Effect of the Administration of Interleukin-1 in
Vivo on Bleomycin-Induced Pneumonitis in Mice
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BB A E D = F v & LTHEBERB 7 LA~ 4 v (bleomycin, BLM) Hilfizk £ 7 Mic B\ Tid, ThETR
#5357 [fBA%EH R (bronchoalveolar lavage fluid, BALF) T A v 2 —r 1 % v-1 (interleukin-1, IL-1) ARIE & h, gL
HROMPICHE W TEOERAEIML T WD Z ERBEIR TS, Lol L1 #EGNCES LRI, RESHh
7= L1 AEBEZRCOVWTRSHERETHS, £2T, BLM OBEBIRPE S L 5 LG 7 ¥ERL, Bfite
FIL-18 B OE®E R L. BLM #5%, THEEXH28A 8% CHEEES L Oi/FELOARIMINE DDl HE
BT, 148 B EER%2 A L, 28A B iomM{tss Rbhi. BLM &E5#28H A OREEBFEN A 27
12, BLM O# 5Bk A B MME b, IL-1 (1ug/fBtk) % BLM & 500,53 L 0° 6 BpElATc NS 5T 5 &
LIt oT, AR ER L U28A B0 ER L F/SELOMMIAECIE S . Ak, 288 B O &1 2 REERSE
a7 b EBCHEShiz. Ll -T, IL-1 (R EHKENC BLM Miks 2 AE+ 5 - Lo 8 L. BLM B&E5E#® T A
B4 5288 BIc 3\ T, BALF sk L 00 vosskisRizaEIcHm L. IL-1 % BLM & 5.0 6 iS5 L
&,z BALF FiERARCHE X hi. BEHOMEBER, M/BEER IO Fr*y 7 e ) vEE, IL-1 fTE5OR
BREMCHSII . EHCHBERS X OH/EELR, e ey ra ) vBEEERLCOMBBEGREED. [L1%
BLM #5%1, 3, THEK lug/AHESE LEE4as, IL1 2 BLIM B5% 1 AR I VER T HRES LHE T,
BLM AT B MBI A S ich - 7. IL-1 Bi#EiE, BLM O =—s1 ) » B~ 0B EEHRCH L T8y
REEehote. ZOFRIE, IL-1 48 BLM oRB@ERcEE LV 2 & 3R LTWA. 4 v F A%< v (indomethacin
IDM) 1%, IL-1 © BLM Fi#mslshRicst LB Lich ~7c. LLEDOBE L D, IL-1 O 5 AES & CREREKFRIC
BLM Ml 2 MEl+ 528, [L-1 OBB SIS Rnic\ 2 EpUREREL. ZABOFT AR, BLM M4 3135 HRED
IL-1 2%, BT & LCFRLTUL A AREN A REL TV 5.
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v & — w4 % v (interleukin-1, IL-1) A & T 584 7oA
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5% Fibb, Ll Rw2e7 5, —-0R00 VAAEREILLDE
L& BMBEEEL L, RERGONMEDE L LTERTS
ek, BEEMECMRHERC SV TR S IL-114,
REOHERF L LTERALTV S EELBR TS, T LF
<4 v v (bleomycin, BLM) 12, R LEELEW Y v B
KIE Ebh T ABhHEERTH B 00, TOEWER &
LT P oeEy O i EE R R 2+ 2 L2 b h T 5.
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Abbreviations : BLM, bleomycin; BAL, bronchoalveolar lavage BALF, bronchoalveolar lavage fluid; IDM,
indomethacin ; IFN-7, interferon- 7 ; IL-1, interleukin-1 ; PGE,, prostaglandin E,; SOD, superoxide dismutase ;

TNF, tumor necrosis factor
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WBENEETH S Z L5905, BLM ik 5 iz BT
b, IL-1 S & O MBS S h A IESEAHB. Ln
L, Zh¥ T BLM Ml =5 e LT, BB
% IL-1 OB EEREERIBHA I TELT, IL-1 #8ELE
BAEVHILBHY 5T ENRTRETHS. Loz L iy,

APEROBENL, REMYA P4 v EEhD IL-1 &5,
BLM [i#EF L WL EBMT A1 EHLPET A ET
Ho, MEMELCRTS L1 BEOBRCRMLTEETS.

MHEIB LU HE

[.¥ %

1025 12RO HESSS B 40g @ ICR R~ 2 (BA 2
L7, BR) 2 SRAZBHYERNFANOZRAET S (FiE23+
2°C, WE 55£5%) T—BMEL EFEFL, ARMBLET L h
HicEE ERCE .

1. BLM BRI#ERAERES(C & DML T ILOMESR

1. WBEES L OGBECHE

1) AEAEKEME SR, SEAKEK 0.2ml OX2BIRAERE
HUclE, 2) IL-1 BMEE5H, GETESLe F L1 8 (X
GBI, R lug/MEY IM V) VEREE £ K (pHT.4)
0.2ml Wi LB AR S Lk, 3) BLM (B AL, HR)
100mg/kg #58¢, 4) BLM 150mg/ke $ 58 ; L Lo 4 %
S0PEFOfFHl L.

BLM &, £EH&HEK 0.2ml wBRE L, BRIk L b —E%IR
RS L. ®#5%1, 3, 7, 48 L028H Bz, 107
FToOR W ATV P ASLE X —LTHEEME, B EERH
EL, BEWCTEHABIRE B LIKMIE S w788, kbl
HMEEEXHE L. MEEEYHETRL, B EHL
THi/BELE Lz,

2 . JREH R0 RRA

ERABE VT, H5%140 B JU028A Bl L
FRW. Fh, MBHE BRI ET 5 BLM 0 BEEEE Y
MEEE4 5 BRI T, BLM 50mg/kg B5FI10 L B L28A B D
SEE L. B LefrEBERL=) VEEE, 574
VEIRBEERZERL, ~=itEvy - = S VRERIVOTY
veowr) Rk Lcb DR REERECHEL, KFEM
BFHC IR L. fRME(LDRRE (grade) 12, (=) 2»H(HD)
DHEBEIEZYEL, ThEh (—)=0, ()=, (+)=2,
(=4, (=6 & ARERT HBALDOHEMIZREL, =7 A
—ECOSHBEAYIHERTRL, MESLDOR 27T HEM

Uiz, Fio, BME(LOFEAEE (incidence) 1X, =7 A Zkiz |
RUERR U MERERMERTIRL, HED D DRLEE
EoBsERyEH LA (F1).

. BLM fhlg(cxd 3 IL-1 g5 02E

1. MREERIUHBEDCRE

BLM 150mg/kg #500.5, 6, 123 X 0 24kEIANC 1L
lug/BEEZ EENRS Lo B2 200278 Lic. &L
T, BLM 150mg/kg B0 532070 & VRS L7z, BLM #5.4%
UABEBIOUBHEER, SFEFOMROFECHBESE S
LOBERXREL, M/ FELYEH L.

2. REMBEAEEE

ZFED28A HOWHME AT, RO FE CHREERSN
WZER LA

3. KF TR B (bronchoalveolar lavage fluid,
BALF) #fifapT &

1) IL-1 M58, IL-1 ug/@HE0 X EHERRE L8,
2) BLM Em#FH L8, BLM 150mg/kg D AREIRAHEE L1,
3) BLM+IL-1 #1858, BLM 150mg/kg #5 o 6 BERgT
IL-1 lug/BEREERESE LBy HOETOMFEH L. #
5%3, 7, 14, 88 BCEHOETOLUTOFETRESH
Ma¥E#: (bronchoalveolar lavage, BAL) #5547 L. 37chb,
TYARRY PSAE R L TREME, BRI AR U5 LK
MmIELR, KEAF - 72HABEL, Iml OEBEREKY
EA - B3 T2BFELE 6 ETY, Bhhlc% BALF &L
7. BALF X 5% (2070 tube, Falcon, Lincolon Park,
USA)cER L, 1200rpm TIODREOL L. FOiEL M
BEaEL, 100U/mlD~_=vv 3100 ug/ml DA LT =
A4 v k& A RPMIGA0 #2%E % (GIBCO, Grand Island,
US.A) Iml i 2 Milagor Bk, RPMII640 EHIC
2X10° Mfn/ml OBEWEBEEL, FOMEEER 1000 2v
A4 +F A ¥ v 2 (Shandont, Sewickleyo, US.A)) % B\ T
800rpm TIOLMELL, BWOR TS A VEXRER LK. FR
LIz BEAK May- Giemsa Refa % jE L, HEME THMa2 300
BEEHZE L CHiaoBEx a0 L.

4. fieVe®o ) vEDORIE

BLM Filggicst+ 5 IL-1 iS00 AEEKEE DOV
T, MBEER IOM/{SEL L, Mgt — a7
HEE L Shaffie Fersora ) v EBRHIE L CHRE LKL,
1) IL-1 Bihig 58, IL-1 10ue/EHELIEBENES LB,
2) BLM EMm#5#, BLM 150mg/kg DA A #IRATRS L

Table 1. The criteria for morphological evaluation of pulmonary fibrosis

induced dy BLM in mice

Criteria
— (0) Absence of fibrosis

+ (1) Areas with quastionable fibrosis in alveolar septa
+ (2) A few foci of fibrosis, often in subpleural area

4 (4) Scattered foci of fibrosis

H# (6) Diffuse fibrosis

Grade (point)

Total score of specimens in one mouse

Number of specimens in the same mouse

Number of specimens with fibrosis in one mouse

Incidence (%)=

X100

Number of specimens in the same mouse




BLM Mg € 5 ricisit 5 IL-1 #5088 427

2, 3) BLM+IL-1 #1# 5%, BLM 150mg/kg #50 6 KefH]
B, IL-1 0.1, 1 38X 0% 10pg/BiE 2 MERR S Lol v &5
WOETOfFR L, HE#H8A BCHBOSECHBER L 4E
BRI Lz, R Lilik S b BERFCEERSL,
FlEE T—80CIKCHRELL. ik Fr¥v 7 m ) vEBOWUE
13, Prockop HOHED KHWVEIE Lz, & L EBKE
Mz, FMEEE 10mg/ml OBRECHEL, ¥7ARESFA
HFe (R Ly 7 A 10m) RTH—ERE L. ZOBRLY
Iml #EWE (KA Ly ZA 0ml A2 Y 2a—F 5 » T E)
Tk, XHIEGK Iml L0 6N HEEE 2ml RN EAL
2. T OEWA110C OIME TOREMMA S B Lic. mKS
NS EFARTEHAL, BEK dml MBS L. L-e ¥
p¥v e Y VICEEKEML T, 1.563, 3.125, 6.25,
12.53 X OF 25ug/ml @ 5 BECHEE L BRRBERER LR
BHEBRI V&4 2ml 2 HFARBEICLD, X 7=/ —-17
LA v=g) -8B 02ml 2 TEAL, IN BLU
10N ZKBEE{tH VY 22T pHT—8 IR L, BEKEINL TR
B dml kL7, ZOBEC 0.22M kv BEEH 1ml (v VB
10g #7&%K 80ml wE@L, 10N KE{E» Vv a2k Mmx T
pH87 L, XHRBFARLNL THE 100ml & L7,
0% 75 =vEwE 05ml (87 5= 10g xZRBAK 80ml &
@1, 10N KE{bb Vv akiniz T pHT IHEL, SHEE
FAR ML THE 100mlE L) 32082723 3 vTHEK Iml
(7853w T568g BAFAEAYALTERL 100ml &L
1) A TRA LERC0SMKE L. ZOoBKK 3.6M
FABEEEF b YU v A 25ml(FARERS Y v A 89.1g HFREK
WML 100ml & L) 8EO b=y Sml X TEAL,
FEAHRELL. RBRERT LI AIAVTERL, ZOBKY
95°C D i T30 FinE L 2otk , WA CL04RI%E L.
OB Pz v Sml ik X IEEE, EEYERE (o
AVyZ7Ax 10ml 22V 2 —%F+ v 7fFE) WERH 3000rpm I
TS RE O EE L, O 8 L B 25ml 2 EMRBRE
whh, =— 9y e RE Iml (50CDKBHFT, HK=%/ —
A2mlIC p-PAFARYRT AT F 12g ML THEMBL,
T OEWICEK= 2 s — L 20ml EBEER 2.74ml OREHE V&
Fofmzt) FMxBES LERTLONHEE Lk, SXXE
3 UV-210A B (EeBURRT, #UER) 12T 560nm wisid 5Bt
Rl L. EEREOENOREMEYIER L, BEERD
BYRELOe Fryv 7l vERRD, IHKCMEKECH
BlLifeFresrorr) vEE L. 8, HORELITANT
M TE (KR HRmE V7.

V. BLM BXICHT S IL-1 BRSORE

1) IL-1 By a5, 1L leg/@6/HO2ER T BRIEE
P e L7cBE 2) BLM HmE#y 585, BLM 150mg/keg ORI
WL L8 3) BLM+IL-1 # 5%, BLM 150mg/kg #& 5
#®, 1, 3, THBRIL lug/fAEXBHEARS Licho L,
IL-1 lug/fEth/B2 LEEBL D ERTHEESE LB YTHE
RIOEPOMESE Lic. H5BA L h28H BAIR O T
EBLGERHIEL, M/ASELTEHR LA,

V. BLM 0z — L) v EEEBRAOREBHRICHT S

IL-1 i 5 OXE ‘

==Ly LSRR (MM LR RT MREEREFTR LD
#E) 13, ICR Rt~ v A OREER#RE L 1 B EHE
Tgieth, MR L DEHSTTRRL, b I RPMII640

R AV CHBEEA X 10@/ml Iz is RIS RE L. fF
BB 0.lml % ICR R~ AOEHETIEAL,
1) SEMiRE A 2) JEM-BLM B 5B, BREARRKI
BLM 150mg/keg % #lRAK S LB 3) MMk +BLM+IL-1
ISR, BEISKRMS IL-1 lug/BERERRSL, 26
= 6 B BLM 150mg/kg 2Bk AE S LIcBE2 £h£h10
EFofERl L -, BEKIE AR, =Y ARV ALY R~
ATHEHE, BEREERHE LBEEXRELL.

VI. 1L-1 A5 0 BLM flgscHBRICHT B4 > FAY

3> (indomethacin, IDM) Q&%

1) AEAEKEMRSE, EEAEK 0.2ml OLEBIRAR
5 L4 2) BLM Em# 58, BLM 150mg/keg O LEHRAHE
5 L7:#3) BLM+IL-1 #58, BLM 150mg/ke BlRAER 5
0 6 BEHANC IL-1 lug/BEthd HEAH S LIcBEO 3 HICRL,
IDM (Sigma, St. Louis, U.S.A.) dmg/kg ¥ £EAHEK 0.2ml i
%L, BLM B5 08 1 BER X O 5% 2 BRI0E 3 A
BEEAEEARS LEBEYER L. Thbb4) £ABEEKS

0.407 A

*k

0.35 %
0.30 1 *x

0.251 b

Wet lung weight (g)

0.20

0.15 T T T T T
1 3 7 14 28
Days after the administration

*x

0.8

0.6

Lung weight / body weight ratio (%)

0.4 T T T T T
1 3 7 14 28
Days after the administration

Fig.1. Change of wet lung weight (A) and lung weight-
to-body weight ratio (B) after the administration of BLM
in mice. Each point represents the mean+SEM. *p<:
0.05, **p<0.01 as compared to those of saline-or IL-1-
treated mice. B, saline; [, IL-1, @, BLM 100 mg/ke;
O, BLM 150 mg/ke ; *p<0.05, *p<0.01.
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IDM # 53 5) BLM+IDM # 58, 6) BLM~+IL-1+IDM #
SEBEY b it 6 BRI ToFERL, B5%2288 Bt
BEE:AELIROAFETNEL, M/SELEZEH L.
VI. #EHEE
BOREHMER, TRTPHELFEERETRLE. 85
A ERHE O Bz, Wilcoxon DIEMFIREXHFH L, Bl
BETERE 5% UTrdbo THEED Y LHE L.

B -

I . BLM HERIRAESZEIC L DBEXETILOMER

1. MBEER IUCH/GERL (K1)

REETE, 4HAEKERESEFE IL-] BREERHT
X, ThEh 1 BEE»H28A B CELEABDLIT, W
HEcAEREZLRDdbhlh e EEBEREKEMEEH,
0.20+0.01g; IL-1 BEHHE5E, 0.21+£0.01g). AEECH/HEE
CHRWTh, SBEAEKERE SR L IL-] BB ERTIX, €
hFR1BE»H28A B TAEATEDLAT, AHET
BEEELRDbhichofc EBEABEKEBREER, 050t
0.01%; IL-1 B33 58, 0.504£0.03%) (NRFERE LKA &
1210). BLM 100meg/kg & E5H T2, UTHEER, H/fdEk
DIERT) 1 HE (0.21+£0.00g, 0.4940.01%) (N=10), 388

Fig.2. The microscopic view of the lung of mice at 28
days after the administration of IL-1 in mice. Azan-
Mallory stain (x200).

Fig.3. The microscopic view of the lung of mice at 28
days after the administration of BLM showing fibrotic
change in subpleural area. Azan-Mallory stain (x 200).

(0.2140.00g, 0.55+0.01%) (N=10), 7 A B (0.26£0.01g,
0.73£0.03%) (N=10), 14H B (0.28%0.01g, 0.75+0.03%)
(N=10), 288 B (0.30+0.02g, 0.74%0.05%) (N=10) TH 7.
BLM 150mg/kg 5B Tk, UTHEES, M/tEELOIE
£3) 1 B HE (0.20£0.00g, 049+0.02%) (N=10), 3 B H
(0.22+0.01g, 0.54+0.01%) (N=10), 7 B B (0.28+0.01g,

0.92+0.03%) (N=10), 14H B (0.33%£0.02g, 0.94+0.06%)
(N=10), 288 B (0.31+0.03g, 0.94+£0.06%) (N=9) TH 7.

B EEC K T2, BLM 100mg/kg 58 L O 150mg/
kg 5B SEBAEREBRE SRR LU IL-] BB 5
KL, TEHE»S28BBCBCESREMPRDE. T,

BLM 100mg/kg #5-8 & 150mg/kg # 5B S, 4R E
KEBWTHEEEZEYRD. M/EELK R TiL, BLM

T p<0.05 1

Grade (point)
N

1 T
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Fig. 4. Grade (A) and Incidence (B) of plumonary fibrosis
at 28 days after the administration of BLM in mice. Mice
were treated with saline (N=10), IL-1 (N=10) or each
dose of BLM (50, 100, 150 mg/kg body weight) (N=10 for

_each dose). At 28 days after the adiministration, lungs
were fixed and stained and their histopathological scored
were obtained after Ekimoto et al® as shown in Fig. 1.
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100mg/kg #4553 L OF 150me/kg 55 & b ABAEKER
BEBRB IO L] BEEERCEL, THE2DBHEEET
EEclmy BB . ¥, BLM 100mg/kg #& 58 &
150mg/ke HEHEOMIZL, TABELUABRBWTHEEY
bt BLM #5417 - B4, MRERS L O/ FELC
BWTIE, 3EBETELET, THELDHEML, 14BEM
My — 2% s BEEER L.

2. FEEEMERERE (M2, K3, K4)

AEAEAKRMEERECE, 4R BRI U8B B & b REM
R ECRELRERED SN, EE-VAMELARTH -

r p<0.05 |
r p<0.05 \
r p<0.01 .
0.49 A T p<0.05 1
T p<0.05 1
—P<0.01—
D 0.3
:: *k >
= ++
E’) ++
[}
=
o 0.2
c
=}
©
=z
~ 0.1
0.0 T T T
Control 0.5 6 12 24
Time of IL-1 pretreatment (hr)
(e p < 0. 05—
———p<0.05—
1.27 B r p<0.05 |
9 ——p<0.05——
~ r p<0.01 1
2 1.04
© r_..p<0.05ﬁ
5 0.8 — **
o
2 +4
++
2 0.6
s}
o
~
E’ 0.4
Q
z
o 0.2+
c
3
O
0.0 f T
Control 0.5 6 12 24

Time of IL-1 pretreatment (hr)

Fig.5. Effect of IL-1 pretreatment on wet lung weight (A)
and lung weight-to-body weight ratio (B) of mice treated
with BLM. Mice were pretreated with IL-1 (1 xg/mouse)
at various times (hr) before the administration of BLM
(150 mg/kg body weight) as shown on the abscissa. Each
bar represents the meanSEM. [] bar shows values at
14 days, and B bar shows values at 28 days after
adiministration of BLM. *p<0.05, **p<0.01 as compared
to those values of the control group administered with
BLM alone.

fo. E7, IL-] B AR RGCh, MABRIV28ERE
LA TEEREELSRFRTH »7. —Jj, BLM 100mg/
ke SB35 L0 150me/keg 5B T2, 148 B\ THIER
FE g EEEAIRREE & R o ZERIEERR bR, I
fEmaEE-s o7 > - oL HERAL, BEEMEORHRD
@bbhts, Linl, 7H v - wr ) YT, SHLORT
BizizbAr@obhiehotz. 8ABCHVTUL, BWET X
DEMILOFRAR LA, BEBRAREEY &L THHEER
LD BLERE LTHIAD LR, 7T¥y - we ) —H
BTLBHELOFMAECHR LTV, MBBRBVLTIE,
AL LELOmBNED bRV Z E LD, A TIREE
BIVREHEELL 0 Eicok (F—2RRET). 28HEKS
W, AEAEKERE SR N=10) & IL-1 BEREER
(N=10) TRAEHELBEOA, REHE IR TH -1,
BLM 50mg/kg 5B TIZEEC.810.6, FAME 34124%

A —————p<0,05 —————
4 r p<0.01 \

—p<0.014

Grade (point)

Control 0.5 6 12 24
Time of IL-1 pretreatment (hr)

100 - ——p<0.01 —ruqy

Incidence (%)

Control 0.5 6 12 24
Time of IL-1 pretreatment (hr)

Fig.6. Effect of IL-1 pretreatment on Grade (A) and
Incidence (B) of BLM-induced plumonary fibrosis in mice.
Mice were pretreated with IL-1 (1 pg/mouse) at various
times (hr) before the adiministration of BLM (150 mg/kg
body weight) as shown on the abscissa. Each bar

represents the mean®tSEM.  *p<0.05, **p<0.0l as
compared to those values of the control group administe-
red BLM alone.
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(N=10), BLM 100mg/kg 5B TIIBE2.3+0.4, FEHE
FE 76+£8% (N=10), BLM 150mg/kg #% 53 CTi3BE3.440.4
B, BERE 92+4% (N=9) £ 2 27 £ ERAIRRMELHED
bHhic. ¥7, BLM £/ T, BLM 50mg/kg #58IC
U, BLM 100mg/kg 58 & 150mg/kg HSHOBE R X
OREFENFRCHINL, FRAELOHMR BLM AREKE
BTHsERERINE.

I. BLM Rl (CH$ 3 IL-1 a5 OME

1. MBEEE LM BEL (RS5)

URBETOMBEELN $ELIL, UTHEEER, M %
EolRRT) BLM Bl 58 (0.33+0.02g, 0.94+0.06%)
(N=10), IL-1 0.5FRIATH 5% (0.241+0.01g, 0.68+0.03%)
(N=10), IL-1 6 BF R g8 & 3 (0.25+0.01g, 0.72+0.04%)
(N=10), IL-1 12K IR & B (0.29+0.02g, 0.8240.06%)
(N=9), IL-1 248FRI AT 5 # (0.30+£0.03g, 0.83+0.07%)
(N=10) Th-7. BLM B SRt L, IL-1 0.5
EpL sREMRERCS VT, HBEES L OM/BELD
ERBLETEZED bR, BLM+IL-1 i 5Bk TI1T,
IL-1 1285RAR74 578 36 X O24RSRAATR S Bt L, 0. SRR AT
BERCRTIMBEER IO/ BELORRLETHED
bhic. 288 B COMMBES & if/4EHIZ, BLM Bk 50

Grade (point)

0.0 0.1 0.2 0.3 0.4 0.5 0.6
Wet lung weight (g)

Grade (point)

L ]

: T L] ]
0.5 1.0 1.5 2.0
Lung weight / body weight ratio (%)

(0.31+0.03g, 0.95+0.13%) (N=9), IL-1 0.5BsRIRI & & &
(0.24+0.01g, 0.63£0.02%) (N=10), IL-1 6 BF 8 87 8 & &
(0.22:£0.01g, 0.57£0.03%) (N=10), IL-1 128 [ 37 8 & &
(0.28%0.01g, 0.710.03%) (N=9), IL-1 24BR:FI BT & & &
(0.31-0.04g, 0.8940.13%) (N=9) TH 7. 14H B & B,
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Fig.7. Correlation between histopathological score, and wet lung weight (A, C) or lung weight-to-body weight ratio (B, D). A:
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Fig.8. Effect of IL-1 pretreatment on BALF cell findings of mice treated with BLM. Mice were pretreated with IL-1 (1 wg/
mouse) at 6 hr before the administration of BLM (150 mg/kg body weight), and sacrified at various times (day) after the
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mg/kg body weight ; O, BLM 150 mg/kg body weight with IL-1 (1 pg/mouse) pretreatment at 6 hr before the administration
of BLM. - *p<0.05; *p<c0.01.
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Fig.9. Dose-dependent effect of IL-1 pretreatment on wet
lung weight (A) and lung weight-to-body weight ratio (B)
of mice treated with BLM. Mice were pretreated with
various doses (ug/mouse) of IL-1 as indicated in parenth-
eses at 6 hr before the adiministration of BLM (150 mg/kg
body weight). The animals were sacrified at 28 days after
the BLM treatment. Each bar represents the meant
SEM. **p<0.01 as compared to those values of the
control group administrated. with IL-1 alone.
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Fig. 10. Dose-dependent effect of IL-1 pretreatment on
hydroxyproline content in the lung of mice treated with
BLM. Mice were pretreated with various doses (ug/
mouse) of IL-1 as indicated in parentheses at 6 hr before
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Fig.13. Effect of IL-1 pretreatment on the antitumor
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S35 ERO, BALF Ml RIC 81T R ERE L TAH
Fobt, BEHpAeHIE R RTRES L bR, ki, Zo IL-1 8]
BEOMHREE LT, [L-1 0 AREEERYBRITAZ L
I o THRLTAL. BLM #5#%280 HOMBEE S L UM/
GELORH»S, IL-1 OFBKENLTHRNARIhi. %
7z, WM LOBEDE(LE T2 -2 L LTIk, BE=
S5 FUBACKERNSERT i /VBTh e FrFvray
VEERAVWLRTWAYO R, IL-1 DM LMEZ R D H
BERFELRET 2130 0 T, AEFLIBIT 5 IERHEL
RO E{L2HEET X R &, BLM #54280 8w it
HIREER IO/ BEEOKRMLOBEL L TCOFEKY
AR TRHETHENT, it VeFrv ey vEOKRHE
fTote. &R, e Feervr o) vBREWTH IL-1 BE
ERENCHEHBEARR I, 35K, MEEER L O/
HEREME Fexy s e ) VEREELIEDABBMRIRD
Shic. MBERER X OM/{BELR, ME#ELOBER LD
RAHEELAELEOHBERE R LI L L&Y, KT
NMEBTH BLM #5828 0 BOMBER S L OH/FEHLIZ,
TREABSN S X O LR L2 R T IR E LT
ERATREEZ. LT, UBEOERIC BT,
BLM #5-#28F BB\ 5 fiREE L I/ BELOAR T 5
IR b OB CE > 2 LM L. BlEo IL-]1 i 5
BE T A MED HiE, BLM BEK X A{EEC ST 5 E L2 T
ST L b L] fEI MBI LTz & X b, IL-1 0
HZhFEZ BLM 2B ER T2 B> CHicE LarZ &
T, BLM I3 LUBO—BORGEETHAFIL T2 Z &8
R iz,

wiz, IL-1 0K 52 BLM il LT uis 5 8y
EUAPRE LTHA. SBOEY 27y +© BLM KB HH
x5 E\T, BALF Hfila~sr7 - —Sh b o IL-1
EERTELTOWAZEFBEL TV A, IL-1 EEOTTHER
BIEUMAERO R DOLABH IR TS, KEF LB
TiE, IL-1 OEEREETAHRENIT - Tz, b HE
ML DMEBRISIC 38\~ C, PIEMD IL-1 235 LT
HIENERIZHh S, IROBEER LD, BLM BEH# T H
BB T T CRMESEMEAHRENBDHh, TORBEETO
HRIERRIZ & b U OMBERRR OB H PRE, 51
BIELOBRESVWIHREIRTWALEELLRS, Ltk
T, BLM#5% 7 B B % CORFA el IL-1 52T
TRAZ&& Lz, BLM RS THRIEZh 5 IL-1 1,
fIEND A v = PEEATHWBIRTTH, HEKED IL-]
ERETHILTEDA v £ —CABKRL, HEAIEED S
WREBRTAZEAE IR, BRI L1 Bk 5
BLM [il&k OB SHEEY RITX Iehotc. Licdio

T, AEREEDSIEHRED IL-1 OBFCOVWTIIERT
¥, 4% IL-1 [AEHER IL-1 SEEEAFORET L 55
RRERIENBLEIATHS.

vz, IL-1 B S ofHIRAREF BT 5RH 2T
f=. ¥%, BLM 2N T Fe 1 + v B X VEUBE L EAEY
RT3 2 L CHEESDRCMREEFRAL ZE T 55 5,
ZTORFABC BT IL-1 MEATHZ &KX b, BLM Hilg
KOMPRICEIFH LT A AEENEL bR, £ I T,
BLM D=—n 1 o e BRI T 2 EESREA~D IL-1 fij#
S0EEEYAB LT, MBENCZOEAYRH L. Tb
%, IL-1 28 BLM ORBERICIERTH 2 & & » Ty
PELTCWwBi61E, BLM ORBEESELAHT3IFThH
5. BERiX, BLM ofiFEESRIx L, IL-1 iS5
LHRIEM T, §€-C, IL-1 23 BLM ORBHERICIEAL
TWAIRERE W EEL bR, BEABEERK IL-1 %
BT 5 Z L CHEBSDROBEARD LI D Z ENHE IR
T B0 WgsrnhE SO L, IL-1 BBt -
Uy BRI T A EEN T EEHRIZRD Shisa,
BIMZIL- 1 #$tBT5 &Itk o THESDEHEEER X
hBZ ELFEIhic. L L, SEOHETRIL-1 OfFHIR
BLM B L2 E4RHT, TOAIBENRERL v-1.
SEDRERD BT, 478 & IL-1 48 BLM OREEHR YR
THZ &, BLM OifEEY BRI ELEREL LD LN
b, BRINC IL-1 % BLM I HHE T 2 8RRE 05 A%
MWREE NG,

wz, IL-1 B S oM RIewT sy 7 et rr—¥
FHEH (S EX IDM 2 ER L) OB8Y R L Taik.
IL-1 1, =707, - OX0RMFRRIREDRAKRY =¥
A HIEMEILLTT v A2 275 v 2 v E,(prostaglandin E,
PGE,) BEAR{RETHY 2 LR, PCE, X< R 7 > —UD
IL-1 #EWEMGIL, IL-1 BT Y v AR RIETHRLY M
L, w2877 —20 la IEOREXIETHZ L@E L
hTn59 BLM k=T ieBWTIE, A vE—T v
(interferon, IFN)-y DFH B HFIIHEALZEEIL, ZoMEI%
Bizvroitdoyrr—wHEROMFACL OBBTAZ LK
&9, IFN-y © BLM [EAMEIZRICIET 5% F v BRHME
HHBBEELTWAZ EAHREATVAY, S5, BEKS
EFMCET, IL-1 & EEEIERTF (tumor necrosis factor,
TNF) $tHw X 2 EGSHRIL, v 7 et Forr—LHEFIKC
IDEETAZEBBEI LTS, - T, BLM il =
FARERTSD IL-] fiEOPHRIL, vredFvyr—F
RANEWHPBEE LTV B LD ELLARFEEFT 7. IDM
1%, 2mg/kg DHERETHERRED S a2 2 75 v viEE R I
TAHIEYPMBENTRY, SERELTRAX IS VIVD
BAEMA 5 EHT, BLM #50—BR6 L b & 5% 2 B
¥ T IDM 4dmg/kg/ B2 &5 LT 7. &R 12, IDM ik
BLM Ml DHRC Y 523, 51 BLM Mgk
T5 IL-1 fift S OMEHRICH LTL e B8y Lich o1,
Lic#hi» T, BLM RO E L O IL-1 §if 5O R
BT A 7 rd e oy — EREEH OB ST
WhDEEL b, BLM MK OBRCETS Y 7 et
v — CPREF O EIL, BLM KERBEEFALRRT S
bOPE—HTHELDTHoTe. ¥, MEREEF LBV
T, IL-1 & TNF R X 2EGRENY 7 vt v+ — ¥R
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ERIC L o THB LAWY LHEShTED, SEDERL—
1 H, IL-1 OFRICHTH Y 7 mAd vy —ZREHD
gE, TFAMCEORIEDIITHS. Zhid, bLbE®E

FArkh, TIF FVBREEHOEDLVAVARILB L
wIAOhbERTL. LhL, v7eidy s~ ZHEA
RERLEEES, FOTHORBEN THL T rARIT S VY
v tr v EFVURERTTMELTLES> ZENG, £
RERDERAMERINLBERE ATV DAEEDE L DR
5. EEBART T % P VBRBESCHT 2 BEROBIH S
ﬁ%éhf%b.:MB%%btébtaﬁﬁﬁ%§féé&
#£x5. L1 OBKGAYELAE, v b IL-1 2 &5 LcBRRE
BOREATHI®, vratdvyrr—ClHEROR S % &
Bicd ¥ha o, IL-1 © BLM Milgsinls Ry IDM 4
@EEehLwI Lit, BROCRBNLRRETHDLELD.

LiE X b, 4E BLM REgw 35 IL-1 fiii 5 oMz R
RELNTHER, FOFARFLBETHICRELRED,
#o. IL-1 HEENC BLM IZEBLTWizWI ehb, 22D
SR OBHHRFORBCEE LTWAZ LN HERIZHhS. B
EDEZAENRERTWABERTELTE, S b2V Y
FIZEEET 5 Mn-SOD #idF bhs. Wong 5% 1k, TNF-a
wkhev ROk, B, B, BEFC Mn-SOD BFEH IR
B laAEL, EEMEKTEVTIE IL-1 wd Mn-SOD FE
FERZDHZEERRLTWA, ¥, Visner 52, [L-1 KX
0 e kA 815 Mn-SOD @ mRNA LA 83 558,
/T4 D SOD (copper/zinc superoxide dismutase, Cu-Zu
SOD) @ mRNA KITEE LW Z EHRLTWAS., Lich»
<, KEFLERT S L1 OMEIER S Mn-SOD DFFEIC X
AAREM L EZ 2 HRD. L L, MBERY, BHER#HSD
kg s e S vie kit 5 L1 BEEERBRES R,
IL-1 ® 6RRIRBOIEETIIHRIIBDONT, BLEL6H
SOOMFHRTIR S THRLABTWAH DN L, AEF L TR
BLM #500.5% X O 6 B 5D A HHIZI R 2 RD, BHR
BIET AR EORBEI MO EF L ERLSTVD. Eh
W, R 81 5 Mn-SOD O FEIL, 1 RETHFEEN
ARSRA M HOBREEE CTEVER EH I LM I h, —EFEI N
7z Mn-SOD B F OB ERBFERIN B ZLeELEbYE D &,
AEeF BT s L1 OMEIEEA Mn-SOD DA TR T
v kA, Lvl, BEMAROBHIK L - T
Mn-SOD RNEEEIhBLDE IR DRHB Z LV LIRS
hT b, S Lww Mn-SOD OFERMS LUFERENR
7r B ATHEME A E 2 FuE, Mn-SOD & L A AJREM L EETE
Tliieh. XHIL, EFAK I DEEINIEER IOESE
ZYF TOBLELERL I LyELALENE, IL] FiEO
BB T LRI CE > AN D D . Fi, IL-1 RHiRAE
MRS L, RESESEE TR Cu-Zn SOD EMAEMT
BIEPRRIN, SEAEF KT S IL-1 oM RIZES
L, SOD &b b LT 40ENHE LBhbhb.

R X v, BLM filf =5 CRD LT 5 IL-1 EAET
2, I AREAREDEEE Lo s R D, MEEOH
B iABELTWA LEIIRTE . LaLlihdb, §
E BLM HMilkige e F e+ 5 IL-1 B 5EROKBR2 L, 4
ik IL-1 HEISRER LD, BEHRIELADDL
hichofeo b kb, L1 RAEOMBRTFE LTUERLTY
BOHRI LT, EEOSBNRBEETE LTERL TV

BeMrEZBMD . BLM FEAEFLICE VTS, flie Fr
Fo7a ) vEOHINCEILD SOD Eiksmm L, LB
Fedor7e ) vEAMETT 5T SOD ik 0mBind e L
TWLWB?, LizhioT, SOD O AsbE 2 hiX, BLMIC L 3
Lt L, WEWEO IL-1 EERFAEL, IL-1ic X b HEOEM
Barbiz SOD % %E3 % 2 & T, BLM » AW FhEkEROE
HEBECH LBREELR P e CVWH I L ERATES. 2
HNETOWERER, S, IL-1 BUEOHEBERF L LTEALT
WARHAREBEETHIENTERVLA, SEDOKREBEMNHIT,
BLM fhlE s 2 AR [L-1 oFHcB LT, SE&BH
EFELTOENLORFAEXT - TS LERDDLELEbR
5.

® Eo

< v AD BLM BEMIRAE 5T X 5 Mgt 72 FR
L, IL-1 04ERErts@8e Rt L, UTomELEL.

1. BLM EE®IRAZS%E, MBEE, F/AFELE LOH
BEEMHFMALRE L, BLM R EEHKEMC, THAR LD
REM A U, 288 B R & hic.

2. IL-1 R s Li-Be, RER, M/GELS L oRE
ARSI 5\ T, BLM Mgk aREcHflEh, Ly
3 IL-1 DR SREKFEIRI .

3. BALF #faf Bz ~C, BLM 84 & v 4 UaHil
B IO voBREEOEINE, v 7R T 7~ CHEOET
L, IL-]1 S RE TSR R L.

4. BLM HMilg&west35 IL-1 i S oMbz R, 288 E
OMBEEE, M/FELBLIUHL Fryry e ) YEKEW
T, IL-1 5 ERES YRS, ¥z, BLM #5#%288 O
HREER I OM/GELI, e Fedy Tr ) VELREF
7o IF OARBEBEMR R R, MM LB BIIFRL LB T EAR
Thic.

5. IL-1 #8542, BLM Hiligic s LB Bz Sieh -
fo.

6. =—nY ., LiEHRRETF LICET S BLM OFEE
R L, IL-] il e BE8rpEa -+, IL1 i&s5o0
BLM Jhigizs Mslsh 23, BLM ABREROBHIICLLL0T
i EE bR,

7. IDM i3, IL-1 g8 500 BLM [l e B3 S L4 <
e B, 1L ONFIRROBFICy 7 md® vy~
CREEYOEGI I DEE L BRI

ik X b, BLM Jgiseid IL-1 i ko, TOER IV
BRI SIS h s Z E A Lichy, il &b 1L
DEENEE B & b BLM ik x Bl 2 ¢ 2 FRIRED DR
fedsote. Licidi-T, BLM Jil# @b bh 5 HE%D
IL-1 g, BFBEFE LCEA LTV A AREIAIRERS
hiz.

at #

Bakr b CES, Wi, AEHYED ¥ LeeRAFEFXRAR
e REE S BN BRI REB L ET. B,
ERICH KD S HHE VIRV RBILRT P RRREEE BEELD
DI SR KRB = HERRRE 7L - FOBEECEHABRLET.
e, MERE 0 ¥ Lk B LRGSR AR LI A
FLET. AFROLDIC, RELESLRI R E LLORME
BRed s LU AR LEKAAHCER A LET.
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Abstract

The author developed an animal model of pneumonitis by means of one shot intravenous administration of bleomycin
(BLM), and studied the effects of recombinant human interleukin-1 (IL-1) beta treatment on the BLM-induced pneumonitis
in mice. Significant increases of wet lung weight and lung weight-to-body weight ratio were observed 7 days to 28 days after
the administration of BLM. Histopathologically, interstitial pneumonia was observed at 14 days and pulmonary fibrosis was
observed at 28 days. The histopathological score at 28 days after the administration of BLM significantly increased in a
BLLM-dose-dependent manner. When mice were pretreated with IL-1 (1 z g/mouse i.p.) at 0.5hr or 6hr before the
administration of BLM, increases in wet lung weight and lung weight-to-body weight ratio were significantly reduced at 14
days and 28 days. Likewise, the histopathological score at 28 days in the same groups significantly decreased.
Therefore, it was indicated that IL-1 suppresses BLM-induced pneumonitis in a time-dependent manner. Significant
increases of total cell counts and the percentage of lymphocytes in the bronchoalveolar lavage fluid (BALF) occurred 7
days to 28 days after the administration of BLM. When mice were pretreated with IL-1 at 6hr before the administration of
BLM, these findings in BALF were significantly suppressed. Wet lung weight, lung weight-to-body weight ratio and
hydroxyproline content at 28 days were suppressed by IL-1 pretreatment in a dose-dependent manner. Furthermore, there
was a significant positive correlation between each pair of wet lung weight, lung weight-to-boy weight ratio and
hydroxyproline content. IL-1 posttreatment did not affect BLM-induced pneumonitis. IL-1 pretreatment had no effect on the
antitumor activity of BLM against Ehrlich solid carcinoma in mice. This finding indicaes that IL-1 did not affect the
metabolic pathway of BLM. Indomethacin (IDM) did not modify the inhibitory effect of IL-1 on BLM-induced pneumonitis.
The results indicate that IL-1 pretreatment protects mice from BLM-induced pneumonitis in a dose and time dependent
manner, and IL-1 posttreatment has no effect on BLM-induced pneumonitis. Furthermore, these findings suggest the
posibility that intrinsic IL-1 play a role as a protective factor against BLM-induced pneumonitis.
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