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ETAHLNOTH L, EEEEREREMAELNEH
EELTHERCEAIRER Y &L, LTORE
PEEL, BREFIIORTL I HEE L WE
TREER & CHHERDY - HEEMTTTE L LT, ERIOITRE
% BV IL-10 @) decorin B FE A & A AN
HREoRE 2T, @14 BH v 7 4 FOWMMK
HALEHZ B L, 20F2RL. OSBRERERS
TR BT AMERAE (DAD) EFLEER L, MMP
OFENIDVTHFTT 5. ORIDHA BT 5 MMP DR
BB owTHEREL, MR EEOmED Ao XL
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DT R D S,
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HABER S ELAE g
B. BARAE

FERMGRF TR R o B L TR F A
LT, TSI L CEERESFM AR
L THEITL A

C&D. BREEE
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Interleukin (IL)-10 & in vive S@{nFHEAZ L B 7L h =
42> (BLM) BiET 7L Oli0 F4E & SHELATHIH]
5 I EDAHETH 572, in vitro (73> T ransforming
growth factor-beta = & - T S 1L 5 MM MM (WI-
38) D type I collagen mRNA D¥RE % IL-103 8K L 72, L
7r L, platelet derived growth factor {2 X 5 Wi38 i2xt¥ 4
BRI A B L8 2o o BLMRIBC L - TE%
HanD e F BEIGRMAAR THP-1 OMRAE TR R D%
HALIL-10 40 & o TR S 7z, TL-10 (35O 9 & i
fEoEEIZEOFIMIZESEELRTTHL I &N, in
vivo M. TN in vitro TR LTz,
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Yook L 5 Thaman () IL-10&EFE 77 AL
MALA, hL-10EEABA PSR 86 1 AFELE
V2 - C S0pg/ml Al £ D MK & MEFF L, T AL HVI-
liposome B R 5-12 TR MR E O FICHHL T
HMECH o7, KT, human decorin LT #EAL,
i HE £ 7N T o 2B TSR LR L
decorin |ZEHEL FEESH 2 TGF- S 126 L THMT 5
HF-T&HE, CSTBLIE 7T AT L AT A 2 »% day0 &
D 24mg/kg & SHBEGE N TICRE L 2%, day9 s
decorin BETH A% 1T - 72, day28 IZfi{EERE & HyP T
BCL o TREILDFFE LT 70, LA EA
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ICR?Y7AILBWT, 7LA<4 2 5 28 BHOM
WML, ) RuU= AL, DX ATCL LY
U F)ATTY LI VIR SR, F RS



g
G 1R PLIEIN & oo it IR

1999 1 2 T REF7E

B Ef 7L

SFL LU PERDGREE B 1L,
(144 B I8 20

VRO O L b RS
TlAd A R 24 05 & 216 I
264 HF )Y O TREERT AR, 14 By 05 4 Fid
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DHEFEEB LU BAL MO LM AP LTED,
DAD (2B W TR ED & B S DS MMP-9 AT

BlCEETHD LTI S,
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SRR IZ 8¢ B MMP/TIMP 7%
BRI D564 MR- BT, BB % 5 2
PN RE L RE L T2 MMP Th b MMP-2 &, #0iE
PEILICES-¢ 5 MT1I-MMP 25512 J5 4 M o Bl Rz iz
[HHEETH D, MMP-2 DififEit & R IZBERE 20 L Ty
oo 2O kA, FHNEIBHGARE CEE 2 R oIE#
{E12 MMP-2 DiEHEA G- L Cv B &2 2 5 1
PR ORI DRSO BRI BT h, il AR
EHRVBLTVALOEEZLNL, Thbh, MMP2
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oL TR NACHE ASEELAIFE A T b o — e D
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ABEB LU, 3, 6, 97 Hik (I EEE0IM -5 2 H)
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2R, LDH, CRP) 22w Tibl LR EHEL . 0
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Interleukin (IL)-10 {2 X 2 Bl £ O Hll1# ~ IL-10 O L% EH ~

(S 1S T O S VN 1/ IS (VN 3 A

Interteukin (1L)-10 @ in vivo jﬁf:rﬂ"ie!}'i}\a:ot D7 LA~ A Ly (BLM) M€ 7L oo i & #iEAL,
AR S5 2 &, invino 12330 T & BEARAHESE AN AR WI-38 & /AT transtormmg growth factor- 3
I2& o THEE S A type | collagen mRNA ¥z "J EIL-10 AYI9 % 2k il L C &R 72, 3 525001 wi-
OEEE V0T 7 = SOERESRS AN T G LA Ik-10 (3 Wi-38 G)f"'éq N2 R T e O platelel
derived growth factor (2 & B HPAAGELZ N LT O Lad o7, BLM BB & - T s h S i~ &
77— I 0 umor necrosis factor (TNF)-o @0E4, ¥ M HEEFANNAR THP-t O A% SR O 584
WIL-10 62 & » TIPS ALz, U72h¥= T, IL-10 (G g8, MUREA R o0 Wi (230 2 1) < 2t AT &
R AF IR AN

Interleukin (IL)-10 suppresses pulmonary fibrosis: analysis of anti-fibrotic
effects of IL.-10

Seiji Hayashi, Toru Arai, Hiroto Matsuoka, Hirashi Morishita

Department of Molecular Medicine, Osaka University Medical School

We have reported that introduction of the interleukin {IL.)-10 gene into mice inhibited bleomyzin (BLM)-induced
pulmonary inflammation and fibrosis and that IL-10 significantly reduced transforming growth factor- 2 -stimulated
type [ collagen mRNA expression of a human lung fibroblast cell line, WI-38. In this report we examined Lhe effects
of IL-10 on proliferation of WI-38 and the functions of macrophages. IL-10 did not affect the proliferation of W1-
38 induced by platelet-derived growth factor. The BLM-induced production of tumor necrosis factor (TNF) -« from
murine alveolar macrophages and intracellular superoxide of a human monocyte cell line (THP-1) was both
suppressed by IL-10. Hence IL-10 was shown to be an important factor suppressing both inflammation and fibrosis
of the lung.
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Interleukin (IL)-10 &, fe3kerr SHUARAEAE A b A >

E LT in vitre, in vive 128V & O 340 5O 2 JIG) 5
e ENTEA LA L, FiofH s ok

I Ou’CO)L..J B isihvuordikcasd, £
2T, £9¥k 4 {1, Hemagglutinating Virus of Japan (HVJ)
liposome i % v 72 IL-10 9 dn vive (R TE AL 0O 7
Lot~ 47 (BLM) MiEET T BT LMD #r
L UMM AN TE A2 E AR L IL-10 AT A
2B Wi, BLMES-£ 7 H A @ tumor necrosis factor

(TNF}-a @ Hﬂti/ﬁ' BEIZHM SR TE Y, KA, M
bt o4 L b 2 S AUL TNF-« O fIl 25 0% %
P —o & i% Z SR, 562, IL-10 2% in vitro
iZBW T transforming growth factor (TGF)-g2 24 = 'C
T S A BHERINL @ type [ collagen mRNA D E%
W2 & Hlsplz Lz Lichte T IL-10 (ianbi-

Y LRI = 1% B Tt s & &f’zbﬂhf 1,

G TE A2 0d, E ORI O & A S -FaiE &
B 5T A -, ARSI O Y RE LY éf’i‘ﬂi
Wi~ 207 7 = 295 0 INF-a , WitEREE G20
% in vitre TOVEI & 8L 72,

MR EFE

E) AR kG

Wil 44 & 25 81 BT £k, WI-38 (RIKEN GENE BANK,
Saitama, Japan) % 10% fetal bovine serum (FBS},
100U/} penicillin G,
Duibeceo’s modified Eagle's medium (DMEM) %
CO2, 95%air @) incubator PITHFE L 72,

b MR G MR TSH S THP-1 (ATCC, Virginia,
USA) & 10%FBS, 2-mercaptethanol (2-ME) (Sigma,
St. Louis, USA) Ml RPMI THEAL L, FEBEIZiE 2-ME
%2 F 70 v 10% FBS I RPML Titly, 2ME () @%
TN L7

10 pg/ml streptomycin @ Ml 4 72
vy, 5%

2) Bl AEEL 3 cell proliferation assay
96 7% dish 12 2.25 X 10% cells/well THIFL % NI 2, 24
kg 1Bl7%, confluence (ZF)3% 4 4 i 42, 0.4%FBS M| DMEM
WONIVER R T 24 BRI EERE L 72 £ @ 1% human PDGF-BB
{R&D, Minneapolis, USA),
California, USA) f74£ FI2T, 352241
Carmichael S 2 @)k ilt
USA}

% M v T cell protiferation & #ll %2 L 72. Human

KBRS R R s S R LR -F R B PR
*  EPRfFE U

human IL-10 (Pharmingen,
MR L7,
#E I T MTT{Sigma, St. Louis,

platelet derived growth factor (PDGFE) # 72{3 human IL-
10 9138 24 BRI, MTT % 50 pgiwell INZ T 6 W5
#7215 150 ul % 5205 DMSO (Wako, Osaka,
Tapan) 130 41 ZHiZ T formazan crystal T i L, 736G
W2 T A90nm MG & s L 7.
3) BLM Blifssds £ 57 0 o fe
7 M4 A CSIBLE ¥ 7 ALZ29G A 7 ) v iEk)
M0 > (7 e, Tokyo, Japan) % HlwWCHIREZ L
w4 (HA{LE, Tokyo, Japan) 100mgke ¥ 7:
X phesphalc buffered saline (PBS) % 125 ul OF R TR
BRI A L7, R M9 (BAL; broncho-
alveolar tavage) 13 PBS Iml “C 4 [Ul47 = 7=,

M= ro77y—SOnNiYEEE

BLM 7 8172 2 NER, 8 WEIN{RIZ BAL 297 = /2.
FONLH T 4 ~ 5 [f_L.;rit%&’), 1000g, 54D als, L
LT 12 109 REMI A2 THevEl, filfudco s 7 > b

17, 1 X 109m] [ZHI I A L7z 2 ol
R % 96;\7 L= M50 plf 70TMA, 2wl

human [L-10 % 75 € 1055 RPMI %
B0~ 20ng/mil TIRYE & &7,
w0, 200 THRAE L 7.

50 lf FUTINA T lieds
24 BRRES e TR, LY

ih

5) Enzyme-linked immunosorbent assay (ELISA)
W4 ) mouse TNF- & {3 mouse TNF- «
USA) & HvTille L

b
ELISA Kit (R&D, Minneapolis,
7.

6) FACS % 1]V 72 intracellular peroxides @ ll%#

Bass 5 ¥ @Y7 HE U CHNEP peroxides @il 8 %
fr—7:. b FEERMALHE THP-L &, 6 707 L — FiZ5
XO108/ml X 3ml/ ST, FA%REE 10 pg/ml &> BLM
7213 PBS BT 24 WM L L RO TH L
2" T-dichlorofluoresin diacetate (DCFH-DA) (Slﬂma, St.
Louis, USA), 3 xM %751 10% FBS I RPMI {25546
LT s g L2k, rn’:%uﬁr;l 100ng/ml @ Phorbol 12-
Myri';tatt: 13-Acctate (PMA) (Sigma, St. USA)
[T AS SR MTEIEL L Ao PMA BN & B S L 7o
peroxides 73 5 % peroxides & SUG L7 HiZ L %
FL1 @658 & LT, FACSort (Becton Dickinson, San
Jose, CA, USA) & I\ TRMERMIZHNGE L 72, Peroxides
PEA D IL-10 12 & & il & Brsd 9 BB IC i, BLM 3
%, PMA Bl & & (2 20ng/ml ¢ human TL-10 4 @500
L7z,

Louis,



7) & bl
T T ORI mean + SEM Tt U7z, #EHEEN0 R
HriZid, *HIEO M Student's r-test & VM piiss 5% LA
TEAfTEESD E LI

#w xR

1) Bl ASHE S MR bk W38 L2 2 4 (Fig.1)

PDGF (5 K UF 20ng/ml i@ 1 T W1-38 O BV & 4 7
P L7 (Rig LAY 2%, IL-10 (32 OB 474 i
Wxly 2 o7z (Fig1B)., 2512 PDGF (20ng/ml)
28 o TREE S A ARIGEE 126 LT, Jin e &
AT S A2 o 7 (Fig 1C).

(A) 0.557

IL-10 {ngfred)

P ing/ml)

Fig.1  Effects of IL-10 on lung fibroblast proliferation. The human
lung fibroblast cell line WI-38 was cultured in the presence of
IL-10 and/or PDGF, and proliteration of the cells was assessed
by MTT assay. Proliferation was not affected by IL-10 at
concentrations of 2pg/ml 10 20ng/ml (A). PDGF significamly
augmented cell proliferation (*: p<0.01) at concentrations of
5 and 20ng/ml {B). IL-10 at concentrations of Zpg/ml 10
20ng/ml had no effect on proliferation induced by PDGF

(20ng/ml) (C}, Values are presented as means £ SEM (n=4) .

N.S.: Not significant.

2} In vivo BLM Hl#fh= A<= r07 v — 2128
5 TNF-a A L IL-10 12 & 5 3500 4 (Fig.2)
BLM &~ A, 2 b=k A8 4122 KR
e, SO BALE M O MM os% Ll <2 o
7r—YTHoln BLMFuiwy Xolifa~ 7 a2
Ty =¥, by ANk a 77—
Dlckeme L, 2R, S REMITR & O 24 B mouse
TNF-o QA DTOE LTz, $7, Wi i
BTG IL-10 12 & O A0 TNF-o O EA IR &
7o

Interteukin (IL)-10 {2 & 2 BEEGHEE O WA ~ IL-10 D E R 5 EN) ~

THF-  (pgiml)

huwoman
TL10 {ng/ml}

2 howrs $ howrs

Fig.2 TNF-« production by murine alveolar macrophages (AMs)
from mice 2 or 8 bours after i vive exposure of BLM or saline
as control, TNF-¢ of culture supernatant of the AMs was
measured by ELISA. The release of TNF-& from AMs of
BLM-treated mice was significantly high as compared with
control mice after both 2 hours and § hours. The BLM-induced
production of TNF-a was signiticantly inhibited by IL-10.
Values are presented as means & SEM, *: p<0L.01, #*: p<0.05

306

o0

FL1 intensity

100

Cot BLM Cont

BLM  BLM-+IL-10

L | L ]
PMA() PMA()

Fig.3 Intracetular peroxides induced by BLM stimulation

DN T L o Y gl £ B THP-1 B2 peroxide 350
EIL-10 12 & S 2Ol (Fig.3)

PMA FRIEF Tt BLMI0 pg/ml 8L L2 C &8
ARG OISR B A o7z, LA L, BEM i
i f& 2 PMA LB 47 5 7285, 40% R O 3 o
HERAMEIL S, 3 50, BLM HiLEE, PMA )
WEFLZ IL-10 (20ng/ml} % 2047 2 @70 Br A0 03, sk
BE AL T 0] % e 7

£ X

IL-10 ONEEME LI g 8izov T, D & 2
A, Db rHARELITEE ST WAV, Huaux 5 ¥
X, IL-10 knockout mouse {KO) (28 LR AT U A
TG A E, 24RO SR LI IER ~ 7 22k
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AT DAY, 30 H Bo ML R4 5720, 1L-10
(iﬂRﬂHL‘J AR L2 < !'Jflt‘|’| WHL L HE LT
Z OFRTHAL, HV) diposome i & v 72 1IL-10 G)J,t_dz\-} i K
IS8 BLM B T BT B Je i & AR HES L oo i At
HJ ECH D, IL-10 LB £ 5 &5 584
EiREFTIET AL OTHL, L, ZONLEET
TN T S I RET 3 i-) 1L-10 KO % H 72 BLM
Wifgss e T A O R iud e s hwy, LaL,
L[l & G TIR A AMEFR L 72 in vitro TO IL-10 DN
AT G, TERHENE L B T B e B e W2 T
o a7y — 3 LR O fREE A B L IL-10 @ dn
vive T g4 ﬁéﬂ%ﬂt#lHﬂJ»}m HETAHLDTH
W B SE T MRAENE ~ DO N & B USS L 6 1L-10 DRI
VTR R D T TETH L,

ZE

1) Arai T, Abe K, Matsuoka H, Yoshida M, Mori M,
Goya S, Kida H, Kaneda Y, Hayashi S. Introduction of
the interleukin-10 gene into mice inhibited bleomycin-
induced lung injury i vive. Am J Physiol 278: L914-1.922,
2004},

2} Carmichacl J, Degraff EG, Gazdar AF, Minna JD,
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Regulation of pulmonary fibrosis by gene transfer of anti-cytokine molecules

Seiji Hayashi, Masahide Mori, Toru Arai

Depurtment of Molecular Medicine, Osake University Medical School

Previously several investigators attempted to regulate pulmonary fibrosis with gene therapy in vive. Protein
expression by gene therapy with coding genes has advantages over administration of the recombinant protein that
continuous and stable expression is enabled. In this investigation, we have attempted a new method of gene therapy
with systemic delivery, namely in vive gene transfer into muscle by electroporation.

In order to assess the efficiency of this method, we first introduced human IL-10 gene into mice. Human IL-10
in the serum was detected one day after the gene transfer, and 30 to 70pg/ml of human IL-10 was detected from day
3 through day 7. The gene expression was higher compared to our conventional method, the hemagglutinating virus
of Japan (HVI)-liposome method. Next we introduced human decorin gene, that was thought to regulate
transforming growth factor- 2 {TGF- 3} activity, to assess the antifibrotic effect on the mice of bleomycin-induced
lung fibrosis model. C57BL/6 mice were injected subcutaneously with bleomycin (24mgfkg/day) from days 0 to
5, and 100 xg of plasmid cDNA of decorin gene was injected into muscle with electric pulses on day 9. On day 28,
introduction of human decorin gene by this method tended to reduce the increase in the wet lung weight and
hydroxyproline content of the lungs induced by bleomycin.

In vivo gene transfer into muscle by electroporation is a new and effective method for gene expression. The
present investigation suggested that the decorin gene expression may be effective for amelioration of pulmonary

fibrosis.
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Inhibitory effect of fourteen-member macrolides on experimental
bleomycin-induced lung injury and fibrosis in mice

Yingji Li', Kuniko Matsuda', Akitoku Aoyamal, Shinji Abe!
Rciko Sinbara', Tatsuji Enomoto', Haruko Miyamoto', Takuo Takahashi!
Jiro Usuki!, Satoru Takahashi?, Arata Azuma', Shoji Kudoh'

1. Fowrth Depariment of Internal Medicine, Nippon Medical School
2. Instinae of Busic Medical Sciences,  University of Tsuknba

Blcomycin (BLM)-induced lung fibrosis was inhibited by Erythromycin (EM) and other 14-member macrolides
such as Roxithromycin (RXM}and Clarithromycin (CAM) on day 28 afier BLM injection in ICR mice. The number
of neutrophils in branchoalveolar lavage (BAL) expressed two maximal peaks at 24 and 216 (from 144 to 264)
hours respectively after BLM administration. [4-member macrolides inhibited both peaks of the neutrophil
infiluration into the airway. Among mRNA expression of adhesion molecules {CD62E, CD62P, VCAM-1) which
was thought having close relationship with neutrophil infiltration into the airway, 14-member macrolides
significantly inhibited the expression of VCAM-1 mRNA while have little inhibition 10 the expression of CD62ZE
and CD62P mRNA.

These results indicated that the 14-member macrolides obviously attenuated the expression of VCAM-1 mRNA
during the early phase of BLM-induced lung injury, which can lead inhibition of neutrophil migration into the
airway and subsequent lung injury and lung fibrosis, It might be onc of the possible mechanisms of anti-
inflammatory and anti-fibrotic effects of i4-member macrolides. This suggested the clinical applicability of
preventive administration of t4-member macrolides for the acufe exacerbation of interstitial pneumonia and acute

lang injury.



