TS HERERIEE R BT 54 v A Y VAR 7

it BEW EAR EEZE O OEKE B QE HD

N HEIE (XK TF B I IR T 2 2 E DS N TV A5, REGAHEOFEMIIRZHLATE
W, IEMKFEC LA ZEWEB L, MAETRELFCRELA L AMMERT 1 v 2 VESEE
ERAE 7 ZIEA L EEL T 77 A EE - AT L. R, Ric B kL
ALV AOEERREE L CHMEEFEOURREE TH S MaSOD DFBA LS L T/, MaSOD
DREZ 7 AGFEBRERTIIERPIYTRET 2 &I IEMa ), BHERLEERED
BEE BT T2 b A TH -/, JOBMBLrHRTLIHEL LT, BEFRNIZ MaSOD
DX AOEREHKA. ZOFTTFTAVHRE O THFRNIIMSOD # KIFS®AH T L X
D, MBHEERRICBY2MUERROBEERNE LTOERFBN TEL L HFESINS.

Insulin receptor signaltransduction and lung injury

Takashi lkegami, Takahiko Simizu, Masakastu Tamaki, Takujt Shirasawa

Malecular Genetics, Tokyo Metropolitan institute of Gerortelogy

We generated a mouse for MnSOD conditional knockout because longevity mutant C.elegans, daf-2
expressed MnSOD higher than wild-type. Using this mouse model we bred CAG-cre transgenic mouse
and confirmed the deletion of MnSOD expression. Qur data suggest the possible preventative measure

by antioxidant treatment for the development of lung fibrosis.
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g
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MEENTLHIOMNERETL LD u&
WA s T/, ATy vy 1 s s ET
tr genome DNA 7% PCREIZ L D 7 v 2 3 &5
DL, AA A L YR T 3, 5 AN
lox BcHIAMims ity PICHiAT A L2 L
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Tr I I'Tl I{ I I i[- T i
i \; Sph S R le X xs, RV B RVEX
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RV I RMEX

7MEH y S
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YHLNCTUE(E—2a >

M7 A FTO- T RF A Y i
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ML 2 S ER D 122 - T d 2 E R L
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1) Kimura, K.D., Tissenbaum H.A., Liu Y., and
Ruvkun G.: daf-2 an insulin receotor-like gene that
regulation longevity and diapause in Caenorhabditis
elegans. Sience, 227, 5328, 942-6. 1997

2) Honda, Y. and Honda S. :The daf-2 gene network
for longevity regulates oxidative stress resistance
and Mnsuperoxide dismutase gene expression in
Caenorhabditis elegans. Faseb J, 13, 11, 1385-
1393. 1999
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25, 150, 487-507.
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iz b U v F R ERE OB T v F R RIS SRR I B A RIER TR
MEGFRIEESNTnL, INETO2HEBOMEIIB T, TTV EAAIFRENHER (IPF)
DIHFHIERL P RICES L Tw AR 2 MG Lz AL IPF MR E DEIZBITS TTV O
B0 T, HETRBL 2 IPF SOFINE 10 13 X OF IPF R & 00 B 140 Bl Mg & N,
PCR {2 X & TTV DNA %8 L 7z, IPF &0FME 10 B 5 61 (50%), FESEEIRE 140 i 51
¥l (36.4%) TTTVDNA XM THo7/ T2, BEFSEIEL, SRS OEHTIRESE®
T 10 copies/mL L LD Y 4 ¥ — R BEDILENAHCEH -7 DL, TTV B
2 IPF DR T RIS T2 & L b1, IEAIFomEIZ LB L 5.2 Ty A itk
M7z,

UNENVELOPED DNA VIRUS (TTV) ASSOCIATED WITH NON-A TO G
HEPATITIS IN PATIENTS WITH IDIOPATHIC PULMONARY FIBROSIS

Masashi Bando, Shoji Ohno, Takanari Tokunaga, Yukihiko Sugiyama

Division of Pulmonary Medicine, Department of Medicine, Jichi Medieal School, Tochigi, Japan

It has been suggested that TT virus (TTV) which is isolated and identified among patients with post-
transfusion hepatitis of unknown etiology, is associated with the pathogenesis and prognosis of patients
with rheumatoid factor-negative rheumatoid arthritis or acquired immunodeficiency syndrome. On the
basis of our study conducted over the past two years, we reported that infection with TTV is associated
with the activity and prognosis of idiopathic pulmonary fibrosis (IPF}. To study whether TTV is
associated with IPF complicated with primary lung cancer, we determined the presence of TTV DNA by
the polymerase chain reaction (PCR) method in the sera of 10 patients who had both lung cancer and
IPF and 140 patients who had lung cancer alone. TTV DNA was detected in 5{50% ) of the 10 patients
who had both IPF and lung cancer, while it was detected in 51 (36.4%) of the 140 patients with lung
cancer without accompanying IPF. The percentage of TTV-positive patients whose TTV titer was high
in the two patient groups were each significantly higher than that in healthy subjects. These results
suggest that TTV infection affects not only the activity and prognosis of IPF, but also the disease state

of patients with IPF complicated with primary lung cancer,
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Mechanism of lung injury and fibrosis:
Role of free radicals on SEB-induced interstitial pneumonia
in autoimmune-prone mice

Hisako Miyvakawa, Keizo Sato, Toshifumi Shinbori, Tatsuya Okamoto
Yasuhiro Gushima, and Moritaka Suga.

First Depaviment of Interned Medicine, Kot University School of Medicine, Kumamono,  Japan

There has been an explosion of papers in the last several years arguing that both reactive oxygen specics
and reactive nitrogen species are involved in the pathogenesis of lung injury and fibrosis, Extensive
circumstantial evidence suggests that nitric oxide (NO) can function as a mediator of tissue damage in
autoimmune diseases. To examine whether superantigens participate in the development of interstitial
pneumonia (IP) in autoimmune diseases, Shinbori er af. instilled the bacterial superantigen
staphylococeal enterotoxin B (SEB) into the tracheas of autoimmune strains, MRL-ipr/lpr, MRL- +/+,
and NZB/W Fl mice and non-autoimmune strain mice. These data suggest that bacterial superantigens
may be involved in the development of 1P associated with autoimmune diseases. We hypothesize that
the alveolar epithelial cell injury that characterizes IP associated with autoimmune diseases may result,
at lcast in part, from enhanced oxidative and nitrosative stress that may exist in the lower respiratory
tract. Thus, we investigated involvement of NO and supcroxide anion {Q:) in the pathogenesis of
IP in this autoimmune-prone mice. Nitrite/nitrate levels were increased in BALF and serum from SEB-
injected mice, and peaked at 3 days after SEB instillation. NO production was significantly decreased
by inducible NO synthase (iNOS) inhibitor treatment, Xanthine oxidase (XQ) activity in the lung,
BALF, and plasma was increased with instillation of SEB, and peaked at 3 days. Moreover, both
iINOS and XO inhibitors decreased production of proinflammatory cytokines, the numbers of total cell
in BALF, and the area of the pathological changes in the SEB-injected lung. These data suggested that
overproduction of NO and Q. was implicated in the pathogenesis of [P, and INOS and XO inhibitors
have protective effects against IP in this model,
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lavage fluid: BALF) DT %4772 2 OfGHE,
BALF o iila e, Wifu~>o07+»—32, J 3
RN ORI % §Re 7, F 72 SEB WIS
O VRS THBEAIIL TH D, SEB (2 & - TGtk
SRR N T EE A RE R LTy
HIZEAREE SN

AR T 1 SRR B B M E AT 221
B b DM LR MBS E AT ORI T b
Bk A L AR bOfbA b L AOEEIT L L0
fEthdi 2 L L, HOREEBICBIT S
PRl 2D FM T2 70— 2 PV OEE 2R
~%BAMT, 2o SERB FEMEEMNAET LY
AIBITAINOS KU XOHEM G T8 2 112
LB RAEME A N oA A iR BAL flfa kL, B
TOELEFEML. T/, COTEFLIIBITS
ST R O A B D NO MUY Oy O FEA % RN, W3
(ML RER L7,

MR EAE

2 BB OMEYE MRL- +/+ =7 A DR G R
AL, Iml ) 3T SEB d0pg & 5\ 3 2pg 4%
B0 F o R4GER SEB 2500 H & b X0
P # A 4-amino-6-hydroxypyrazolo|3, 4-d]-pyrimidine
(AHPP: 1.0mg/mouse) Z# HI#EOfS L7z, T/
SEB&H % & 5 ® i B X 1 iNOSH # Al
aminoguanidine (AG: 100 mg/kg/mouse) % 1 |1 2 {i1]
MEREA Y- L7,

BAL {3#8%,4 1Y SEB & A\ 4 PBS 45, #% 4 I,
3, 5, 7, WABOT Y AL THRITLZ. 881
WHE—IDTGTAF v 7 BF2—-THIFAL, &
< Rk b iml® G PBS T2 &%k L .
Hemocytometer THIBZEL & 50 L, ML Wi+
FPAEYTATA FZ 7 A RICHR % Wik,
Diff-Quick 48 % 17 7z Ml (LU BAL #ifa)
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a) FRIRREL ~ DR R IR b) B8R B ~ DR R <) B T8 O RB R e > e
o - o N A
a .- - o - 3. .- u -
2] - o - - o] ¢+ - B o e ol - . -
1] ot oos o wlll s 1] 2t om =] PP - -t

B1OR
AKR

e
F
M

NZB/W
BALB/c
B10R
AKR

NZBW

2
m
32

MRL-+/+
BALB/c
MRL-Ipr
MAL-+/+
MRL-lpr
MRL-+/+

Shinbori T, Cell. fmmunol. p129-137, 1996

Fig.1 #F4UHITY SEB £ %512 & B IRl 2%
[ TS T T vy A (MRLAprIpr v A, MRL-++ % % A, NZB/W =7 A}, IEFCUILNEEAEE 75l < 7 A4 (BALBfe 77
A, BIOR 77 A, AKR 7% ) (2 PBS (40-50u) & %142 SEB (50ug/40-50u1 PBS) %/ AU M0 U, 14 FI B2 IR 2 SFm
Lz, A0 1 > MdHe D<o A0fliE R LTy a, “p005, “p0.02, “*p<0.00S & PBS &f.

(LU mRNA O T 72, leupeptin 0.5mg/ml % N 2 72 BLSE & % & € 50mM
R4 SEB 3 4 0132 PBS 5215 7 H B2 Hili & 4R PPB (pH 7.6) 2ml "' T #L# homogenizer (Polytron
DL, #ERONTIC T LR S LD L, homogenizer; Kinematica GmbH, Luzern, Switzerland)
hematoxylin-eosin  (HE) fj'“ﬁ’,]}?{U‘ T Yt w ﬁ‘o FHWTERL A, FoOFRT5 42— 14T,
7o, ZOETILIIBU L IE B ER I M o 10000g, 20 75t 2 CHIN AN A3 A B2 L, k41
i ¢ MHﬂme%% Hof%%m £ I T R BRI B /-2 BALF R UBH AR T 7 A —
HoW, SEomENLYoZ mmw+mﬂm Mo i 4T, 18 B PBS I TEN A 1T
MmamM®mﬁ*Nm{x—yrmwf%lL 7z, HOEME R (F-4500, Hitachi Ltd. , Tokyo, Japan)
D 720 OH £ (Area Percentages of Thickened ZITivy, excitation 345nm, emission 390nm (2T 2
Aveolar Septa) T#7s L7z, 5O T BT A isoxantopterin O MW &
MJﬁﬁvﬁMELﬁ%meoﬁﬂM%% fro7z.
nitrite/nitrate F & M L Ao WL BRY Loy LA FEHOHIY SEB & 5\ X PBS 185, &4 1, 3, 5,
7L O pitrite/nitrate 3 ¥ 13 autoanalyzer system 7, M H{EO7Y 50 L 7 BAL i &
(TCI-NOX 1000: Tokyo Chemical Industry, Tokyo, mRNA Z filid, ¢DNA Z{E L, PCR T HEfrL 2.
Japan} % VT Griess & I/ L Cllg L 7. H D denaturing (95°C, 10min} §%, denaturing (94T,
FEEUER SEB & A W (X PBS 253 H 2Bl % ML Imin}, annealing (54%C, 2min}, extension (727,
Wil s fa i LAz 10 500 LIAR L A 3min) % 1 ¥4 7 b & L, B-actin: 28 ¥ 4 7 L INOS
PUINOS FUfF (Wako, Osaka, Japan) B U8 11100 12 B XO/XD: 38 #1477 W CTHEfT L 72,
AR L 72300 nitrotyrosine §7Uf& (Upstate Biotechnology, B-actin M TUFINOS D 7" 4 = HNILLFOED
Lake Placid, NY) % v THIFERIE LA %2 & — Thb.
ik i1 72, B-actin: 5-AGGGTGTGATGGTGGGAATG-3'
Xanthine oxidase (XO) X ¥ xanthine dehydrogenase 5-GGCTGGGGTGTFGAAGGTCTC-3
(XD) BEFIGPRZAOE ST M A % BTl iNOS: S-CCCTTCCGAAGTTTCTGGCAGCAGCGGC3
S L7z ZALE XO/XD 2% prerine & 428 & L THDL 5-GGCTGTCAGAGCCTCGTGGCTTTGG-3'
WETH 5 isoxantopterin & HA T 5 2 & AFIH L XO/XD: 5-CAGGGTCTTGGTCTTTTCAC-3'
T, ZOBEGHEZNE S L HLTHL W, % 5-CGTTGGTTTCAGCGTCAGGA-3'
(3H15ER) (2mM EDTA, 2mM PMSF, 10mM DTT) BALF L # @ NOS-inducing activity {377 A D
%7 L TEREL L 72 BALF 1d leupeptin 0.5ug/ml % v 727 7 — YKk RAW 264 (American Type
SHIERMLTIRIL ;. 2 h s oid 4°C, 400g, Culture Collection, Rockville, MD) %4+ 5 = &
10 700 U, MR H 27 = Bieske L7z B sk THEM L /2 BTH 24 707 L — R I RAW 264 1 X

=179 —



2001 AEBENF AN B RN

10048 /2493 L, 24 iFE7, SEB 5 # R F
L 58D 6 BN L 72 BALE B3 100u & 5 v id
250ul % 250u1 O 55t DMEM/F12+10% FCS & & b
Wiz L7, s RE EELRIL,
nitrite/nitrate = % ME L 7.

SEB & 4\ i PBS %4 3 H %@ BALF /@ TNF-
o, IL-1B, IFNy j#f& %, % 4 @ ELISA kit (BioSource
International [, Camarillo, CA) TH W TRIEL /.
72, AG H AV id AHPP $5 02 B W Th Mk
e R § R DA

Y mean + SEM TiR L7z,
T Hwv,

%}Llli
P < 0.005

FALERE
T FERTF

unpaired Student's ¢ test

ﬂ’]%i E'f‘ﬁk L?b

SEB FEMBEMMi =L OFEHIZE TS NO
KU Oy o5 #5HliT4 72512, INOS M IUF X0
DEEHRNTH S AG B U AHPP % Ji| W THE L7,
SEB %5 7 1 R DAL HE 420 U5 7 4 0 gefn

AT ol (Fig.2). Blila s A Ol e b~ o> 2 sl
Ju i, FHESF AN ol L 7 s © o IR 5UR

Mot %R . HEkmIZ TEOLLEIES L

D RO EL % 72 (Fig.3A).

R SEB $245-#£ O BAL Mg R RIZ B % iNOS
RUEXOMEMOMBEE A7, PBSHGIAHD
BAL TIZEMBE 12 £ 1.1 X 100/m T, O
KEadiwra 77— Thole (FigdB). —H,
SEB % 5-#® BAL T ci*&ﬁﬂﬁwﬁm 92+ 3.6 X 10°
/ml EBEIZ LR LT, #iBsEicsnwT <y
o7 =3, ) r 3R, ﬁ*ﬁmﬁﬁﬂ%ﬁﬁm
LT HEED TOHOSEBIRG v AL AG R
AHPP D52 & = THRMIRE, v~ 7 o7 7 — JH,
PICAL: &= ¢E S -t £ R Py

PLEom R £, NO KU 0. A7 SEB i W &k

ik g DRIV B L, W2/ A R AR T
Wi 4G NRIA T /T D REVEASTRIE S 7,

% 2T SEB i M E M 2T T NIZBIT L NO D
AW S PIZTAHMNTNO OB ENTH D
nitrite/nitrate 14 & & B4 L Ao L R OF BALE +h
@) nitrite/nitrate 425 OFERFAYE L T FigdA LR
F.SEB X SR BV TMIE M OF BALF Ho§711 d
DI AR, MIFIZ BT
SEB #3453 |1 % nitrite/nitrate & (131.55 *+ 14.8uM)
WX =7 %75 L, PBS 5% O nitrite/nitrate 7 (19.8
£281uM) E A, AT ER L Cwi F 7

nitrite/nitrate #:4 1

FITEMEI L, AROWFEM ) 02 oRMEE
LA B HHROEM A NIH 4 A — & e TH
WLk A, AG K UF AHPP 4‘3&%?'6@, Nl Y

SRS

N TR T k,u\ 3
“ﬁ i «\ ’ «ye l‘ﬁﬂﬂ
P b ;)n . ,-

o u- .' ORI DL S| ~’ ‘ °
*‘m 'ﬁ- AN, L T LT

0.74 M, PBS $z S 8F

BALF 'O nitrite/nitrate %t 2 5> T4 [EEIZ SEB 4%
wew 7z (3 Ak SEB L 5-11F
11.84 £ 1.699uM).

eyl Lt >
N ,,A";',:'!'r .".‘: ’T“.“\ql: oy
: el U)W ;{A:('-*ﬂ' . Y
A N N et B s B : R
{‘, ? n .J'{ ! ‘ . 'a..\_. ) N ! L
b’ o }': a- 4 ) R, PO - A & LY
il g \ &f’"\ Coa T e . oy
cy + . [
1 .»' -t-l ]
SEB+AG
3. N
- al EE VIR 5
iy N (1
R G LI L A b
/j k":.{ - (}‘ v !‘,'i ‘.}, n, e i
; e A i
TN S e A ¥
LR "‘i:k."\{‘} ht:f“r "tlul-:_-n_r t‘\’ ]i\) - ?t‘},j’:} K“‘.
i >, - 3 T R FraAL S N
: . 4 ST R e
s . g oy
piy { - ¥ i N oady -
e 2 .

. Lok 4
&g SN Y e
fl}f:*f“fsfmﬂ -. {&‘-

/ I LN
Flg 2 NI SEB $i L Lol Iwiwww 2% AG B TUF AHPP 0)"/*:‘-1ﬂ
PBS $£1)~ " A (A, E}, saling/NaOH %' (B, F), AG {4 (C, G),
DM % 7 FL BRI L 7o, R oRBid Ho B 8t (A-D) MONTAF - gedn |
O] A i MR O & MR Sk A e 7o (B, F).
L7 (C. G, D, H}. Scale bar & S0pm %5557,

*“"}‘4;?(‘
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A B Ores
15 Total Cells 5 Macrophages B SEE + SalnaMaoH
SEB + AG
4 B SEB + AHPP
%7 a 1o E
g % %]
& = =
5 2 2 2
8,/ OO 35 &
§ 0 14
g ol
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£ o s o- 0-
B s} o
@ 20 .o Lymphocytes Neutrophils
& o] 5 5
g OO ‘.
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g g £
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SEB SEB SEB =] =4
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Fig.3 SEB %% MB#EHTE 126 2 AG MUY AHPP O¥N @ A 2 7L M I BAL 1L

(A) saline/NaOH %55, AG f&4, & LT AHPP 55 %1772 SEB f£4-7 7 A0 7 0O A MG #2572 0 o Sl 4 fikd o) 45 %
W32 AT T > O80T o7, 000 K USRMESERIRE L & 2 0T R e BN 2 3060 5 Mo 3 — b = b % TPEq & fie
it TR L7z, saline/NaOH 5057 w7 R &S 5 & AG R UFAHPP 165~ 77 2 Tk 2 00 £k & 2| L 22 *p < 0.001,
**p < 0.005 &} SEB+saline/NaOH £f. (SEB+saline/NaQH ~ 17 A (n= 7, SEBtAG ~ & X in= 7, SEB+AHPP ¥ 7 A n= 7} (B) saline/NaOH
¥4, AG it £ LT AHPP it %17 - 72 SEB 2477 A 3 [{412 BAL % iify. BALF R O#BM, o7y — 28, U
s, L TP E I DV O L7 AG SO AHPP F2 5T BALF (N~0) 9257 M8 00 SRR AN & 4070, AR A0SR q
+ BEAT T L 22 fp <001, *p < 0,05 X SEB+saline/NaOH {f:. (SEB+saline/NaOH ¥ 7 A in = 8, SEB+AG ¥ A 'n = §, SEB+AHPP
YU A ln=8)

A BAL fluid B 401 BAL fluid
27 [ pas
—o— PBSIt Il SEB + Saline/NaQH
207 . . 304 B SEB + AG

g SEB b3 H SEB -+ AHPP
EX =2
g 157 2
g E 20
z Z
& 107 @
£ £
= =
-4 Z g

51

Q T T T T T 0

1 3 5 7 14
Time Caurse (days)
160 - Serum 500 Serum

120 | _
] g
5 ES
o =
B 2
£ 804 i
3 z
E 2
= =
Z 404 =
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Time Course (days}

Fig.4 SEB 4431 ¢ nitrite/nitrate OFFRERPEIL AL T AG, AHPP D%
[AYBALF KOS 110) nitrite/nitrate B2 532 FRIERAG L2 BEE L 72 PBS oo v A L Jbg L SEB ¥ Y-~ % 2 T3 3 H 1%, nitrite/nitrate
PEAR A LA L s, AR CE A £ RS TIR LA, *p <0001 X) PRSEE (PBS VY A n=6, SEBV VA In=6)
(B) SEB ¥4 3 110 BALF & U I P nitrite/nitrate 5 R 1L AG XU AHPP O Fe 510 X B 2407, e B3 0Em + &
HEf ST L A2 "p<0.001 1) SEB+saline/NaOH #£. (SEB+saline/NaOH 7 7 Z | n=6, SEB*AG 77 A :n=6, SEB+AHPP =7 A |
n=6)
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P52 T M U BALE WO B4 b SEB %5
3 H # 0 nitrite/nitrate BEAE B XIS A @A L Twe
7z (Fig.4B). AHPP ®O¥:5-14 nitrite/nitrate LA
A Il R =R A Ll A

K2 SEB $4- 3 A H oo flifiskes & O BAL M2
BT INOS HEIDFEH T A % 728 1240 INOS HLfk
o T EEARRME B L 1T - /2. INOS Btk
(& SEB 434 i AL o> I KON P 4 2 b L 7
w2 a7y — P RUEERTSH D, PBS 1 SR

=i

AR ~ ¥

R ORI S o

Fig.5 SEB %3O MiBLEEI LI B30 B e BT

B TEBEEMBEEE AR o
(Fig.5). %72 SEB %45 BAL fllldiZ 5T 4 Btk
M= a7 7 — Y RUMDERTH - 72 PBS £
R AEGm s b/, KT SEB %
S OF BAL #2514 S ONOO™ DA s L O
WA TG 5 20028 & 72804 nitrotyrosine O 21K % 3
fili L 7-. Nitrotyrosine bpifliligid~ 707 7 — &
R ERTdH B, INOS & RO Z AT LA,
20y DA TS SEB G O REE AL

SEB i 3 11 #en=7 AWM 08 BAL M2 B THLINOS Jifd (A-D) & B nitrotyrosine JEIE (E-H) & IV COui Bt & 17 » 72
BLINOS U Cor e fo ¢ld SEB 3 bv v AN & Blghabntio i Uiz~ 20 7 v — 20 (G &k (R0 Lt gk
BALZ (A, B). SEBHES BAL#MIE-CL =2 07 7 — & (WAN EAfPER (i) i@l ons ). 2 buo—n kLT
PBS 424500 % Pt iNOS Hi Tt L A (D). il aitrotyrosine UK T O R0 T, RO A 21072 (E-H), Scale bur (L A, D, E, HT

Stum %L, B, C, F, G T I0um &737.

A BALF B

Isoxanthopterine production (p Mimin/ml)
Isoxarthopterine production (u M/min/mi)
S
1

Lung C Plasma
B 15
2.5+
6
g
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£ .-
2
21 2
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0 = 1.5 |
SEB SEB 2 SEB SEB
+NaQH + AHPP 3 +NeCH + AHFP
(=%
L]
£ 14 SEB it
SEE it 8
8
=
£
g 0.5
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Fig.6 SEB % 'J-#%¢> XO/XD ifith D FERFH 21k
BALF, Hli M OFILSE 1oy XOyXD i1 %
FHLTw i

~

31|83 [ T 1 A
(&

PBS b~ 7 A & HE L SEB ¢

X SEB+NaOH #:. (SEB+NaOH ~ 7 A [ n=3, SEB+AHPP v A ! p=5)
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Wifsids, AL ORRBERERT o R — o S FUSGE PRI TTYEI 42 & o 220 0 — 7 0 i

YT 0: @AM § 4 XO/XD Btk SEB %41, 3, 5, 7, 14 & BALMIKIZ 1)
W G0 R T TEA L 7 th, % iNOS fx U‘ XO/XD mRNA O 58 B {2 2w T RT-
BALF K S 4E > XO/XD i O eI 254k PCRE 2 Mj v T HE G L 7 (Fig.7). iNOS & OF
* Fig.6 {275%. SEB £ 5-#F 1 a‘swflhlf BALF } XO/XD mRNA L~V 13 SEB 5 5-FE¢hyIn L T
IR 3740 ) XO/XD DTN S, H, #OE— 273 TH-72. LiL PBSH%
O"BALF L BT 5F0Y — 7 5 %3 0AT LT INOS T8 XO/XD mRNA L~ LD Bl &
o720 BALF O o 53 A ENHZ 8514 5 o7,
XO/XD BEFETEIL XO/XD [k #) ¢ & & AHPP @ 12 SEB 4% - #£ BALF 12 33 it 4 NOS-inducing
e CEWIZAL Y L7z (Fige, p<0.05). activity % Sl Y 5 72812, RAW264 Rl ER o0 B 28
NO A U0 O @it 4 55 11 A% INOS A TF XO/XD HO @ nitrite/mitrate B % 5T L 72, SEB $£49-7 7 A
mRNA OF S5 i L Tw B Sl d b6 5 3 DL L 72 BALF % RAW264 ML 4
A B
PBS SEB PBS SEB
day 3 day 1 day 3day5 day 7 day 14 d day 1 day 3 day 5 day 7 day 14

inos [

B-actin [

o 1.5 g 1.5 -I
£ ; DT
3 * g 1.0
2 107 8 "
e P
5 g
’5 051 E 057
o g =
a &

o "—! T T T T T 0 t T T T 1

1 3 5 7 14
PES 1 3 5 7 14 PBS
SEB (day) SEB (day)

Fig.7 BAL Kb ey iINOS K Y X()/XD mRNA JeI ORI 41k
PBS %75 3 [ 2 M UFSEB #5551, 3, 5, 7, 14 O BAL L5075 INOS KU XOXD mRNA 5850 % RT-PCR i & 1w THE
RO (S5 L 72, Bractin mRNA 1]"3‘ 2 INOS A U8 XO/XD mRNA @ Densitometrie ratio (39735940 £ fEHERRASTHIL 720 *p < 0,005
1']' PBS . (PBS 77 A n=5 SEB~VYY A n=5}

>
m

TNF-¢ {pg/mi) IL-1B {pg/mi} IFNY (pg/ml)
3001 5007

2601
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Fig.8 SEB Feli-B BALE (O BI1T 4 NOS- inducing activity KA bAoA i)y
(A) SEB %% {£¢) BALF FiBAF I L RAW264 H#IIRLAR @ 5355501 9 nitrite/nitrate #E2E 350 ,LJ é 2 A L ANOS O A
L7z, F/bieid B8 & Badifacai L7z, (B) PBS §4-~ 2 2, saline/NaOH ¥£')-, AG 4. 4 LT AHPP ££)- % {7 - /= SEB
U A GO RO BALF LB A4 1 b A A L& BLISA # Nl CifaliL 7o, 4 o1 HJ A LRI L e
TALZ, *p<001, "p<005 % SEB#. (PBS®7 A in=6, SEBV A n=6)
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44 & nitrite/nitrate DEADEINT AL, PBS %5
B C U3 nitrite/nitrate O MEMIIFEH SN d o 72
{Fig.8A). £ 7 RAW264 #IlZ1Z SEB = £ ML
T % NOS-inducing activity (3 32 & b LG A » 72
{data not shown). L LLOFEFR L 9 SEB 45124 b
INOS % 3538 L %) & TNF-a %° IL-1B, IFN-y @ L 5
BRIEE AT ¢+ L~ %~ DEED BALF PIZFFE
ENHHEME D TRIE S sz,
#ZTSEB#%5#% 3 HiZiCH1T5 BALF D&
M A A AL NI S AG KUY AHPP
D&Y%~/ (Fig.8B). SEB J% 5.5 Tt PBS %
Y.L HE L TNF-a, IL-1B, IFN<y L~ @ |5
et AG MU AHPP @5 T IL-IB LN
AT L &4 F0ORE L 504%, 38.3% Th -
72, IFNy L XL IE AG B UFAHPP D {2 5 T % 4
78.6%, 59.9% Ik F L7 MEoZ L, NOX
PO DIF RIS A bA A o OEEIZNE LT
BYH, FLTAG N AHPP #S4EE 1 R A A
YOEEOHNE A LA ENIT 24 L Twb
NP A N A A

EE - A

AN AL T E CRIEABII BT B I TN 920
mbbﬂ%WWLJHW%%ﬁTmﬁLTﬁﬁé
BEfbA M LA PIMEA P L ZA0HERIZL 50
ek d L EREL, MIEMA - —IETH 5
SEB % H O HUIER L E F b v 2R A0E o8y
S4aZ izt hash AEEIEICBITS
NO K08 O DG DTN 2 -7z %2
TSEB BN %L icB VT NORTO,
DL L ERRG LA FLT, 20 NO
&U@@@ﬂﬂm¢u3m5¢m SHEPEAR A b oA

A4 »Tdh B TNF-a % IL-1B, IFNy @ b5 &3
P L Turv/z, £ 70 INOS U XOBHERITH % AG
KUTAHPP #5542 2 H 2L ) NORUT O D
EDPNE) S D b, FEREPEY A b A DR
mlﬁﬂ1MLM@M#&¢L,ﬁa@W—mﬂ

LRI R R L2, SIS OFIRIZ IR
leiﬁ%@)”"‘*b’ﬁ%l?’d S S5 ECHEHTHYE, L
Ve ”&denmh&%%¥aA BRI g i 1=
EEZLND.

SEB %-4-< v Z 2BV TR K OF BALF rh )

nitrite/nitrate FEAE = AUEM L Tvr7o. BIFEIZ SEB 4%
H2w 2 BT H XOXD DEESUHFEAL NNV
K F mRNA L~OL TR L, Mfdk R ~hh s h
Twh I EFEEL 2 4% T NO ML W
ELch, MEEIE LINERENEsR L0 T
AIEPgEERATWE WY UL, lio#AE
Rz B3 T NO G e OEREEHR 0 D
DFERIZ LY, HER DI ONOO™ %° NO:» % &) RNS

EEMEND, D%, NOOHIEEEET £ 2
L L NOMYEARCIEH T 2 54 £ ONOO %59 RNS
PUENT 2502 28 HT5. FLTNOED
bOLAERISIZZ L, NOZL b Ah s s
Wﬂﬂ MR O A% ) OEGHTONOO™ D RNS

TEDRBEINTWD, RNS MO RHEOFEESR
XT4I—&—kLT#1%ﬂLb ), MRz
tofﬁbfﬂﬁ# wWE WV HELENTY

15160 2R T O ONOO™ D8 L O 0] 27
é”==i: R OWEETH L. L L, 30 nitrotyrosine
Pk g R 2o AR L ik, ARINie B S
ONOOQ™ DH: W fingerprint & LTI w65 R T
Bh, AN TLHINOS DR A IC—5 L7
nitrotyrosine DFF EFEM L TH Y, iINOS/XO 121K
LT ONOO 24 5 & & EHAY TR+
AZEIZHWIIL T4, F7: AG K U AHPP #°F
BALF oz o7y— U8, V)3, #1.TC
sk R A S, WEFNIOMBEEORA
P & A 47 b A TR 1E ONOO- 25t i3
TS L, SEB G M E N ROFBHNO—2CH
BTN ERETHLNDTH 5.

LR 2w sy Yl BWwTNOIZ
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F7:, recombinant IFN-y (LLF flFN-y) % BLM $£4-#® Wild-type 3 £ UF IFN-yKO = 7 A (258
M9 2 2 ETHWLENED L H12840F % 28T U 72 BLM Misalsiiid IFNyKO =7 2 & b
b Wild-type ¥ 7 A DV AR EOFIEIZRIETH - 72, Wild-type 7 7 A Tld BLM RidiAE 5 (3
HIFN-y DB S 12 & - T A S N7, IFNyKO 7 7 2 0 BLM Bi#8 A3 1308 12 rIFN-y 4%
Hilk o TEALL 7. BN oo 7o) » 558 HERR Y REomas =L 7.
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DA A IFLELET VL I EhD o2 AROEMFIZL D IFNyIEFEDIC O FEICL LY D
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A role of interferon-y in bleomycin-induced pulmonary fibrosis

Yoshinobu Saito', Isamu Sugawara®, Arata Azuma', Shoji Kudo'

1o Forth Depariment of butermat Medivine, Nippan Medical School
2. Department of Molecular Pathology, The Research Instituie af Tuberculosis

It is reported that long-term treatment with recombinant interferon-y 1b and low dose prednisolone in
patients with idiopathic pulmonary fibrosis ameliorated lung function, partial pressure of arterial oxygen
and decreased the levels of messenger RNA for transforming growth factor Bl and connective-tissue
growth factor (Ziesche er al. N Engl J Med. 1999; 341: 1246-49. ). In vitro and in vivo studies have
shown that interferon-y (IFN-y) plays a role for pulmonary fibrosis as an antifibrotic cytokine. To
confirm the importance of IFN-yin pulmonary fibrosis, we prepared a model of bleomycin-induced
pulmonary fibrosis using IFN-ydeficient mice, and they were compared with wild-type mice in terms
of pathogenesis. Second, we analyzed the effect of recombinant interferon-y (rIFN-y) on the bleomycin-
treated wild-type and IFN-ydeficient mice. Lung fibrotic lesion of the wild-type mice were greater than
those of IFN-ydeficient mice. Bleomycin-induced pulmonary fibrosis was improved by administration
of rIFN-y in wild-type mice. However, the fibrosis was deteriorated by administration of rIFN-v in IFN-
T deficient mice. Hydroxyproline content of the lung after bleomycin treatment revealed similar patiern
with histological changes. In summery, we found that IFN-y played a critical role for bleomycin-induced
pulmonary fibrosis and had profibrotic and antifibrotic effects. IFN-y may be useful in some cases, but
it may be detrimental for the patients with pulmonary fibrosis. Therefore, IFN-y should be carefully

applied to patients with  pulmonary fibrosis.

— 187 -



2001 )5 T8 F A VENGB B AT

Ui

M fE DGR & L TIFNy 2RI CH A 2
LERTIHEAD V. BFEID, in vitro THHAEF IR
OYEHE A IIHIE 5 2, MR O a7 —r U EE
% IFN-y 25819 5 ¥ £ v 5 it R, in vive T~
7 A @ BLM HlisiHESE 1 35 T IEN-y D5 A3k
fLxIRiL», 7 TGF-B, 7Ia7—4>1, 1l
Y down regulate 3N 5 Y ETHHMENVHL. Zh
5 42ER L~V TUE IFN-y O EURRAE T H ATHERE &
n, MisMHEIBW T EELAH L L, B
EXLTOHFEIRTWAbTTHEY, BRED
RTHGUI RSO I NEMNHTTH S,

IFN=y 25T HEAE DIRREIZIR C Bl B Z L iZDwn
TELIIEIEEMNED, bt I IFNYKO <
7 A% Fv T BLM Wi AEE D EER T 172, b L
IFN-y 2338 L A HIli v 2 F B2 WFThHnid
IFN-y AR38 L 72AKFE T BLM #5510 X o THH#
HEIEALT 23 CHD, FALEIIrIFNy &
WIS G- LRI S b T eI E
ND, THEHRETLIEPREEBOHNTH S,

MEREFHE

i L7z 213 C57BI6 (M, 10 ~ 20 84%)
@ Wild-type, IFN9YKO 77 AT, & |2 SPF T
MaEhizbDEHW, FV— T, wild-type,
IEN-YKO 7 7 AW #E & & BLM D A 57 4 8
(BLM HE# 58) & BLM & rlPN-y % 4% 5§ A 2
ENAT, BIMIE = AHKE kg 72D 100mg
% mini osmotic pump (ALZA B) [T TR TS L7,
% 72 recombinant mouse IEN-y (Genzyme-Techne %)
{3 50pg/body % mini osmotic pump |2 CTH TS5 L
72, 70 rIFN-y O 5581 BLM %5 0 (Dayl)
LB E L72AY, IFN-yKO 77 ABECIE 8 54,
Day4 17 5-5%, Day8 eS8 baviE L7z, #1I2EK
AV = ERT,

EToH< 7 A3 BLM 5 7 BB L, fhi

I HARERRFEEAR
2. FEHT SR AR e
% OV F AN BAFTESE  RAERREE
* | b YIE

®1 EBASFyIa-—0

®BLM  (CrIFN-7 ¥ Sacrifice
BLMHHEE = M-
BLM+rIFN-7 (Day | ) s m— —fn
BLMATTFN- ¥ (Day4) s =
BLM+riIFN-7 (Day8) e )
Dayl Dayd Day8 Day49

—EWEBRE SN AEE L, MENEEAIRE
ATo 7z, MRS ER LT A 72w,
MDA Fud s 7o) SEfirErillla L7,
SRBEE Ly AONRMIEMGRA LT, HRR
R, FEVH—FELTONHC ZRA L 16 B
M 120C TA »F X b, O 5pl i citrate
acetate buffer 5pl, chloramine-T solution 100pl % {1 7
T205 WIS H (2 &, &2 Ehrlich's solution 100u
EMAZT65C, ISHWEA v Fax—b, GHHE
550nm TG A BIE L, A Mok san) s
B CHEMLABRBRLIVER LA SOIIHH
LIZREE T Z/FMW LA oA THhD TG
Bl mRNA D ti#fkiZ BT 2 T % MR L7z, Bl
o — & AR ETHE L, 2k B TRIzol
T total RNA % §HiH . cDNA (2855 1%, PCR % 1T~
fo. PIEBIZiE L B-actin & H 27z,

w R

¥4, BLM¥cH &0 A0l EM 1
759, Wild-type ¥ 7 A, IFN-YKO ¥ 7 A & {2 BLM
B L b0t 7 MmO MR E THTRL 2.
r IEN-y - (Dayl #%45-) #8128 L TH, Wild-type
77 AT 50% DAETFE, IFNYKO 7 7 AT 0%
Tholz, HBVBEUEREIT 72, WHEORKE
Tdh -7tz FZTrIFNy OS5 % BLM 42 5-
Bz S Lz E 25, Dayd #5558, Day8 f& 5-8f &
b 12 50% D EFRTH - 72, Wild-type 77 A, IFN-
YKO T AL DI IFNy 2L 5 THRE LY T A
DORfiE, W LARER, EOREN I (HET
Hotr, TRHVEBERRLIEZ ST, S
TREE LICAR R R T E Rl o 7.

— 188 —



