low T 3RII expression was confirmed by
immunochistochemical staining. These data suggest that microsatellite instability in the T ZRII gene occurred in some
lesions of hyperplastic ALECs in IPF, although at a low incidence, and this genetic disorder might play a partial
role in the pathologic changes of IPE.
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Lo

FEFEMENATAE (idiopathic pulmonary fibrosis, IPF) %
BB ETAMOBMBLR/E BT, HRLEEED
HERAE IHEBEEERO D XA TWwE Y, Z0
EHBIS RS RIEI & 2 EEEEISHT 2 BHEOBERT
ELHEINTWED, ZOHBITSCEBEESAT
Wiz, B E R oW TS S P A v o—HET
# % transforming growth factor {TGF)- 3 %% ¢ Hé 5 5 i
CEST LI EEREY BEENH D Y, 72 IPF OHEL
BTN MR & CTGR- g B L Twa
ZEAREH IR T A0V, DETR4 ik T v R I LR
B TGF-S1 T2 EA LSRR S 2L LMY
ZHL D LREEAEZ D, TGF-3 37 IPF OWER KO
ETHOTHEELRFTHLZ ExH B Lo,

TR —EROHERE TRE S, TGR-p @
BB LA RE I H2EE (TARID OLEHE, #Hik
OWMEILTH 2 T RBREERESLFEECOHRE SR
7200 2L TSRINEIET O exond 12 adenine 77 10 15
BT B microsatellite FAZ (EUF A10 £ F]E) To |
BV LERDLEORRIZEZODE SR TS,
SR A, MR EEMRTORABORRITEL - T
TGF- 3 2RI & 2 0B MRAELE L Th b DTk
ndp EAGE LTI F OMET 24T 5 72,

P

(1) BiEOVER

PRI (AP R MM ARASAE & B b i, MIRES T ik
(VATS)IZ & o THIEEZ2EY1Z UIP & 27 S 172 IPF1L
(table 1) @35 7 ¢ YREERMEHBPSES 1L 3
pm QYR 2 ER Lo, - M eI 3 o gEia
TEHEUCHRRD O b FERICA T ER L A2, oK
NG 74 AL TAT b3 ) rRBETo28, B
Bv1 w2l 4 ¥ — (Naishige ft) #Hwv7:

Table1 Patients’ backgrounds

Case agefsex BL {pH/PaCO2/Pa2) (%VC/FEVI1.0%)  complication

L. 67TM 800 743/37.9/813 73191 DM

2. 6BM 560 740/41,4/973 113 /75 LC
3. 51M 3000 7.34/355/885 497100 DMHC
4. 59M no information

5 4M 840 738/47.3/86.2 75191

6. T73F 1] 7.40/45.3/79.7 497100 DM
7. 62ZM 2280 73974261952 557100 HC
8. 35F 500 740/ 38.6/96.1 98/79

9. T0M (+) 7.43/47.6/ 780 90774 c
0. 79M 1160 no information 1C
11. 38F 0 740771671747 60 / 86

sex 1 M, male; F, female; smoking : BI, Brinkmann Tedex {smoking x years);
complication : DM, diabetes mellitus; LC, lung cancer; HC, chronic hepatitis C.

KBRS R R R 2RI TR R 5T BE PR i
¥ UEAMMEREUAI RS

microdissection 12 & D AR ol LESRERE, £
B, #MEE, WEk: ShS 1 BFRC2E8m 105
530 EBEEOHBERIIL: . or be—k LT
TR THEEAIR R £ MR T W O R
B B, WEIRA S b AR SRR & mUR L 72,

(2) TARII EIETF O primer O FE

T ARIL & {5+ 9 exon3 i adenine 2 10 2 E ¥ 5
microsatellite T T L HE L2 2 H O primer 23T L7,
primer 1 : 5-CAGTTTGCCATGACCCCAAG:;
primer 2 : 5'- CTTCTGAGAAGATGATGTTGTCAT:
primer 3 : 5-CCCCTACCATGACTTTATTCTGGA;
primer3R:5-Rhodamin-
CCCCTACCATGACTTTATTCTGGA:
primer 4 : 5-CATTGCACTCATCAGAGCTACAGG

(3) TARIBIETF DRIEDFHER

G OFIE % proteinase K FFHE 101 (proteinase K 200
pgfml, Tris-HCl 20mM, EDTA 1mM, Tween20 0.5%) T
37C 2448 MR S & 7:, 98°C T8 spmsvms L,
Z O EGHE % # B L L T high fidelity DNA polymerase
(KOD polymerase, TOYQBQ) & Rhodamin E5% 7 5% A
©— %I T nested PCR %17\, T 2RI @15 T exon3
I RARERL T OM@EY ., first PCR; Tris-HCI
(pH 8.0} 0.12M, KCl 10mM, (NH.) :SO; 6mM, TritonX-
100 1%, BSA 104 g/ml, MgCl: 2mM, dNTPs 0.2mM each,
primer 1 0.3« M, primer 2 0.3 4« M, KOD polymerase 5U/
A& E 1501 94C 1090, 94C 15 61C 14 72C 2085
3041 2 v, 72°C 5 4. second PCR ; first PCR @ I TE
141, primer 3R 0.5 M, primer 4 0.5 M, KOD polymerase
SU/pl 2 151, 94°C 1097, 94T 173 61C 149 72T 20
B304 7, 2Cs4%. PCRIZBITS Ml E L
T H0 v, BB LE L TEEY FRELE e
F KIEEHIELYE HCT116 (ATCC Number: CCL-247) %%
Hiti L 7> genome DNA 180pg % $581 & L 72 (HCT116 ¥kiz
TARIEGET D exend O AWOE T 1153ERIE LT A9
LhoTwn5h "), PCR DK, B AU %z 37
CTI3kEML EREs 2 05T T4 ATk 2 v Th
L, RUFTZYLT I FEE BMIER) ¥AEHWT
2500V30W T 2.5 Fp R B XK E) L THRE L 72, FM-BIO
IT multi-view (Takara) % Fv» 605nm OBGE 2 #lE LT
Nr VowEreRftl, BEHEBEON, FEHWTT
WESETICAE LSS I 0Ny FEBIELS LT, 1
EHRENYF (A9 =98bp) S IEH /N F (Al0=
99bp} X 100 (%) % deletion rate & L CHEME L 72,

(4) PR ALYt

— DMK DV TI TR Y 2 Ry ilak it %
Tof. TARUDHMBA N AL ¥ CRI 16 7 3 /B
EITTLPETH LI TARI (C-16) Hifk (Santa Cruz)
0.5 g/ml # F >, VECTASTAIN UNIVERSAL Quick ¥ ¥
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b (VECTOR laboratories) &ff] L, DAB &#HH & LT
ST

(5) TARI E(ETFOIRERIIDIRE

E L —ERoMmEII oV TILERREN & gE L.

deletion rate % V3 & R O first PCR @ FUGHE & S50 & L
primer 3 & primer 4 % f \» T second PCR (Bl i & 50
) BFT, F ORI AR T A0 — 297 L% e T
TREEELET A 2 B LA, 2O PCREWH S0ng &
primer 3 & % Vit primer 4 % A > C Dye Terminator 7 12
£ = T # f§ L (ABIPRISM Dye Terminator Cycle
Sequencing Ready Reaction Kit: PERKIN ELMER), 373A
DNA Sequencing System (Applied Biosystems) % v THE
UKE) & A7 IR e L7

(6) BIFEMIG - BT 2 TERN E{ATEROHN
EEL L CRERC Lo TR ONANEOMYES, S

DNA ZHIE L, LEOFETTARIASRTEROBKN
TR AT, ARG 53 ], B LA 15 ], A
R 10 40, e HlRaHe 5 61, ANHiFRRE 30 FlesT 13 4
Thh.

Tabte2 Deletion mutations in exon 3 of the TGF-j receptor type
1T in various cell types of IPF

cell type positive / total

IPF
alveolar lining epithelial cells
pulmonary artery#
fibroblasts
bronchial epithelial cetls

9/121 sites (5111 cases)
8 /40 sites (3710 cases)
none / 18 sites
none / 18 sites

non-invasive lesion of lung cancer
broschial epithelial cells none / 10 sites  (none /3 cases)
pulmonary artery nonc/ 9 sites  (none /3 cases)
Samples in which the deletion rates were over 20% were defined as positive.

# smooth muscle-like cells in the thickened pulmonary artery wall

A BhfE b EziRe C
site 3-4
oo i e
- . e
G V@ém 1PN A
B G 3 .
b0 B
ca - % . i
; By L : K
O
e - ?’/}i}’?g:ﬁ .
® ;{3’ O T
o Ling v Rl S
H-E stain

B sarmple 3-4

v

1 2 3 4 35

;0
N H

deletion rate 65%

N : control DNA extracted from normal peripheral blood cells
H : control DNA extracted from HCTJ 16 (1-bp deletion)

Fig.1

after dissection %% f arg o { Lt S
EE # ;?‘{2%? A *(,' ;%,. %‘fi!%“;ﬁ;}‘“uw e

w X

IPF 11 fEF O BTHE R A T R 2 121 (BT A3 AR 7T 8
T, FOHWTS5ER 9 BRI BT deletion rate 4% 20 2»
5 100% DML R Y B 7 {able 2). F 72BEDRUE
LoBhEiik (% MRk n) (T B o AR AE 2 e
EIOENBNICBVWTL MTERBIEESh/ F0—
HT, MRFHCIET - ELh i EKEREToRELE
TR R L EEONE XL B ) TOBWRELE
M, MMEEFHEOBHES THERIRE S
7o (EMLFIE fig] IORT.

TARH I3 2 Ak TR L D i L
B R e () B TR L 7 RR R AE SRR IR < h A RIA)
1Z& o7y, Wil Eo TAROD BT O RN HEES I
F LR O R W TR —FR T O Y B I O F A Eh R
it (fig.2)

WEHEmT 2 fuE LR T, kol ahn ey
72 Al0 T | M OREF DO (figd).

AHEES L LT 13 L, MEoBREY T

o0, wihd FEROTRZED o7
EE - R

LR B )‘Z)ffﬁi@iﬁﬁ'@iﬁfﬁ%ﬁﬁ%*ﬁ?ﬁ?‘%
72040t microdissection 347 & A ML HIE & 47w, X
512 MeCaffrey B 715" A‘HBE&,’E LTCHr =7z,

TGE-2 1d 2 F TodrAs LHEH» G, MSHHEDORE
ERICBWTRELEHNERAL LTV LZREBLSTH
B, FOFMRRATET TGV R,

Ml o TGF- 2% a1 8 E MO 2 ME S

AE L L 7= B BhARk
5ite 7- 9
*’,’ Fikd
after disicction

SE

%’@ *wta..

deletion rate 24%
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H *f%ﬁ?&?;,

ST 1
SR,

1 iﬁ% ﬁﬁq SE (sample 5-7D43ET)
GAAGGAAAAAAAAAGCCTG

GAAG&AA?\/\AA A!\A&C(IIG

I__E Tﬁ (sample 5-6(D43#ft, antisense)
CAGGCTTTTTTTTTTCCITC

CAG&C'I rT!"lTTTJOTCCTTC

— e~
Fig.3

D, ZO2BEOZEENTGR- 3 IEELE4 25FF
DAEEREHET LI LI L - T THBAIDESZ
EATHNL B, SOIESRICEIEE S L7 TGE-2 IR
EREORBRTIREBBLU T OETHRET L A%S
EEAFPRETAELD, TOLESE—WENT
homogeneous {24 U723 5121 TGE- 3 12 & 2 E8{EiE 0
fEb oL {hh, ZOMEIZHEVTIE TR 212X 2 #E
P EEE U EEREGRE R A LTRSS EL S
A, RIEROBEOMBIEEORETL & b L%
SE7 microsatellite TOZER A U5 O Tidde v & HER
ENZ,

—gap
F—08 bp

deletion rate 100%

1 2 3 4 5 6 7

deletion rate 20%

TR, FERE VNG O MER TR L SN DNl L
FMBOBERHREORE 22w T, IPF BE Tl
LAORITER SN2 REIDL - THRMNE TREE =
h, ZTHEEREL LD L L OBTeMt 2 B b R s
FAL T AR LTBERREIBRINTHWD &
AORTEL, LELEFS, SEOMFIL - T—H
OIFEIZDTid, TGE-2 12 & A L il o b Hi) 75
AL T2 2L I2L 2 BERTHALAREEITREN
A

MOBMEICT 208 LT, BEESRNICM
B F A A > & KL SE7:TGE-2 U2 HEEO TR
FEMEH RGNS AV Sy e A B T R
DB PEREINI- LI HEFH Y ¢, SEMEES
iz kS LRy MR A TGE- 2 OGS, F
OB T FETLMEELEL LD,

70, HAESHE & 02 TGE- 3 1 RIS BRIEOE R
EENTwE7280, BIBeCOlELmLr. ke
DBFTTHBEEOHRER s ah -7, LoL, #HE
DBRETIREBHERTERELZZD LW IREL S
D —BOREORRL LA UEBERTGET I 2w,

3, TOWFFRIIEL, B E TEMEVZ2EY
R S e AR B L R B S 2k & RS AR FERT TR 1L B
FRRIEEEAE (R#Hv A LT,

T7:, RIRARZEEETNBERE, B 7Esinrgdhs
fake, EVHEEMTTRILFEROE + DFHERZELIZBW
THRIMEDOERDEEL BTV,
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[B 89) B c B 2 MR, BolEEEETFCHE My ErnlS Il oW THRE L7,

(PR A E] bR 7 Vit 6 B Y A 25 —F5F v b (#200g) {2 Ward &5 D HEICHE L T2z
15Gy DHBIRHE 2179 2 & CER L7z, WETRIEEE, 2, 4, 8, 18:8#C 6ml DEFAEKIZT 5 @E
HEMT R BEE £ 1T\ BALF Z [BIIX L 72, 1200mpm {2 TR H, Lg% -80C IRFE L. EBITiE, 2542
EATIZTC 10 f5ICIRME L 72 BALF M L7, WM MR ORI, M SmeEE 4 807 v ML D
Phan & D HEICEL T -7, 405U E2 3 3 12 THF#E N 7 VBT 2 2 L TR
O AR LA, 3~ 10 TERICER L. oy ¥LEROMER, Boc-Val-Pro-Arg-
MCA ZEE DTl L7z, F 8o BiEd i d, MTIT I CEH L 72, [FIKHC, BALF |2 anti-
thrombinlll (ATII), argatroban @ F O E ¥4 v e ¥ — 2 MA CERFAOEEOIEI R 2 B L7
R ERRE i, ~Tr Ry nF Y RE, THY - va ) —REm A ER L7, [RRR] Mt
Bl HLERET BTl e 4 B E S M E~OMRERE, MEEORENA LR, 18 BE BT E & e
@7z, BALFH O b2y B riEthid, SEBEES » @ BALF A3 T & i o 7043, WETRIBETE 2
T 23.9 + 20.1nmoi/h, 4 28T 428.9 + 328.9 nmolh, 8@ T 71.9 = 15.1 nmolh, 18 T 56,7 & 6.8 nmol/h
Thl, BG4 B TRVEYP - AHCHNELR, AFFYCH AFSLYB, AV TGO
EE RS RS 3B L USRS T v F TAHBEERED SNk d o 72, BALF OB RS R E 1,
10% @ BALF %N L 72354, JEEESS v b2 50 BALF T4 404 £ 4.7% OMEFEMEGE RS S -
A, BBEL 4 B9 BALF TH 799 £ 101% & S 52 EFRH LR, —F, 18 #8EBOMEY S v | @ BALF
TIX126.6 £ 19.5% & 438D BALF & 0§ S EMSEMilalgmisttrssdn ohi. raor ¥y f e sy —

(ATIIL, argatroban) % M\ 7-fHEEED S, 4E5HO BALF DS EFFRBEEEL P f Y
Yz TR s A, 1888 OMMESENIREREIEHEEESN Lo, [F R T v - Hatiings
TFNHE, P02 ARSI ARMEE O S R R EREE S LTEESRR R LT
RT3 = (A

Thrombin Promotes Fibroblast Proliferation
in Experimental Radiation Pneumonitis

Saburo Sone, Kenji Tani, Yasuhiko Nishioka, Luping Huang

Third Department of Internal Medicine, School of Medicine, Tokushima University, Tokushima 770-8503, Japan

To clarify the role of thrombin in the pathogenesis of radiation-induced pneumeonitis, we measured the thrombin
activity and fibroblast grewth-inducing activity in bronchoalveolar lavage fluid obtained from irradiated rat lungs.
Bronchoalveolar lavage fluid was collected at 1, 2, 4, 8 and 18 weeks after the irradiation. Thrombin activity
was not detected in the bronchoalveolar lavage fluid from unirradiated rats, but the bronchoalveolar lavage fluid
obtained from irradiated rat lung showed significantly increased thrombin activity, which reached maximum at 4
weeks after the treatment. Higher fibroblast growth-inducing activity was detected in the bronchoalveolar lavage
fluid from trradiated rats at 4 and 18 weeks than from unirradiated rats. Pretreatment of bronchoalveolar lavage fluid
from irradiated rats at 4 weeks with thrombin inhibitors, antithrombin III and argatroban, significantly inhibited
the fibroblast growth-inducing activity as well as the thrombin activity, On the other hand, these thrombin inhibitors
did not inhibit fibroblast growth-inducing activity in bronchoalveolar lavage fluid from irradiated rats at 18 weeks.
Purified rat thrombin induced proliferation of fibroblasts from irradiated rats similar to those from unirradiated rats,
These findings suggest that thrombin may play an important role as a fibroblast growth-inducing factor during early

stages of radiation pneumonitis.
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HEAbIE, BRLLELEEETAERELMETHY, iF
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Figure 1 Thrombin activity in BALF from irradiated rats, The BAL was performed at 1, 2, 4, 8 and 18 weeks after the irradiation. Thrombin
activity in BALF was expressed in nanomoles of substrate per howr, Values represent mean & SEM, with n=5 in each group. * significantly
(p<0.05) different from the value of irradiated rats at 1, 2, B and 1§ weeks.
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Figure 2  Effect of BALF from unirradiated and irradiated rats on fibroblast proliferation. The BALF obtained from unirradiated and irradiated rats
at 4 and 18 weeks was concentrated 10-fold and then added to normal rat lung fibroblast cultures at final concentrations of 10% or 50%., Growth-
inducing activity was expressed as the percent increase over the value of medium control cuitures. Values represent mean of independent
experiments using different samples (n=3) . *significantly (p<0.05}different from the value of unirradiated rats. T significantly (p<0.05) different
from the valuve of irradiated rats at 4 weeks.
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Figure 3 The effect of thrombin inhibitors on the BALF obtained from irradiated rats. (A) Thrombin activity in BALF from irradiated ats at 4
and 18 weeks after the pretreatment with AT-II or argatroban, The concentrated BALF was preincubated with an equal volume of DMEM,
AT-TIT {80 U/ml) or argatroban {2mM) at 37°C for 20 h. Thrombin activity in BALF was expressed in nanomoles of substrate per hout.
Values represent the mean of independent experiments using different samples (n=3). (B)In vitro effects of AT-III and argatroban on fibroblast
growth-inducing activity in BALF. The concentrated BALF at 4 and 18 weeks after the irradjation was preincubated with an equal volume of
DMEM, AT-III' (80U/ml) or argatroban (2mM) at 37°C for 20 h. The solution was then added to fibroblast cultures containing 10% BALF,
The growth-inducing activity was expressed as the percent increase over the value of medium control cultures, Values represent the mean of
independent experiments using different samples (n=3). * significantly (p < 0.05) different from the value of untreated BALF,
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Figure 4 In vitro effect of rat thrombin on unirradiated and irradiated rat lung fibroblast proliferation. Highty purified rat thrombin (about 3,000
NIH U/mg) was added to fibroblast cultures at concentrations of 1 and 10 NIH U/ml. After culturing for 3 days, fibroblast growth-inducing
activity was detected by MTT assay as described in Materials and Methods. The growth-inducing activity was expressed as the percent increase
over the value of medivm control cultures. Values represent the mean of independent experiments using different samples (n=3}.
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Insulin Receptor Signaltransduction and Lung Fibrosis

Masakatsu Tamaki', Yoichi Suzuki', Takuji Shirasawa', Shotoku Aoyama’,
Arata Azuma’
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2. Imternal Medicine, Nihon Medical School

We generated a mouse for insulin resistance by introducing a mutation found in longevity mutant C. elegans,
daf-2. Using this mouse model we tested whether insulin resistance confers the insensitivity for the development of
bleomycin-induced lung fibrosis. Lung fibrosis was moderately induced in wild type mice by intravenously injecting

100mg/kg bleomycin while fibrotic foci were hardly found in mutant mice. Immunchistochemical study indicated
that MnSOD, antioxidant defence system for reactive oxygen species (ROS), is up-regulated after O, exposure,
suggesting that ROS may play a role in the development of lung fibrosis. Our data suggest the possible preventative

measure by antioxidant treatment for the development of lung fibrosis.
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