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RUADT VALY VEREFALCEIT S
7 7% VBRSEEY DS

SRAFEFMELHABLESME (EF L FH2)
¥ooN ¥ %

%%ﬁﬁﬁﬁ%&,%%ﬁ%ﬁﬁﬁm,EEK%@%%%%%%T@%.%@ﬂ%m%vfm,fv#v(vv
(bleomycin, BLM) 54 L 5B F A 0MEH S h T3 . Zh¥ T, BLM THRAHERE & S it T, 7 5 % F v
¥ (arachidonic acid metabolite, AAM) 2RI B FF2RI1213 & A Esl, TDEE»#E L. ICR Rk~ v 21z BLM
150meg/kg & EIRAE S5 = & TR = 7 L 2B L, BLM REH2BEEOMBER, If/FELS I OREAGEN
A fEREE L. b = v e v A, (thromboxane Ay TXA) ZRGEHAFTSHSD S1452, RFFFafa )=y
(peptide leukotriene, pLT) FEEEHKITHD AS35, 7425 v 7 4+ v Ei (prostaglandin E,, PGE)) ¥ 4T 5 5
PGE1aCD, XU 7rA 225 v 4 v 1, (PGL) HEATSHS OP-41483aCD % BLM BEHIAAMBERARSL, FoB
ok L7z, S-1452 13 BLM K EAMBESEDHEM IR, BLM, BLM+S-1452 Img/kg, ¥ &% BLM+S-1452 3mg/
kg DEEILL 4, 0.20+0.04g, 0.32+0.02g, 0.26+0.01g, 0.26+0.01g (X +SE)), B L= = TAE Lo b 2 0 L e (it
&, BLM, BLM+S-1452 1mg/kg, 25X 0° BLM+S-1452 3mg/kg DA TEITZ A, 0404, 3.2+0.455, 2.9+0.4/5,
2.5%0.31). 8 LIt DAt HH & RO B LA B 8% Lz, Las L7a s b & BH OMEISHR 2 E 4 H7c b DT
Bote, LLEDOBEEE b, TXA, 8L pLT VAR LT BGREIC L CREMICIER L, PGE, % X 8 PG, FARIR 1
ALTWABZENRBEN. Fio, FRNETHROERIIE SN TH 720 b b, FOBHE LIz AAM DEHCBEE L T
BLENTEINT.

Key words idiopathic interstitial pneumonia, idiopathic pulmonary fibrosis, bleomycin-induced
lung injury, arachidonic acid metabolite.

e RMERBYENG% (idiopathic interstitial pneumonia, [IP), #
F M FHRRHERE (idiopathic pulmonary fibrosis, IPF) ir, 57 ERA

AERTLDTY. UL, NIP, IPF, ¥ X0% BLM M =
TBIL T, Rl & OKE MYk e 0 —# 0

THTHERELHI IR T W TRRBRERTHS. L
Do, ZOERBIETHPIEL, RREFESICRITAEER
DD 1 DEMcsTHD, FLd<gvy (bleomycin, BLM)
W, RFLEEREN Y v B Y OERBEEORBICIE S E
LATOLHBHTHH "4, *DREHAELTe F 2H
YRR R RS T bR T VD, PR L EE
I ORMEL2MER S, £ DRER [P, IPF SERLT 5
TEnD, TORBOWEENC BLM 2 HBE LB e L
SEAEATH5Y 1P, IPF, 3 X0 BLM B £ 5111
CHIBMORERMRB TS D, RV AEOR AN LS
By A b A v RERBRS S OREAR Ziebh T LB,
b= v K F 4 v (thromboxane, TX), = 4 = } V) = v
(leukotriene, LT), F'm 2% 73 v 4 v (prostaglandin, PG)
REDT 5% F BB EY (arachidonic acid metabolite,
AAM) b RIE—RICBID B BEL AT 4 = - 2 - T h, FK
BREETREEERECAL PRI SRR & CEMC &

TR TEILA24B %A, FBL T E12H 28 H % H

AAM DI LRIz LA EFFRERT VL. 2T,
IRBD AT 4> 2 - DM OB~ DS & B 5
I ExBHE LT, BLM Mis#EEE 5 L icit+5 TX, LT,
B LU PC O RIMENHS 5 ILALERS OB oL
THRgE L7z,

MBI LU HE

[. RE#Y

ICR Rt <o 2 (10~12388, AE 35~40g, HA2 L 7
HR) #SRAEHYRBERANO2HAEE (K\EB+ 27T,
IBEES5.5%) 12T 1 MHL LAE L, ARMEEZI L 0 @Ek
¥ R,

I. BLM EREFIRAFEIC LB TIROBBEXET LD

k-]

BHOFEICHE ST~ RO T F A2 ER Ui,

e BLM (BRI HR) % EEWAKEK 0.2ml 158

Abbreviations : AAM, arachidonic acid metabolite : BLM, bleomycin ; IIP, idiopathic interstitial pneumnonia ;
IPF, idiopathic pulmonary fibrosis; LT, leukotriene; PG, prostaglandin; pLT, peptide leukotriene; TX,
thromboxane.
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L, 17E%bh BLM 150mg/kg iic® X 5w~ v A DERIRD
HiEFE L.

0. MEER, FEATICHRERBFLMITE

1) MBREE, FEOWE

BLM BE#BEBICTY ARV b ALEZ—LF P )Y
A(F4FERy b, KE)Smg X HBPNCES LTHKEEL, BE
HRIEHEE L E 058 LB ABIRY B H X+ L <l
FERi. WTHREYEIE LMY —BIc L TR, WX
oL, HOBEEZREL, 10% 4810 <0 VI T24RK
MM EEE L.

2) REE RN .

k=Y VEE L i 24RR L0 EAGE K TSR 1T 7 4
vra e 2REE L. B 4um D457 4 vEREY D H
LASA FZFALREEL, 574 v EREZEHL
o FL7e 5 7 4 VEIREARIC HE &, 8IU<y Vv
FU R AR L. PR EAFEHRECCHELRE
RO BT L7z, B LOBERR IO LS TBADD
HED WA T{E L. E5Kvy AB2 AU ERTRL
T ER G ER TBRL, RED I ORERECTIRY
BHLUCTHEHELORESEE L L.

V. TXA, 2REEHROXE

s I 31 5 R TXA OBEYBET27-0, R
B TXA, SREZFFITHS S-1452 (EFHHE, KK ¥ H
v, UFo5 @ o\WC BLM #5280 0B EE, M/4E
e, B X OVREARRENEHE L LB L.

1) S-1452 B 5 ® (n=10), 2) BLM HEm#& &5 ¥
(n=10), 3) BLM+S-1452 0.3mg/kg # 58 (n=10), 4)
BLM+S-1452 lmg/kg # 5 # (n=10), 5) BLM+S-1452
3mg/kg BWEE (n=10). S-1452 12 AEBAEK 05ml ICHEM L
BLM #5414 R e THERRS Lic.

V. _7F ka4t (peptide leukotriene, pLT) 3

BUHERRIOZE

Mgz sit s pLT 0BEXBRFET 220, BRY
pLT SAGEFAFCTH S AS-35 CERELEE, 7)) v
W, RO 4 BizonwT BLM 528 A OMEEER, i/t
El, BIORBEEBFNFML L.

1) AS-35 M58 (n=10), 2) BLM HmWm#H 5 ¥
(n=10), 3) BLM+AS-35 Img/kg & 5% (n=10), 4)
BLM+AS-35 3mg/kg #5 8 (n=10). AS-35 {22 A F N HL
A7 ¢ FVIZBMBEL, BLM &5 %14 MERE ClEARS L.

VI. PGE, HEHBEORE

PGE, ¥ BRI EN T 2P HE e 72, PGEELUMHE T
#% PGEaCD (/NEFERATE, ) AV, LTo4EK>
WU BLM #5.#%28 B O HRESR, Mi/HEL, 3 I 0RER
KRR FRM A bR LA

1) PGE«aCD B@# &% (n=10), 2) BLM #lh# 55
(n=10), 3) BLM+PGE,aCD 0.5mg/kg & 58 (n=10), 4)
BLM+PGEaCD 1.5mg/kg # 58 (n=10). PGE,aCD 13 4B &
#Kk 0.5ml WML, BLM #5®I4AER THEAZESL
iz,

VI. PGL, $F50HE

PGLEBENCEN T MBI\, PGLORLUMET

»% OP-41483aCD (EFHESMTHE) 2BV, ITD 4FDOW -

T BLM #5428 A OMBER, /AEL, $ T OREER

K

Table 1. The criteria for morphological evaluation of pul-
monary fibrosis induced by BLM in mice

Criteria
- (0) Absence of fibrosis
+ (1) Areas with questionable fibrosis in alveolar septa
+ (2) A few foci of fibrosis, often in subpleural area
++ (4) Scattered foci of bibrosis
H#  (6) Diffuse fibrosis

Total scores of specimens in one mouse

Grade (scores)= - -
Number of specimens in the same mouse

Number of specimens with fibrosis in one mouse
Number of specimens in the same mouse

Incidence (%) =

SRR A L L.

1) OP-41483aCD EJh#r 58 (n=10), 2) BLM EM# 5
#¥ (n=10), 3 ) BLM-+OP-41483aCD 0.5mg/kg #& & #
(n=10), 4) BLM+OP-41483aCD 1.5mg/kg #5# (n=10).
OP-41483aCD 24 B &K 0.5ml 1o #E L, BLM #5148
HEcHEAZE L.

VI. #EHLE

BohHER, TXTTPHELEEEZETR L. B85
R EIE O B, Wilcoxon DB FIEELERH L, mEHl
BMECERES BLUTE2L - THEEED EHE LK.

B #

[. TXA, SBREENFIORE

1. MBEERIOMH/MEY

lTCREAL LS5, BLM BB B S HICLE L T
BLM+S-1452 1mg/kg, 3me/kg #E5H T, MBEE, I/t
BhoOEMAFEICHIG S .

2. FREELER 00 FRAM

2 THERINF I OS>, BLM BEMB SR HE LT,
BLM+S-1452 3mg/kg #5H TRt oRE, REHRE
ELHBIET LW,

1. pLT SRGEFRRIOZE

1. [HEEER I OH/{BEL

K3TRENt L > BLM B sl T,
BLM+AS-35 3mg/kg ¥ 58 Tk BLM = X 2 [HiBEE, M/
HELOEMAEREICHAF S .

2. FRE LA

R4TREAL>ic BLM BB EEC g LT,
BLM+AS-35 3mg/kg & 58 TR Lo RARE, HE L
LEBECET LT,

T. PGE, ¥{l4E PGE,aCD DE%

1. MEEERIUMN/GEL

5 CRENE L 51, BLM+PGEaCD 1.5mg/kg 58
Tik BLM X oRE R, F/AELo#mns% B2
.

2. RERESERA

K6 CRENESic, BLM s kg L T,
BLM+PGE\aCD 1.5mg/kg 58 T2 BLM I X 2 IfifR#E( L
DREBE, HELIABRETLT .

V. PGL ¥E{4E OP-414832CD OFE

1. MEEER I UM/ GEL
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Fig.1. Effect of S-1452 treatment on the wet lung weight
(A) and the lung weight-to-body weight ratio (B) in mice
treated with BLM. Mice were treated with various doses
(0.3, 1 and 3 mg/ke, intra-peritonealy (intraperitoneally,
ip).) of S-1452 for 14 days after the administration of BLM
(150 mg/kg body weight). The animals were sacrificed at
28 days after the BLM treatment. Each bar represents
X =SEM.
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Fig.2. Effect of S-1452 treatment on the grade of fibrosis
(A) and the incidence of fibrosis (B) in mice treated with
BLM. Mice were treated with various doses (0.3, 1 and 3
mg/kg, ip) of S-1452 for 14 days after the administration
of BLM (150 mg/kg body weight). The animals were
sacrificed at 28 days after the BLM treatment. Each bar
represents X =SEM.
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Fig.3. Effect of AS-35 treatment on the wet lung weight
(A) and the lung weight-to-body weight ratio (B) in mice
treated with BLM. Mice were treated with various doses
(1 and 3 mg/kg, ip) of AS-35 for 14 days after the
administration of BLM (150 mg/kg body weight). The

animals were sacrificed at 28 days after the BLM -

treatment. Each bar represents X +SEM.
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Fig.4. Effect of AS-35 treatment on the grade of fibrosis

(A) and the incidence of fibrosis (B) in mice treated with
BLM. Mice were treated with various doses (1 and 3 mg/
kg, ip) of AS-35 for 14 days after the administration of
BLM (150 mg/kg. body weight). The animals were
sacrificed at 28 days after the BLM treatment. Each bar
represents X =SEM.
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Fig.5. Effect of PGE,aCD on the wet lung weight (A) and Fig. 6. Effect of PGE,aCD on the grade of fibrosis (A) and
the lung weight-to-body weight ratio (B) in mice treated the incidence of fibrosis (B) in mice treated with BLM.
with BLM. Mice were treated with various doses (0.5 and Mice were treated with various doses (0.5 and 1.5 mg/kg,
1.5 mg/kg, ip) of PGE\aCD for 14 days after the adminis- ip) of PGE,aCD for 14 days after the administration of
tration of BLM (150 mg/kg body weight). The animals BLM (150 mg/kg body weight). - The animals were
wered sacrificed at 28 days after the BLM treatment. sacrificed at 28 days after the BLM treatment. Each bar

Each bar represents % &=SEM., represents X =SEM.
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Fig. 7. Effect of OP-41483aCD on the wet lung weight (A)
and the lung weight-to-baody weight ratio (B) in mice
treated with BLM. Mice were treated with various doses
(0.5 and 1.5 mg/kg, ip) of OP-41483aCD for 14 days after
the administration of BLM (150 mg/kg body weight). The

animals were sacrificed at 28 days after the BLM-

treatment. Each bar reprsents X =SEM.
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Fig.8. Effect of OP-41483aCD on the grade of fibrosis (A)

and the incidence of {fibrosis (B) in mice treated with
BLM. Mice were treated with various doses (0.5 and 1.5
mg/kg, ip) of OP-41483aCD for 14 days after the adminis-
tration of BLM (150 mg/kg body weight). The animals
were sacrificed at 28 days after the BLM treatment. Each
bar represents X +=SEM.
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K7 TeRENL S, BLM BBBERC kL T,
BLM+OP-41483aCD 1.5mg/kg #58Cix BLM i< & 5 il
BEE, W/ GELOEMIERCHE SR

2. JREEHPRE

B8 TREhik>ic, BLM MBS kil T,
BLM+OP-41483aCD 1.5mg/kg # 58T BLM = & 5 sk
HE(LORAERE, HELIARCET LTV,

% B

SEOHFETIE, TXAB LU pLT OBEMEFFIC L - T
BLM iz L 2 i #(L A MBS hicz & 2 b, REED
TXA: B8 XU pLT MR L TREWIIER LT
WAZLEHBREEN. ¥, PGE B LU PGLICEL T2,
BEHOEN IR I DB U EO B E 2 Tl 7208, WTFho
BB X - THIRMEEAIEI S hicz L L, AR‘D
PGE, & PGL i Ifi#R#E( L BB L TG EE LTV 5 =
EDBRBE I T,

TXA L, EWC/ME L DEEIA™®, Tz —H~2
Tr—UhLLELEIRDY. ABENE LTILO/MREEE
B, WEFPRBEEER, STIFEBREERE> L,
TXABEHHICL D TSR IHE RS Z LN E S h
TV5"2 BLM M@= S 1B Th, M0 ETE
TIRFMERC BRI ED bh, MIMREERERTH5
BT 7 0 v OREI L o TGRS I h % 2 & a8
BEZRTVWA®, Lipio T, SEOEBRIZBITD TXAR
FADOIERBF & LT, SRR & - THE o e
PRI TR A B LT, LA OB LB %) L
LHMEND., T, TXAR 287 »—~20 [a HEORE
EEETEIEND, 27y — COBEELEEE LTV
ZEBHREZINTAY. BLM WifIE T S ic kT, i
ML~ 27 > —SREBH 1 b A S VROERBE
BHTHZ L0 L 5T, MOBHEILERIE 81T 5hL0EEY
BoThdZEbELLNTWBY, LidioT, TXASEHA
B TXAE Liclila~2 r 7 » - S OERLRIRETS - &
& oT, MBS REr X bR L b ELLNS.
BLM #RHEE € 5L TD TXA, 2T 2 BITEEERIT 7oL 28,
HRUEMBEMEMEBEDORMMETIX TXB, O8ML T 52
ERHEZINTE DD, TXA, B EHE LR A REL T W5 =
LERRETS.

LT i3, Mila~ 2 e 7y -2 4L B ORKEMB L b &
E¥h, TOZREGBRICELS S, LELCBCLSMHL T
B pLT B7 VA¥—MBESRE A DRECHEE LT 5 &
EIHRATWAY, %7 IP BE TREE TS SR D
LTCAER LT 3™ BLM i = F 1m0 T, V£
VY - CHER SR OB L AT 2 — st h
TnB®, Lkt T, pLT HHAIC I b pLT %4 L5
(ERZIIEIT 2 Z L1 k> T, MR LIS R E SRt L
HHlXhs,

PGE\ i3, £50DH 5@ 3BT R\ TEBEWARTBIC X »
BESN, 2OZEH LR LA ETRTORBICHEET B,
PGE, 0AFIEM & LT3, MMOREMSIER, nEEBE
%E@ﬁwﬁ%é.LtﬁoT,P@LDWﬂ§$&LTm,ﬁ
MAMRIER % Ar Lic TXAJEHH & RBO/ERBREREL bR
2. TbI, PCGE RAERISPRERGEET 5 L 0%

EF9%, PGE L HLOEA%E TS PCER IR~ 27 5 —
CIBITD la URRBORER YA L 1 v OESLINET
BHIEAY, BHFHROBES I 27 - VEE YIS 2
R e ERBMEIRTWS, Licit-T, PGE, & PGE, &
FROIEREN L OB 2B LT3 2 & I E h
5. fRHEEW 313 5 PGE, O MBI T 5 & 1270\
B, PGE, w2\ Tk, HRMMRIEERE R I O G HtiE =
FAREBNT, SELZMBREHRT TOBMBBEEI AT
A7 LithoT, WidEC s T, S oxT 558
AFELTERT K TOEERTTE LTV Z LA RRT A
%
PGLIZ, EwmB KM & hEE I, M/ MRERENEIE
H, MEHRBHRIFA, BRIWIMEIERLE 8529, L
fedio T, TXAHHHS PGEELYE L U<, HilMilE
REN U TMEHELZME LTV b 2 ENBRE RS,

BLM Jiff#EE = F AT LR, Y2 eddo o+ —wfE
ERIHE LWL TAHENH DY, v rodF v rr— ¥
FREFELE LIS, 75 VvBIRY — FhTEFD TR
WZMEBT% TXA, PGE, PGL A EDFTRTDFT A X /4 F
7By 7 THIELD. LT, ML RERR
EMEHERE b ORADAF 4 =— 2~ DEAXMEIFT 22 &
sy, HERBHRC I VBELLVERENLOALEL DR
5. 0L, SEIHBILBVT, vratFo -+
FEEAISETRGRECEE L i, TXABEH,
PGE, 8 LU PGLIIKERESRYET 22 L2 L& AKT
5.

ZiZ, BLM OfRBBEBIZE T, SEAANEE L ok
bEZDbRD. BLM 3EHT Fe 1 4 vRIUVBEL E4 4
EREL, ThXVETHEREES DNA @2+ 22 &
RWEoT, ERHRPMBHEI HBE LT AL ELLRT
WBE Lizst> T, BLM A% A L, DNA 8% Gl
THEBC BV CSEDER I ER LT, i
HEEOHHIDRRZ bR B LiICied. SEDERTIZIZ DS
KEALTRBERLTEOTEET A ZLIITERL. LaL,
ERIEACET O TORREAOPIETIE, AAM
HETHLOLL TR T FF > RIBHOXNBEI T L
DY LehioT, Ba LE#H2 BLM oRBHEBICHE L
TATEEM R Te Wt E L bR B,

DAED &5 w4 EOEBRERICK T, ThEROELSFS
L UL E A BLM H#SHEE DA & L CH B e Sl R
D, ThODOBEK L Y, W&t oMBRIZRT 2
AAM DEEMNTBEENS. Ui L, FEHOMEZETT
TETHD, BROPETHBETES LD TIXAL. X HiT
AAM KRBV EE L b5 EH HEER) ba5h 590,
L7chinC, MDBELICIZT 7% P B ARBRA SIS
LTWBZEHRBEINS. 5413, SEBHE LTV LD
AAM RN ODBEAALROEE, XHIIZHA Fhf v
TEMBRR/L L EREM AT 4 =— 2 — LOBEHEL Y ITounTD
BEBLETHS.

#® E
= A BLM JT#RfEEE F A zxi T2, AAM OEH#M S &

UCELUHBER S OBELRE L, UTORERLSB:.
1. TXA, ZAEGREHHF S-1452 4%, BLM & X 2 %O
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B B BRI E B L.

2. pLT ZAMEEHA AS-35 13, BLM IT X A& DA
* ABREACEE IS L.

3. PGE, 0F& M4 TH 5 PGEeCD X, BLM i X 5[l
DT FAERFCE R L.

4. PGL OFHEMALTHS OP-41483aCD 1%, BLM 12 X 5
Ak OBE Y B ERFCHERCHE L.

BEdy, REFACBTHHOGRHEILFIARBIC RV T
X, TXA; 3 X0 pLT EHE(L{EEIC, PGE, 8 XU PGL X
BHE LI5S LTV B Z EVRB S hi.

Bl i

BERLACES, HiEE, HREEBEL Y 2 LEERAEEERA
B =R E  REE, BRBEHENE O EH EREDFITEREE
LET. 2RISR NDEECESRAEEE R EHER
ET S FEHBY T ABEREMCERER LT, FHRODE
EnSrRELTHEE ¥ LUETHNERRSH, RuAoEGR

wh, NEFERB TR AT B LU AR RS ER B LT

i, R O—IRILH3AE A AR EEESRE (199445) LB\ TH
FLI.

X [y
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Abstract

The pathogenesis of idiopathic interstitial pneumonia (IIP) and idipathic pulmonary fibrosis (IPF) is still unknown and
the therapy for them is difficult and their prognosis is poor. Bleomycin (BLM) - induced lung fibrosis of animals has been
used as a model of ITP and IPF. There have been few reports about the roles of arachidonic acid metabolite (AAM) in the
animal model of BLM-induced lung fibrosis, so the author studied the roles of AAM in lung fibrosis. BLM-indnced lung
fibrosis of ICR-mice was caused by one shot intravenous injection of BLM (150 mg/kg). The inflammation and fibrosis of
the lung was evaluated by the wet lung weight, the wet lung weight to body weight ratio and pathological findings. A
selective thromboxane A, (TXA,) receptor antagonist, S-1452, a selective peptide lenkotrinene (pLT) receptor antagonist,
AS-35, a prostaglandin E, (PGE)) analogue, PGE,aCD, and a prostaglandin I, (PGL,) analogue, OP-41483aCD, were
administered intraperitoneally once a day for 14 days after the BLM treatment. S-1452 attenuated the increase in wet lung
weight (control, BLM, BLM+S-1452 1 mg/kg, BLM+S-1452 3 mg/kg: 0.20 £ 0.04 g, 0.32 + 0.02 g, 0.26 + 0.01 g, 0.26 +
0.01 g (mean + SE)) and the pathological score of lung fibrosis (control, BLM, BLM+S-1452 1 mg/kg, BLM+S-1452 3
mg/kg: 0+ 0, 3.2 £0.4,2.9 £ 0.4, 2.5 + 0.3). AS-35, PGE,aCD and OP-41483a.CD also significanlty inhibited
BLM:-induced lung fibrosis. However, the inhibition of lung fibrosis by these drugs was partial. These findings suggest that
TXA, and pLT may accelerate lung fibrosis and that PGE, and PGI, may inhibit it. The partial effects of these compunds
also suggested that AAMs were involved in BLM-induced lung fibrosis of mice in a very complicated manner.



