Differential Cellular Analysis of Bronchoalveolar
Lavage Fluid and Release of Interleukin 1
Derived from Alveolar Macrophages after the
Intratracheal Instillation of Bleomycin in the Rats
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SIRKFEEMABEEZRE (EF RE D
i} -
(P 146 H20R % A1)

Iy b7V~ 4 v (bleomycin, BLM) % K& WE AL % B i S8 SIS
(bronchoalveolar lavage, BALF) i 53 D 34 21T, Mil@~ s v 7 7 — — ¢ (alveolar
macrophage, AM) # & A > % —u 4 % -1 (interleukin 1, IL-1) {EHLBBMHTEZ I DI DV TR
HUT. 72, EEREBLTY RFSFF—¥Py 7ot vy —¥EK7 v b BLM ligick
BT EE L T BLM #5 6 B ICEEOLEME O HRL BALF k@ sl BYICHEL
Jf I F R T, BEO Y — 713 BLM #5248%IcEo sz, ) > ok BLM & 52405 %
FOHELIED, 4R%P»e 7TABEMITE—2»BEH Sz, 20 BALF VU ¥ /88RId82—85% 8
TYYREhEED, BYY/SBRIZ1 - 3% ThH-ot. BALF-TY S SBRDY 72 v b Tk, W3/257
MR (~ o S—HIKD) & OXS*#iME (v 7L v 4 —HIK) Okiz 1l 1 1ThY, AP IOHEELRLE
»oie. ®£7-, BLM £5%0 AM 0O#%% 2 o lymphocyte-activating factor (LAF) ¥E{EAHH
xRir. BAOEMIF BLM ©R5 128080 s e, UBMBICEEEELLE., VEFY S
F—PHEEFID AA-861 (40mg/kg KE) »ERBEMIZHEE LS v b T, BALF FHRROFELH
PHRED s, L L IL-1 EERERAE0MoBEmRcERRT oo kol Yoot ¥
v —FEEHFIDA >~ R A4y (dmg/kg) 25 L7 v b Tid, BALF #ifafr R, IL-1 EHCH
BENFRIZ A CBENTED s, BE»s, BLM BREMEOBRES AM 0E4EL
(IL-1 B4 THfan?) 2 MEELF| LI T, ORIV 2 BLMBESICR7 75 F
YEBRBEDOBER LW DO EEZ SN,
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ZBBIEIE TR eSS Ll
FhaA R = ARBBAERE D & 12 REFE 2B

TRRBICRH &, 2BREMEEMAD X 5 il
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VP —EDOREMERIGOEREH > T35 I LAVR
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Abbreviations: AM, alveolar macrophage; BAL, bronchoalveolar lavage; BALF,
bronchalveolar lavage-fluid ; BLM, bleomycin; FCS, fetal calf serum ; IDM, indomethacin ;
IL-1, interleukin 1 ; LAF, lymphocyte-activating factor ; LPS, lipopolysaccharide ; LTB,,



732

Reynolds 5iz & NBAR S Wit REE TH D, BAL
izt niB 57 BAL ¥ (BAL-fluid, BALF) DR
AR, £ LCRAEORERELER
BiraranTws. FEUZAEMERR TR,
BALF OAHinZloREEBEOBACAVLNT
W, b OMBBEEREL ST REMROFR
B, U v SERRERELTIEbATERY. 2LT, M
oS Y v/ kY Ty b O ERE L
T&th, TORRO—2 LT, RERSERIT
EEHEOEVICE D, filev s o7 7 —IDERL
DEEPTOERELTOY I 07 7=V SRS
NagET /) HAVOEBEN, BRLENELONS.

BOTHRE STV 2HERMAOERDOHILD
e, REOKRKGTHIBHELERRETZ LY
b, BEOEHOBB ORI 07 7 —Y D&EE
REBETLIERBERTHLLEDNE. ZTORHIE
i, BENOBREYE 2 AL B E TV TORRY
VBETHS.

L=< 4> (bleomycin, BLM) iz, Bh7-HiE
BHETHY, BELEGOEMEY v EFIZLED
RTWw3™. UL, HESHR HeREE, BFEA
r LT, b hOREEREI O It U TR % 5
sE-FIEnMsNTVS. ZOBLM & 3[R
T, 2OERE, FRAMCBLT, BTERH2
YOO, RECBELcEIN 2 -BOMEMHXT
HHEENTVE. BLM ORENEAK LD &R
rantZ v b o BLM i, A&ELC BLM i
g LIS B CTHEM L 2R E 2B T
2M Lm»L, BLM [fig® BALF IR DV T O
L g7, U7 7 —YDEETSHETO
£ HA4 DB THA v —104 F -1 (interleukin
1, IL-D) i3, B >eFcks ol 8 e
Bz 39, BARCERSNTYS.

FIT, BHKE, coBmETALEACCT, L)
BALF O#ilaft RoER st 2 HEIL, 2)
BAL Izt pEonififi~vrso7 y—vins IL188
BEENBZHEYIDICDOVTRE L. g7, 3)
BLM 12k 20 REL< 707 7 — S OBEICIE,
BaOT 5% Ry BRBMEDSEE L T3 AHEES
RIS N T VLA E, yrutF vy F—XlEE
#L L T4 » K A¥ ¥ (indomethacin, IDM), VK
*v 4+ —CPHREF L LT AABEL BT, Ihb
#H)H BALF MIMATR, fifivs o7 7 —YHRED

IL-1 EBEs X OREESBFR R L TRIZTEER
DWTHRET LTz,

HRE L UHE

I.x® =8

thE 150—200g DD Fisher 344 7 v b (Z#3
®, B 2SRAFHYEBRRNOERATEE (2
23+ 2°C, @S5+ 5%) TLEMMLEEETL, A
IR L D EEZEERBRCBVI.

Sy bk, 1) WERAILEETb2TERER
#ok 0.3ml FQKENEA LR, 2) BLM 8BS
2 BIALE 2 1Tbi T BLM 2 8EWEAL 23,
3) BLM+AA-861 58 | AA-861 (HEERKAZ
#, ABR) % BLM [EWIEAOD 1BMAT? & 5EX
FifYeE T 2 £ CEA 40mg/kg EEEAKRS LR
2 4) BLM+IDM #& 58 | IDM (Sigma #, St
Louis, US.A.) % BLM S&NEAD L:EMI® 5K
wx kST 5 £ THEE 4mg/kg 2EEAKEL
B, Dl 4BRCAT .

BLM o&&RE51:, BLM (ARLEEREH,
) 0.75mg/100g A E % 4B A K 0. 3ml I HE#EL
boE, T—F VBT CEENICRENEATS
ZETIToTz.

II. fEXME%S$ (BAL)

BAL iU TFwRTHET, BLM W LARREK
PEENEAD 6 B, 12MR%, 24RME, 48
%, 7TH#%, UABKEEL:.

Sy bk )—VRYFHT, T—FTVHEBRTE
. KEEBIUR %408 LBLMSE & ¥ e tk, S[ERF 2
TREABEL, WE L EEAEAK Sml 25 8 @i
AL, BADEKC® - D EBIILTHELNEE
BALF ¥ U7:. EHEAEK 40ml OFEAW LD SR
30ml ® BALF #3785 h 7. BALF 13 3BE (2070
tube, Falcon #, Lincolon Park, US.A.) iZEHL,
1.200rpm X 10min. T30 L7z, Ol & RS
YL, 100U/ml ®~_=vY & 100 g/ml DALMY
F N2 Ay v EEAN RPMIG0 B ERK (GIBCO
#, Grand Island, US.A) 12T 3E¥EEL, iiloesect
== 4% RPMIL640 53 ¥ +10% fetal calf serum
(FCS, GIBCO #t. Grand Island, U.S.A) i 2% 10°40
fa/ml QMR EELEL, % OMIEERL00x125
Cytospin 2 (Shandon #:, Sewickley, US.A) 2RV
T ELATA REARMER L. FRLBARL

leukotriene B.; mAb, monoclonal antibody; PBS, phosphate buffered saline; PGEs

prostaglandin E.
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g, FAVREEHL, HEEBFTI00EEHET
RS E R L 72

M. BlEvs/e7r—Confleesny p—OH

% EEOIER

W~ a7 7 —YOnlR, flavso7r7—3
BEHO THBEIRLZ L2FHEL T2, M
BAEKER< 7 0 7 7 — YSED 1 X10%ia/ml ©
BECEDEDCEREHELL. ZOROMIROERFE
iz, trypan blue dye exclusion test (Flow Laborat-
ory #, McLean, US.A) i K 2L IEFHISHLUET
Hot. T OMBEEE Y 24well CRE) fE#sS% 7
v— b (25820 plate, Corning ft, Corning City,
US.A) 2% 0.5ml ¥ 2Atn, 37°C, 5% CO. 4 ~
Fanr—F—IZEEBEL. 14REFEE, 71— McIET
ZOMBRE»ICRIIL, 7v— NzfHE L o MiE s
izt L TR RPMIL640 8 ¢ 3 @ TEIC ik
Bl fifa~ 2707 7 — Y3 AEREIED THE<,
EEEhD v s 07 7 — ORI HBTEL 2.
TV — Mz U MR O S ENE95% B E b ftika <
a7 7—Yh 5o Tl RPMI1640 5 % ¥+
10% FCS %% well i 0.5ml ¥ 20z, 37C, 5%
CO.A ¥ aX—¥F —CURRIEEL -, ZOfiE
vru7yr—YOBABEELELED, VKT
7405 —(0.45um) WZELE, BIET 2 ETOM
-20°CTHRBEREFEL 7.

Iv. IL-1 FEHE0RE

<7 A MR % V> 72 co-stimulator #T{T -
1> lymphocyte-activating factor (LAF) #&tt % IL-1
ERLLTAVEY. 7)) vy FRT, BEMNIC
lipopolysaccharide (LPS) W RiEHETH 5 4 — 6 HE
DY C3H/He] ~ v X (ZH#H 7R, BEil) » 5 Mg %
WML, RPMIL640 K% +10% FCS 1T, WEL
R2RDAZA R I ATEBSHLOET 2R E
D, MlRESHMEAREEEE & (R L 72 . trypan blue dye
exclusion test TiZ MR O EFEE L, 98.24+
0.25%ThHo7. FEEOBHEE T2 BERELTEEL
%, 1X10"#ifg/ml WEBESE, 2AVA b2 Y
/=8 & U phytohemagglutinin (Wellcome #t,
Dartford, England) 8% #42.5%10"°M/ml # &
U2pg/ml iz d sz, Mlg~vsv7 7—
VR FEE owell (FE) HMHEE 7L — 1+ (3596
plate, Costar #:, Cambridge, US.A) 12100 1/
well ¥ DOAN, & well I HIBRAT I ER (1 X 10%HE
fwell) MLz, 2O 71—+ £37C, 5% CO.A
YF a2~y — TABRFMIREE L2, 0.5 Ci/well
® *H-thymidine (NEN #:, Boston, US.A.) #%,

BB IC24BERAEE L T2 5, cell harvester (Labo
Science #t, BH) # BV T LR L, MRICED
A7 *H-thymidine 2k > Frv—yara v
vy —THIEL . IL-1 EiE, S| (RPMIL640 52
WD AH) O °*H-thymidine incorporation (ZXt3 2
=R TRR L.

V. Uy 7y b0RIE

BALF #ifg% 1 x10%4HAg/ml OEECHRE L2,
Sy rDYUYASKRERERERCNTE s o— vk
(monoclonal antibody, mAb) %2 W3/13 (J1 TH
4 mAb), OX33 (#iBHilE mAb), W3/25 (~/8—
TH#iK mAb), OX8 (¥ 7 v v 3 — THIIE mADb) (\»
+hd Sera Labo £, Kidlington, England) % —X
FEE LT, #heEhnsul Mz, 4°CTHAMRE
&%, 0.5%4MmE 7073 (Sigma #, St. Louis,
US.A) %%t phosphate buffered saline (PBS, H
ABUEE . HE) WC2EWEE L. WICTRPUkE L
T fluorescein isothiocyanate #Zii~ 7 R 1gG ¥
1gG+F (ab”). (Cappel #t, West Chester, US.A)) %
A, 4°CT4AMREEE, PBS THEL /2.
Flow cytometry iz 13, Epics-CS (Coulter #:,
Hialeah, U.S.A) 2AWT, SBEMELLLEE % BT L
7.

VI, HEsEER

BLM &EMEA 6 BFfte, 1205/, 245R%
4H%, 7TE%, UEHBOT v PIZI0% KL= ) VK
Sml # SEWNEAL CTHRBEEMEIERL, /¢ 7 4
VR, UIREEEERL, AT bbFr 2.
AV UREEHITL, XETREL.

VIl #EstEtE

BonEElEE, TRTPHELEERE 0 T
KLk, Boh/FHEDCRMIcE, /> /37 A
Yy 7#5%E & LT Wilcoxon DOXFIEOD %2 WIRE &
L, p<0.05LLExHEZEH D LHIEL.

5 i

1. BALF #@BapiB

1. Mozl (K1)

AEAEAEEENTEALLNBED S v  OHE
#i3, 0.9040.08—0.98+0.07x 10°MfE/ 5 v + DIE
FRL, BA%» S BAL  TOBEICL 2 HELE
RO oo,

BLM Bifid58ETI3, 6 BFRI#%3.55+0.27 X 10°48
Fa/3 v b (n=11), 12BFM#%5.00+0.30x10°#ifE/
F v b (n=15), 24BFf7%5.62+0.43x10°HIK/ 7 »
b (n=16), 4 H#7.84+0.58x10°#k/ > v b
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(n=17), 7 B#7.23+1.24 X 10K/ 7 v + (n=10),
14E#4.95+0.39 X 10°Mf8/> v b (n=19) & 6 HFH
%5 14ABOS T OB B W INBERICHERTE
F OIS INA RS Sh (p<0.01), 4 BHE»S 7
BRI TE— 8RB LNz,

BLM+AA-861 #5285\ Tid, 6 FFRE%3.39+
0.29% 10°#AK/5 v b (n=10), 120FfE#%5.32+0.46
X108/ 5 » b (n=16), 24K5f#%5.2420.23%10°
W/ 7 v b (n=16), 4 H#6.58+0.56-+10°#ka/
S b (n=13), 7 H#%6.81+0.74+10°#Bk2/Z v b
(n=6), 14H%6.17+0.95+10°4ka/7 v } (n=6) &
6 B 5 UABO L T ORI TRBR LB L T
HEOEEKOBINBED S, 4 BE»S 7THRE
PITE—7m@mHHhi. BLM BEmEEHL 3 &
BHrBLWIEERERRED sk » o728, TR

I08 ceis & &
©. Coatrol
na o BM
100 a0 BLMHAR—861
4. BLM+IDM
80 * PO I
8.0) I
g 7.0 III
» o I
2 I I
i o0 3 II
T 40
g ol 1EE
2.0
101 g ho3 o = = =
6 hours 12 hours 24 hawies Tdays 7days 14 days

Time alter bieomycin
Fig.1. Changes in total cell count of nucleated
cells obtained from bronchoalveolar lavage
fluid (BALF) during the development of the
bleomycin (BLM)-induced pulmonary pneum-
onitis. A significant increase in the number
of cells of the BLM-treated rats (the BLM
rats, the BLM+AA-861 rats and the BLM
+IDM rats) compared with those of the
control rats was observed at 6 hours after the
BLM treatment and persisted for as long as 2
weeks. A significant decrease in the number
of cells of the BLM+AA-861 rats compared
with those of the BLM+IDM rats was obser-
ved at 24 hours and 4 days after the BLM
treatment. The control rats (O) received
0.3ml of sterile saline intratracheally. The
BLM rats (@) received single intratracheal
injection of 0.75mg/100g body weight of BLM
in 0.3ml of sterile saline. The BLM+AA-861
rats (A) received daily intraperitoneal injecti-
ons of AA-861 (40mg/kg) 7 days before the
BLM treatment until the bronchoalveolar
lavage (BAL) procedures. The BLM +IDM
rats (A) received daily intraperitoneal injecti-
ons of indomethacin (4mg/kg) 7 days before
the BLM treatment until the BAL procedures.

s+ Xr3ic, BLM+IDM B5BE LT 5 L, 2B
B k4 BV T, BED (p<0.05) Hiassy
WEDH N,

BLM+IDM &5 8z B\ Tid, 6REM%S. 47t
0.32X10°%/5 v + (n=13), 1265HI#%5.4310.33
x10°#iB/> v b (n=18), 24FMHI6.62+0.43%1(°

X10* calls,

o: Control

% B & BLM+IDM }I
% NELTR s Mo
E 2.0 III

Time after bleomycin

Fig. 2. Changes in the number of alveolar
macrophages obtained from BALF during the
development of the BLM-induced pulmonary
pneumonitis. A significant increase in the
number of macrophages of the BLM-treated
rats (the BLM rats, the BLM+AA-861 rats
and the BLM+IDM rats) compared with
those of the control rats was observed at 6
hours after the BLM treatment and persisted
for as long as 2 weeks.

. .
X108 eells LY A o Contt
4.0 e BLM
& BUHA-61
4 BLMHOM

i i ]

Number of neutrophils n BALF
s

ies i

b1 n
6 hours 12 hours 24 hours 4 days 1 days 14 days

Time after bleomycin

Fig.3. Changes in the number of neutrophils
obtained from BALF during the development
of BLM-induced pneumonitis. A significant
increase in the number of neutrophils of the
BLM-treated rats (the BLM rats, the BLM-
+AA-861 rats and the BLM+IDM rats)
compared with those of the control rats was
observed at 6 hours after the BLM treatment
and persisted for as long as 2 weeks. The
number of neutrophils of the BLM +AA-861
rats was significantly lower than that of the
BLM rats and the BLM+IDM rats at 24
hours and 4 days after the BLM treatment.
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@i/5 v b (n=16), 4 A%8.78+0.75£10° g/
3y} (n=15), 7H#%7.37£0.56£10°HE/ 7 » b
(n=12), 148 %5.24£0.26 X 10508/ v + (n=7) &
P 4B%P S THRZLTTE— 28T o 1,

IR L R AR B L TERCHaSLEIML T
#. BLM B E5# L 0EREIRHHL AL S
ntdolzdt, BLM+AA861 EFLILET S &,

UEER L 4 BREBVLTHEED (p<0.05) MizfE
maED Sz,

Xi# oalls
3.0

BLM+AA 861

| I }

Mumber of Iymohocytes in BALF
S
Foi
——

i1 £l

oXxx nEEX o b1 o o
6 houes 12 hoors 24 hours 4 days 7 days 14 days

Time after bisomycin

Fig.4. Changes in the number of lymphocytes
obtained from BALF during the development
of the BLM-induced pneumonitis. A significa-
nt increase in the number of lymphocytes of
the BLM-treated rats (the BLM rats, the
BLM+AA-861 rats and the BLM +IDM rats)
compared with the control rats was observed
at 24 hours after the BLM treatment and
persisted for as long as 2 weeks.

2. ks EOE L

1) w707 7=y (E2)

WHREEZ98.5+0.27% B fifla~ s 0 7y — V5
noTHH, vr7u7r— IS, 0.90£0.07-
0.96£0.07X10°#f/Z v F OMOEERL, AP
BERECEHIRD SN h o1,

BLM Bphik SR TI3, 6MEREI%52.78+0.24
X100/ o v b (n=11) t BB TEE
(0<0.01) OMPBIEMMED b, T OHRPLPEDP
L 24R5RI#217121.8340.21X 10° MK/ 5 v + (n=16)
L otas, BUHREIEHc ML, HERTE
3.56+0.42X10°#f/5 v b (n=19) 2RL:z. »F
nNOBBIEsVTY, HERIVERELEE
(p<0.01) L TWiz.

BLM +AA-861 585 BLM+IDM & 58 H
WwTH BLM HEMBS5# L ARLFRESES L, B
HeBW IEHHCERLZERRO s o7z,

2) fFeERSE (X 3)

WRETIZIFEEACEDLNT, LTLORHIEE
WTH0.01X10°M88/Z v " AT TH -7z

BLM EMEE5HTIE, 6E%20.45+£0.16
X10°#iBa/ 5 v b (n=11) T, B NBERIVEE
(p<0.01) OEEMERL, 1285/7£122.39+£0.44X10°
WHa/Z v b (n=15), 24FFHI%IC1E3.64+£0.35 X10°
WBE/S v b (n=16) L =7 n@/d sz, £ DOHRE
LS, 14B#%12130.70£0.11X10° Mg/ 2 v b
Mm=19) Zo7-NEFNTLRBHRICLENEE @<
0.01) QEEMHTED sl

Tablel. The lymphocyte subpopulations present in bronchoalveolar lavage fluid (BALF)

Days after BLM  T-cells (%)

W3/25cells (%)

OX 8cells (%) B-cells (%)

Treatment .

(No. of animals) (mean®+S.E.M.) (mean:+S.EM.) (mean+SEM.) (mean+SEM.)

4 days(n=16) 85.1+3.5 45.5£2.7 40.0+1.8 2.7+1.0

BLM 7 days(n=9) 84.5£2.2 43.9+1.5 40.8+1.7 2.7£0.6

14 days(n=17) 83.7+4.1 44.9+1.9 38.9+2.9 2.2x£0.7

4 days (n=10) 85.1+6.6 45.4x4.5 40.0£3.3 2.5£1.2

BLM+AA—861 7 days(n=7) 85.1%4.0 44.4+2.4 40.9%2.2 2.4%+0.6

14 days(n=16) 83.1£5.2 45.2+3.6 39.2%5.0 2.2£0.7

4 days (n=9) 84.6+6.1 44.7+3.8 40.5+3.8 2.5+1.1

BLM-+IDM 7 days(n=19) 82.6+4.0 44.3+2.6 38.5+2.0 2.1+0.8

14 days(n=16) 83.0+3.1 44.5x2.3 38.9%2.9 2.0+0.8

The lymphocytes populations present in BALF. BALF-lymphocytes were composed of about 85%
T-lymphocytes and about 3% B-lymphocytes. BALF-T-lymphocytes were shown to be present in
al: 1 ratio of W3/25* cells (helper): OX8* cells (suppressor). The control rats received 0.3ml of
sterile saline intratracheally. No lymphocytes were found in BALF of the control rats after the

saline administration.
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BLM+AA-861 ¥ 58ETI3, 68f%0.53+0.15
X10°M8/3/ 5 v + (n=10), 12@FRI#%122.56+0.39
X100/ Z v b (n=16) & T DEFATIE, BLM B
BE#HLrZRRDoN L ol ht, 2485[H%2.62+
0.22xX10°#AK/% v + (n=16), 4 H#1.95+0.22
X10°#if2/ 2 v b (n=13) & BLM HMES5#
BLM +IDM #5EICHNTHE (p<0.05) DiFHEk
WAnED SN, Ll 7H%2.2320.20x10° 48
/5w b (n=7), 14H0.49+0.25 X 10°Hf/ 5 v
b (n=6) 1X, BLM B S5H L FEL2ERIZEDO
Rnoiz.

BLM+IDM #5813 & 4 OB ICB T, BLM
BHEERCREELZR 2R, 246H1%3.76£0.35
X10°#Hf3/ 7 v + (n=16), 4 H#%2.96+0.36%10°#
f/7 v b (n=15) T, BLM+AA-861 58 L0 HE
E (p<0.05) WHFPEREHEML Tz,

3) U voSERAE (K4)

IR TIE C ORI BT H0.01X10° 4L/ 7 &
FUTTHY, BEBPEELZHITDONL 1 -
7.

BLM R SETIE, 12BMHE: CRNBR L E
FED s A b0k, 4BMB IV HRA LA
©(0.33£0.05x10°4AkT/ 7 » +, n=16), 4 H#1.87
+0.16X10°MfE/ 5 v b (n=17) 25 7 BH#1.96%

Fig. 6. Light micrograph of the lung of the BLM rats at 24 hours after the

=861

B : Control
Cl: B

22 BLM+AA.
B\ suv+

g

A H=Thymidine incorporation

% = 'ty
6 hours. 12 hours 2 bours 4days 7 days 14 days

Time after bleonytin

Fig.5. Activities of the lymphocyte-activating
factor (interleukin 1, IL-1) in the supernatents
of unstimulated alveolar macrophages. Max-
imal activities of the BLM rats, the BLM+A-
A-861 rats and the BLM-+IDM rats were
detected at 12 hours after BLM treatment.
IL-1 activities of the BLM rats, the BLM +A-
A-861 rats and the BLM-+IDM rats were
barely detectable 24 hours after the BLM
treatment. The results are expressed as
percent change from the control value. The
control value was obtained by incubating mice
thymocytes in RPMI-1640 medium with 10%
FCS.

(L

BLM treatment. Neutrophil infiltration in alveolar space and peribronchial
lesion and peribronchial edema were observed. H. E. stain, x50.
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Fig.7.a Light micrograph of the lung of the BLM rats at 4 days after the BLM
treatment. Diffuse inflammatory cell infiltration (macrophageszlymphocyte-
sZneutrophils) in alveolar space, lymphocytes infiltration in alverolar wall and
peribronchial lesion and peribronbchial fibrosis were observed. H.E. stain,
X 50.

e > oW

; : 4 ) e
Fig.7.b Light micrograph of the lung of the BLM+AA-861 rats at 4 days after

the BLM treatment. Infiltration of neutrophils was decreased. H. E. stain,
X 50.
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it i

Fig.8. Light micrograph of the lung of the BLM rats at 7 days after the BLM
treatment. Diffuse inflammatory cell infiltration (lymphocyteszneutrophils=-
macrophages) in alveolar space and in alveolar wall with lymphoid cell
infiltration was observed. The fibrosis in alveolar wall, especially in
subpleural space was observed. H. E. stain, X50.

Fig.9. Light micrograph of the lung of the BLM rats at 14 days after the BLM
treatment. Interstitial fibrosis localized in peribronchial and subpleural lesion

with infiltration of cells (lymphocytes=neutrophils) was observed. H. E. stain,
x50,
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Abstract

The purpose of this study was to analyze the cellular components of bronchoalveolar
lavage fluid (BALF) and to detect the release of interleukin 1 (IL-1) activity from alveolar
macrophages (AM) at various times after single instillation of bleomycin (BLM) in rats. In
addition, the author examined the in vivo effects of inhibitors of lipoxygenase and
cyclooxygenase pathways on BLM-induced pneumonitis in the rats. The results
demonstrated that the inflammatory cells appear in BALF as early as 6 hours after BLM
reatment. Neutrophils were the first cells to appear and the peak of neutrophil infiltration
occurred 24 hours after BLM treatment. A significant increase in the number of
lymphocytes was observed at 24 hours and the peak of lymphocyte infiltration occurred
between 4 and 7 days after BLM treatment; T-cells were 82-85% and B-cells were 1-3%.
The ratio of W3/25* cells (helper cells) and OX8* cells (suppressor cells) comprising the
BALF-T-lymphocyte was about 1:1. There were no significant changes in the
BALF-lymphocyte subpopulation. The author showed that supernatants of AM contained
lymphocyte-activating factor (LAF) activity. Maximal activity was detected 12 hours after
BLM treatment. IL-1 activity was barely detectable 24 hours after BLM treatment. Daily
intraperitoneal injections of a lipoxygenase inhibitor, AA-861 (40mg/kg body weight),
significantly inhibited neutrophil infiltration in the lung. But IL-1 activities and
histological fibrotic change of the lungs were not atfected by AA-861 treatment. By
administration of a cyclooxygenase inhibitor, indomethacin (4mg/kg), the BALF cellular
findings, IL-1 activities and histological fibrotic changes in the lungs were not changed.
These studies suggested that BLM-induced lung damages were associated with inflammatory
cell infiltration and AM activation as assessed by the release of IL-1, and these damages
followed by the development of pulmonary fibrosis were almost independent of the
arachidonate metabolites.



