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2, BMERCIGTRERBCTORZOMXETH
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Table 1. Abbreviation

AIDS
ADCC

BAL
BALF
BCG
BRM
CPM
CSF
CTL
Con A
E/T ratio
EDTA
FCS
HBSS
HEPES

SH-TdR
IFNy
IL-1
IL-2
LAK
LPS
MAF
2ME
MNU
MPS
N-CWS
NBT
NK
PAM
PBMNC
PBS
PHA
RPMI
TNF
TSTA
vIcC

Aquired immune deficiency syndrome
Antibody dependent cell mediated
cytotoxicity

Bronchoalveolar lavage
Bronchoalveolar lavage fluid
Bacillus Calmette Guérin
Biological response modifiers
Count per minute

Colony stimulating factor
Cytotoxic lymphocyte
Concanavalin A

Effector to Target ratio
Ethylenediaminetetraacetic acid
Fetal calf serum

Hanks’ balanced salt solution
N-2-hydroxyethylpiperazine

N’ -ethane sulfonic acid

Tritiated thymidine

Interferon gammer

Interleukin 1

Interleukin 2

Lymphokine activated killer
Lipopolysaccharide

Macrophage activating factor
2-mercaptoethanol
N-Methyl-N-nitrosourea
Mononuclear phagocyte system
Nocardia rubra cell wall skeleton
Nitroblue tetrazorium

Natural Killer

Pulmonary alveolar macrophage
Peripheral blood mononuclear cell
Phosphate buffered saline
Phytohemagglutinin

Roswell Park Memorial Institute
Tumor necrotizing factor

Tumor specific transplantation antigen
Union International Contre Cancer

Table 2. Subjects in this research
Content Number of rabbit Total number of BAL
Study of method of serial BAL in the rabbit. 27 63
Preliminary study for cytostatic activity of PAM. 7 . 7
Study of changes in PAM functions during carcinogenesis. 12 63
Study of effect of BRM on cytostatic activity of PAM. 15 15

Total

61 148
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Fig. 1. Bronchofiberscopic view from right main bronchus indicating bifurcation of lobar bronchi
of the right lung. These two types were often observed

1: Anterior lobe bronchus
2:Middle lobe bronchus
3:Accessory lobe bronchus
4 :Posterior lobe bronchus
* Left main bronchus

Fh, ABYPTHGCEBEEDHBIZ Table 1
W—E L TRLE,

HRELVHE

A, REEXR

FEYN 28kg O, FEAKXABEEZE =, £B
DODABHNDOFEFEHL Table 2 2R T4 < TH61HT
Y, 1RORECH LEDIEL BAL 2WfT3 545
ELHVES BAL Hiz148ETH - 7,

B. £RA%

. RECKTAREE 771 "A—22—7%Au
o SRE LGBt (BAL) wER Ik
KREEERT 2 I L OHAES (50mg/kg) 12 LY
B Lo, EEEZEATL, £HE2E 4.8mm 0F
BEHE 774"~ 23— 7 BF-4B2 (#V »2R) %%
FRRENHREIELICEAL, 1HIZ>E 20ml
DEBEEKEFEAL 2EEST 52 Lk v k%
Bz, BIMIC THRITT 258 L RBlESIc b %
7eh b, BEIESZOHORAL Fig. la icikTaA 7
DHOTIFANFERCTATEETDH Y, PEFIZHOP
FRABEOREBEA LT, ZOBE LN L 3%

Fig. 2. Schema of lobar anatomy of the rab-
bit and location of the wedged bron-
chofiberscope in the right side

1:Right anterior lobe

2:Middle lobe

3:Accessory lobe

4:Right posterior lobe

5:Left anterior lobe

6:Left posterior lobe
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HCREARDIFEA LIBEELM L Fig. 2 R
T X 5 REHFEHNERBRO o d - hEIZVEOR
WA UTc, EEBEMIC BALF #8H03 << MfTal
1299.5% T % /—NERGITARI LRI DIER 77
AR=—2a-FONILERE L THICEIERALT
%X o fkic BAL 24T L.

2. RELMALLSHE (bronchoalveolar lavage
fluid; BALF) srofMREETE B L s 8

BALF Foffifafiui, stBE Neubauer MmEK:ETHE
B CHE Lic, #fan ¥z BALF o—#&&EitL,
BHEREFR L, Wright-Glemsa $EaR W, F4EH
BT AT I —ERE (=277 —EREXY MR
Bt ERL, ffilavs v 7y -, LA MR,
VUSRI E U, EERBIC SV TIE95%EL A
vImT7F =T ThHoI,

3. ~EZmyy, AmMBEONE

~NES R EVRREMO—E LY, ~ES = v
FA M7 a— (FXHE) cTREze, LETER
Tt AMEREE, BB Neubauer FHEMRICT
HE Ui, £, BEEARZFEREE Wright-Giemsa
L, MasBCHC,

4. BALF igillan o g

BALF rizizb P aiedififa oo, Fic,
BeIbBOoOROMKREBE LB L5510,
Ficoll-Hypaque HER{LE &\ B0 4 58
L7, 7, BALF & 100um -DRF L VA A v
v (BREBERT CTREEL, ERECIL L DER
Ficoll-Hypaque (Pharmacia Fine Chemicals) &
L, 400G, 30%REML L, mILH, BEEERBEH
B L, 8t L% Fetal Calf Serum (FCS;KC
Biological) #2.5%& e Hanks’ Balanced Salt Solu-
tion (HBSS; HK) T2ELHEHEL 7,

LA mEkicBl LT3 BAL REERFHOERICED
S-S AMERDOERE L1z BALF %y TR
Liz& 5, Table 3 0l K¥EpfrEShic,

5. KRBT DFRMEMY v ~ERO 75

E b2k 3 Boyum!® o HEETEICE LT -
T2 Thbh, KEOFHEIRE D~ %Y VIR EMLE
&, %2 Phosphate Buffered Saline (PBS) & &Ik
BN CEM#E, Ficoll-Hypaque #EINEDEICERE
L 400 G, 304 FEhEIt L tco MU R IB 4R L,
FEBL LA HBSS (€, 2@NER L, 20X Hic
LC¥d LBk Ey, 10%IFEE L FCS, 2mM
L-glutamine (H7), 10 mM HEPES (Boehringer
Manheim), penicillin (100 U/ml), ¥ X (¢ strep-
tomycin (100 ug/ml) % & ¢ RPMI 1640 medium

Table 3. Changes in differential cell counts in
BALF from 3 rabbits before and after
Ficoll-Hypaque gradient centrifugation?®

PAM LY PMN
Before®  18.4+4.5 2.310.5 79.714.9
After 90.7+2.4 7.3+1.7 2.0+0.8
a) %
b) The rabbits were in a state of highly increase of
PMN

Fig. 3. NBT positive cells containing for-

mazan granules. Original magnification:
%100

(Gibco) (LA, complete RPMI &33) lzigilE L,
LAT o8z Ao,

6. BB~ 2 w77 — M nitroblue tetrazorium
(NBT) &k

Gifford®, EHY 50 HBICE L TT 5, 108
/ml iz complete RPMI {2 X # fitifa~ 7 n 7
7 — %, Lab-Tek tissue culture slide (Lab-Tek)
iz 1ml fnz, 37°C, 5% CO, F T304 Uik,
EERBREL, £EAEKICT2EREE, NBT X
% 10% FCS fn PBS M 1L0.1% & Lich D %,
1ml iz, SLREETA2—LVEEEY 75 =
OTCHBEL, XFEHET CHL BN EESLO
(Fig. 3) # NBT B:fiias L, BHEER (%) 2EE
Ufeo 72ds, 0.1% NBT %X pH ic®E L pH7.2
CHERE bIZINL .

7. fila~/re77 - VoERE

BERM B0 HEILH > TiT» 1 Tihbh 105/ml
iz complete RPMI (¢ i## & @ icftifa~ s v 77 —
Y, ROA = 7 L—7REL 2X105/ml 12/ L
complete RPMI iz i &7 Yeast T % 15ml



352 IR RFEFHEE, 37 (3), ¥1 - 6A

L (Corning) 2% % 1ml Folnz, EEENA
Ofa 6iH L WRBEIKFiE S, 37°C, 5%
CO, TTHHE LI, 3045%, 4°C PBS ¥z KiE%
Ik, 4°C TiEIEL, EEXBT, 0% RKRET 7
VOB E-RETL, REEML, —HERS5A FS
FARZETL, R¥EEBET T, w7n77—-YRI
BRI T3 Yeast FOHEZERE L1, 100/HD
il r77 —JConT, FRERCERINRT
% Yeast TOHEEEL, 1ENYOFHEE
A8¥ (Phagocytic Index) & U7z,

8. EMiliia

FHE CERME S LTRSSk 7
BT, WThi SR BEEEMEECchH s, B
Fide MR HR# D Luci 3, Luci 10, & MliBFL
EiEm¥En SK-MES-1, RERF-LC-AI, v kEERE
B¥ko T-24, v NEXBAEEBHEKD MeWo Bkt
t MEFEMRETH HREFMRTDH 5,

9. Wifg~2 v 7y — ¥ 0EEMEEMETHEE
(cytostatic activity) (Fig. 4)

BE772zicfE LCENMRE PBS T2E%E

Target cell

Effector cell

Adherent cell line BALF
v
Tripsinization Ficoll-Hypaque

Wash 2X Wash 2X
v +

Adjust 105/ml Adjus‘t‘ 105/ml

v
0.01ml/well 0.01ml/well

Microtest plate
Incubate for 72h at 37°C in 5% CO:

0.5 Ci/well

*H-thymidine
Wash with PBS  18h prior to

harvest

Trypsinization
Harvest
Count of Radioactivity

Fig. 4. Method for measurement of
cytostatic activity of PAM

&% 0.15% trypsin, 0.02% EDTA EA®R TME L,
HEEHAE %18, complete RPMI T 2 EIpeiik, #ifg
#H & 105/ml % L, 96/XFFE microtst plate
(FALCON) iz tridak stepper (INDICON) iz T 10 ul
FTONBE L, 6~ 8RR 105/ml R L
fifa~s w7y —Yéz 722 %—fAE LT 0.1
ml ¥Fomzi, T7=7 2 -k ENHAROL
(E/T ratio) 1%10: 1 &% 3, 37°C, 5% CO, HHET
TTI2RFMEBE L, BRERTISHME I, H-
Thymidine (*H-TdR;Amersham) % 50 uCi/ml & L
7ob D% 10yl 0% well i2inz 72 (0.5 uCi/well),
FEEL THRC, microtest plate XA AKX TG
L, X5ic% well iz trypsin Zinz BEEXE, +—
b=F v rEirn—_2F—lcky, EHREEIR
L, SH-TdR OWMAHERGEY v FL—va Ay
VE I TE Lic, BT o -CHimilisliEs: £ 5l
L, %Cytostasis & U7z,
%Cytostasis=(1—CPM in target cells/CPM in
target cells cultured with macrophages)x 100

Lymphocytcs PAMs
Peripheral blood BAL fluid

| !

Ficoll-Hypaque Ficoll-Hypaque

|

Wash 2X Wash 2X

Adjust 2% 10%ml Adjust 10%ml or 0.5%10%/ml

0.01ml/well 0.01ml/well

Microtest plate
Incubate for 72h at 37.0°C in 5% CO:
with mitogen and 2-ME

05 x Ci
*H-thymidine
18h prior to
harvest

Harvest

Count of Radioactivity

Fig. 5. Method for measurement of sup-
pressor activity of PAM. PHA or Con A was
used as the mitogen
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10. fifa~ 7 w77 — P OREMEIEE (Fig. 5)

RIEM¥EZER 4 2.0X10%/ml [ZF8% L, complete
RPMI |z %% X+, microtest plate » % well iz 0.1
ml % # L 72, mitogen (%, phytohemaggultinin
(PHA;HA16;Wellcome), Concanavalin A (CoA;
Sigma) 2EHEBEENTH 1pg/ml, 5ug/ml &
2 BERICE well IZH M L, 2-mercaptoethanol
(CME) #JE#&BEN 1x10°M tnsk5kkinz
T, LAY a7y - % 105/ml BLf
0.5%105/ml (Z7% L, complete RPMI |z 1% X ¢
T, & well iz 0.1ml ¥ 72, T72bb, Ml
v m77 =T REMEEREZ, 1206820
1 :40& L72,37°C, 5% CO, HFHET CT2RFRIIZHE L,
REEA T 18, SH-TdR % 50 4Ci/ml & L#
1ok 10pl 2% well i2hnz 72 (0.5 uCi/well), %
BRTRIC, - r=F v sl n—RRE—I2LY,
U rkEFEL, *H-TdR ORBUAL 2EKEL v F
L=y 3 vh Y v = TRIE L, T o Tl
iEME A2 E N L %Suppression & L7z,
%Suppression=(1—CPM in lymphocytes/CPM in

lymphocytes cultured with macrophages)x100

11. RA§MmEREERO mitogen response

fiifgd~2 w77 - POREINEL 2 lET 2 HE
BT, w7 u?77—Y &ML\ control well
# CPM # % - C mitogen response & L7z,

12. BRM ofififg~ 7 v 7 7 — CEEMATEREIH
BRI 5 A E A

Immunomodulator & L -C Lipopolysaccharide
(LPS;Sigma), Nocardia rubra cell wall skelton
(N-CWS ; B&R), 4 & A & LT Interferony
(IFN-y ; HA& w ¢ =), Tumor necrotizing factor
(TNF ; Jatbmt) 2HV, BB ThLRh 5
ug/ml, 10 ug/ml, 100 JRU/m], 100 U/ml & L, £
EWARIC & well ITHMN LI,

13. FKEOERAGE

BEORBIND o®fEE, FROKHEK
MNU (N-Methyl-N-nitrosourea ; £3#1{k5) 2EA
L, RBEIR, EACRELZREEEY 774 -2
a—-7#Av, £EEKEEIZ, MNU % 3mg/ml i
FREGKCHERE L bD%E 1ml A L7 (3mg/rab-
bit/1 time),

14. REAZYH (Fig. 6)

WEEABYF IKERIUEERE T2 3mm A
FRic M U, EEEiA 21FR L,

15. #eatLE

PHEOZEOBREICIE t BEEAY, A—EfCs

T-1
LM-1
LM-2

LM-3
PL-1
PL-2
PL-3

T @ trachea
LM : left main bronchus

PL ! posterior lobe bronchus

Fig. 6. ‘Section for pathological investiga-
tion. Trachea and left bronchus were cut at 3
mm intervals

WCTEBHIELERE LB S DX paired t
test L THWE Lz, WThOBE LEMET 2T
Ui, HER YT Y oo EBEGREE AV, £728T
DOEEIT KT P-value 50.05KRiEDERICEEA2 D
o EHTE LI,

B &

A RRICBUHIREX 774 1X—-X3-7 %AV
f:- BAL OEHeHEICET 2%

1. BRBEER X OHEEERICET 2 Bat—Eikn
BAL iz L » TH LR IcHEOBIT—

1 EOEREEMEMbIC X v #&E Ui, BHERD
BETCEEEZ 774 -2 —F2BAL, GEE
RPEALEORET aRFEMA-LEET2EL,
—EEBUEDOHEWEEA LB EORAL ) 605t -
WOBREZ2EEL 774 "—R2—-FTREBET 3E
2k, 1EREATIERERT 20ml HFEYTHD
&l U, )

KIS OEBER FBHT 5700, FHkichi
N DFHTHEETOERIC BAL #7-7, 1E®
BAL ko 5 EnkEET, ToOHEHNOL Y
VicERL, BRE, filal, WRoESOWRHET

1z, Table 4 IZ/RTML, &oEFEORBIRER, ¥

Yoo 1icTify 10ml &AETHBY, v P2
LI, v v oo 223 Foivbon, BIRETIE
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Table 4. Estimated fractional recovery of fluid in segmental lavage samples®

Syringe Syringe Syringe Syringe Syringe
1 2 3 4 5

Fluid volume
.. 20.04-0.0 20.040.0 20.04-0.0 20.0-40.0 20.0+0.0
instilled, ml
Fluid volume 9.740.5  15.74+0.5  17.74H0.5  17.740.5  21.34+1.2
recoverd, mlY
Total volume remaining after 20.040.0  30.04£0.5  34.740.9  37.040.8  39.340.5
instillation, ml®
Total volume remaining after 10.340.5  14.740.9  17.0+0.8  19.3+0.5  18.0+1.6
withdrawal, ml®’
Percent recovered of total

48.312.4 51.7+2.3 51.0+1.4 47.740.6 54.343.7

volume remaining®’

a) Values are mean+SD
b) Observed data from 3 rabbits

c) Calculated data, assuming no absorptipn or spillage of fluid

F—ET50LEBbht, 2REEETHELY
VUSBITEIREAEBIC ER LTV, “hikk
BETT7ARN—Ra—FrthET B, SEZ77
AR—23=F DR, HOIEFTEREL 2> TV BEE
OEHERTEEICLBHDTH B, FLEAROH
FEIZBILC, §£0EI iz, BEABRKHEAREET S
B, BIBRCLRBEFTIREER LI, REIBOR
BREBRSEHSEE £ CHREMLTV3, 51T
BIZRENREZR LT 5A, ZHIEBESED LiICE
B EARTHRIMACEET 28 AR LFIS
BORFENT) OLERELLLDTHS, BFIHED
BRFER L UOBIRER 2EEURIZE-ELTEY,
2 B H OB E THREBOMEMITEARIZEHESR T
WiedhsynblBhivi,

Az fRaskix, Table 5 wRT<, v ) U200
Reix 3x10°M@ LLEAER I TH Y, Fig. 7 iF
T, ER Xt BALF shooffiiaigex, 2@EA8
R 3EBEE—7 L LT, 2RETOEALALR

2o

Mlas L, 0% R~ m 77 —OREBTE

Cells per milliliter fluid

percent of Syringe 1

VIZIEF—ETH BN, Vo Bix, 1EEOESRCE
%
300
200
100
0 2 3 4 5

Syringe number

Fig. 7. The concentration of cells in serial

lavage samples of 3 rabbits expressed as
percentage of the concentration in the Syringe

1

Table 5. Cell components in the sequential BALF#

Syringe Syringe Syringe Syringe Syringe
1 2 3 4 5
Total cell yield, X 10 0.8140.14  3.324:0.61  3.601-0.09  2.2940.20  3.56--0.55
Cells per ml, X 10 0.83:£0.12  2.1240.38  2.0440.05  1.680.07  1.6740.25
Alveolar macrophage, % 94.010.8 96.740.5 96.740.9 97.3-+0.5 97.010.8
Lymphocytes % 3.3+0.5%  1.340.5 1.0140.8 1.340.5 1.340.5
Polymorphonuclear cells, % 2.71+0.5 2.040.8 2.3140.5 1.31+0.5 1.740.9

a ) Values are mean+SD
*

Significantly different from Syringe 3, p<0.05
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Group 1d U

Group 2d l_l

Group 4d 1___l

Group 7d l l

Group 14d l 1‘
— —
01 2 4 7 14

Day
Fig. 8. Experimental design for investiga-

tion of the effect of BAL itself. BAL was per-
formed at different intervals

WTRHI 3% EL Y LU 3 ie kT AEEORICEE
E%RHic (Table 5), LiEXv, 2@O%kET, +
SRR, E LN, EmRAMERORESY L7
NEBDLOIARE SR EBbh, MB0oERICE
WU, 20mlIX2 OBEET 7. BEINLD T —
FRHEMCBCTIThALEEOEETHEM, L
ZHECTHZERETD - 72,

2. WmiToRRIET 585 —BAL Hkoficat
THrEE—

F—Efkic s T, BAL ##0E LETT 55,

X108 x10¢
12 12
10 10
E
o
S8 8
Ei
E 6 6
=
4 4
2 2
0 2nd 0

Group 2d

355

BAL B40EENMNICE D KED BAL ofERic
ElezRETESLEZ 6h, BITHRIZOWT, Fig.
8 AT, 2@ BAL ofillgx 1 H, 2R, 4
H, 7TH, BXUUBLLIENTRIPORENM D
ABEEVERE L, ’

1) B s X vsHE

Fig. 9 iz, 2[@o BAL BToRRsE s &8
R AEIRBMERS 1BIH & 2B E 2RI eT
=7, BALF $f&#ifa$iz Group 1d Tix 12x108
12 L 18, Group 2d, Group 4d L¥FRIT 2 3 DDLs
ThHATEE ORI EEEER DT %, Group 7d
TRHHAEERRDBRLVIOOLRWMLTEY
Group 14d CTHIHIZIFRIEE Lcb o Bbht,
FORA%, MBSERICER Lk, Fig. 10 om&3
<, HWEEMROBIMNAERTH 2, B 7 711,
ThEND 7 NV~ FicEir 5 2EEB D BAL 2833
BB RAE CH 5%, 70— FRCRIEN 2R
BBEBELDHY, - FROBERLEIRECH
iz, 1EBIBTREEDOLEEE LD EHR
MI777TCTRL, BB L, 9 7EDAr —
M EMIRREIC &) B B, ST A MEROEHE M,
BLUHlE<s a 77—, ) U BROBERINNSE
vohd, FWEAMKENEIR Group 1d T T
WEBIZ ER LT3, e~/ e 77— URIG
VR EROBEME L iz Group 4d TH b BEMEH

X 10° X108

12 12

10 10

8 8

* 6 6

4 4

2 2
1st  2nd Ist  2nd Ist * 2nd
Group 4d Group 7d Group 14d

Fig. 9. Changes in total cell counts in BALF between first (1st) and second (2nd)
collection in each group: Each bar represents mean4SD
* p<0.05 compared to 1st performance
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PAM Lymphocyte 302 pPMN
_ 9.52\ -
x108 . x 108 %108
.
3 — 3 3 3 S
20 100
g2 .| M .5z g -
3 28 352 4 3 =]
g2 3 3 15§ 82 2
= & = b = 8
3 A g3 50 &
/ \ s & ]
[¢]
o4 \ 10 50
1 | 11 1 1
5
1d 2d 4d 7d 14d 1d 2d 4d 7d 14d 1d 2d 4d 74 14d
Group Group Group

Fig. 10. Cell counts (bars) and rate of increase (points) of PAM, Lymphocytes and PMN in each
group. Rate of increase is expressed cell counts at 1st BALF/cell counts at 2nd BALF. Values
are mean of 3 rabbits

mhr -1, Group 7d Tix, WE L bITERHEIKEL BB LT\ e\, Table 6 I2 12 & MBI R 72
T340, SHZAMBE S L OENEKITELI % &% L1z, Group 1d, Group 2d # X % Group
4d B Twr a7 7 -, %ﬂ*ﬁﬁﬁﬂﬁ@t@&:

Table 6. Changes in differential cell counts in HEZ%»R®, Group 7d KF\THEHEZAMERD
BALF between 1st and 2nd performance R BEEERED D, Group 14d 2B\ Tk

I~ ond VOB ARE RS T, T EL T
Group?

PAM% LY% PMN% PAM% LY% PMN%
mean 9.0 27 1.3 18.0* 23 70.7%

14 SD 0.8 0.5 0.9 45 0.5 4.9
24 mean 9.0 2.3 0.7 56.0% 7.0 37.0%
SD 0.8 0.5 0.5 10.7 2.2 116
' mean 97.0 2.0 1.0 67.7% 10.3* 22.0**
SD 0.8 08 0.8 1.7 1.2 104
qq Mean %0 30 L0 83 33 83
SD 0.8 08 0.0 45 26 21
d mean 9.7 1.3 1.0 97.0 1.7 L3
SD 0.9 05 0.8 08 05 05
a ) Each group cotains 3 rabbits H : : : .
* Significantly different from 1st performance, Fig. 11. Microscopic findings of lavage
p<0.05 cells of Group 1d. Remarkable increase of
** Significantly different from 1st performance, ~ polymorphoneuclear cells were observed.

p<0.01 Original magnification: X350
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rP<0.014 rP<0.014 rP<0.05q
s 200 200 200 200( __—= 200 \
g 180 180 180 180 , 180
5 160 160 160 160 160f T
§ 140 140 140 140 / |
g’ 120 120 120 120 120
&~ 100 100 100 100 100
80, 80, 804 , 80) 80)
"o T e T e O e e
Group 1d Group 2d Group 4d Group 7d Group 14d

Fig. 12. Changes in phagocytic index in each group between first (1st) and second (2nd) col-
lection in each group

rp<0.011 rp<0.05]
% % % . % %
3 50 50 50 50 50
[}
2w 0 / 2 0 w0
z
R 30 30 / 30 >- 30 ESQ 30| —— gy
o
= 2 20 20 / 20 o —
10 10 10 10 10
&t 2d " md U md e o Vi o
Group 1d Group 2d Group 4d Group 7d Group 14d

Fig. 13. Changes in NBT reduction of PAM in each group between first (1st) and second
(2nd) collection in each group

Table 7. Changes in cytostatic activity of PAM by intervals of serial peformance of BAL?

%Cytostasis against

Luci 3 Luci 10

Interval 0w 1w 2w 3w 4w 0w Iw 2w 3w 4w

Everylweek 51.746.7 51.518.2 49.145.0 50.745.9 52.8%2.8 53.3+2.7 53.046.4 49.947.3 50.149.2 50.9+13.2
Every 2 weeks  54.724.0 ND 53.95.6 ND 46.7£7.5 517116 ND 49.915.4 ND  44.4£13.8
Every 4 weeks  56.516. 6 ND ND ND 57.147.1 58.145.2 ND ND ND 58.41 9.1

ND;not done
a) values are mean+SD, Each group contains 3 rabbits

%, 7% Group 1d o 2 [ H £ M Mk D EH 2l ABIC R AERMES L NBT Bt 1 B

L7z BALF shoo#iifa% Fig. 11 iR, L 2EE LI TRT, AR, Group 1d,
2) Mifa~=7 w77y — oKk Group 2d, Group 4d ZH\~T, 1[HAB, 2EE O/
Fig. 12, Fig. 13 ici* 2 B9 BAL W7 oRE 2% CHERET 28w e (Fig. 12), NBT BRii,
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[2)
%) Luci 3 %1 Luci 10
100 100
121
'z 80 80
3 60 60
3
40 4
S 0
20 20
e —_—_—_—
24 48 72 96 74 48 72 96
Hours Hours

Fig. 14. Time course of cytostatic activity
against Luci3 and Lucil0. Each point
represents the mean—+SE of 2 rabbits

Group 1&, Grdup 2d KB WTEBER LR 2RO N
Group 4d LA THAEEER DA 7 (Fig. 13),

MEE M IEIsE, 18, 2.8, 4:BxZic
VRT3 0o0EHEIPToORBETHRL 4 BIKbkc
DiEE LA, 1RBRULOHEREHITEE, BYER
L#EfT LT% %Cytostasis i2EfU#RME Luci 3, Luci
10 DVWTFhEAVEE D, 40~60%DHEIcHDE
BRTIED bhidh -z (Table 7),

LlEXY ) F—FKRICEDRL BAL ¢T3 2%

IEERFEESFHR, 37 (3), F1

&, 2BHEEE, Th EoRRER< 2 & & L

-6 A

Luci 10

% Cytostasis

500 1000 2000
Target cell number

Fig. 16. Effect of cell density on cytostatic
activity of a rabbit. The effector to target
ratio was 10:1

B. Wi~/ 077 — @M ErEitIae T
ZEBHBITIEREMFICET 28—

1. REERNMCET 2% (Fig. 14)

2WOFERILOWT E/T=10 =T, EHM#l
Luci 3, Luci 10 %A\ CHERMO®RE 217 - 7,
BEEEM 24, 48, 72, 96BERL Lick = 5, T2RER
€ Luci 3 iR\ CiTEEZ & 9 Luci 10 ik T h
72REREILARE @ b B3 AE 00 TT2RE R T+ A2 B AR
WA ZR D, roRABOELRIRTE S0
EBbhiz,

% . % % %
Luci 3 Luci 10 | T-24 MeWo

° 100 100 100 100
) 80 80 80
172}
Z’O} 60 60 60 60
© 40 10 40 10

20 20 20 20

0 510 20 40 0 510 20 40 0 510 20 40 0 510 20 40

E/T ratio E/T ratio E/T ratio E/T ratio
? % %
SK-MES-1 RERF-LC-AI Fibro blast

- 100 . 100 100
Z s 80 80
g .
£ 60 ‘ 60 60
o
N 10 40

20 20 20

0 510 20 40 0 510 20 40 0 510 20 40

E/T ratio - E/T ratio E/T ratio

Fig. 15. Differences in susceptibility of 7 target cells according to the effector to target ratio.

Each point repersents mean+SE of 4 rabbits
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2. Effector/Target ratio »#&=f (Fig. 15)

4 FoFERIzoWT, E/T ratio #, 5, 10, 20, 40
L, 6EOEEMBEE, Luci3, Lucil0, T-24,
MeWo, SK-MES-1, ¥ X f RERF-LC-AI {22 T
B LicLoa, ¥y E/T ratio (KEMICEE
MREEmEEE o LR #5889, Luci3 3 XU Luci 10
s Uiz E/T=10 T4 A BBt &
BRIAL, »oBEARBOEERITELZ D EE LI,

3. HREEICET 5% (Fig. 16)

ERICETHROTERSE VEVCETTRES
MRS o h TR R ER AV EE T
FEERGUTER L, BRHROBE T 103/well 7
HBUTHDELEZ DI,

4. BHEMARREBEIEIEORREICHET 5%
(Fig. 15) :

LaboEE Mgtk &, ERMRTDH 3 RMEFMEE
RWTHELTAHASE, diE T E/T ratio K7F
iz, BEBMEEREIMHE,S I L T35, B
LT E/T=40 & LT, fEAREERET,
IEEARRIc UEIRc @ b o L Bbhi, EE
BAIRICIR » TR 5 LifiBoaik 63, ilKkEo
EaEE (ke ENHERAaRE) LTty E/T
ratio (RTFHEICIEA 2 ER LT %, MiBICBR - T
3L, BB, RELERV-TFHECHLTE E/T ratio
KERICIEFRERE L3,

kXD, FRiEE~ 7 v 77 — PoEEMREHM
HHlgEDRIER, UTORRCH T, Efias L
T Luci3, Luci10 &L f T-24 #fHv, E/T=10
(104/10°), 72ESRIRSERIC THEAT Lo BB TR BOK
HFerswlRERI L LEDE&HETED
%Cytostasis M Eig ENETRRSLRREAVTE
WEGEOFEEN DB E0EL bR, TIEBREMH
DEKEETHIENLETHD EBbhi,

C. REOREARICEIdMR~/O77—U#H

S TN TR T TR T A |

- BEENS LU OBEEDEEZE(L

LU R 2 AT B\ CRip e ERF R 0%
iz k % day to dayvvariation BRL X B, BEE
W, BEVMERaRIO & & U TRAIERO T B Bl o
LERICHAV-2E TOREE, $hxy=zs 4 -0
S UTHERD HFERICHEHT 5 COBRERFEIC
—ER LTI,

MNU ZEAR, Fig. 17 @R+ 24£< 1B BT,
IBEEFTHRTL, 1 BB ZB 7, BAL
i3, 4R X, RBEOTEAY>S 2BREBIET LI,
ZoB 10ml oRMmMEEBRL D177,

#Fiix Fig. 18 o2& <, MNU &AL BAL
#7540 % Group M, 2 Fr—2 &k LT MNU
FEARTIC BAL #7530 % Group C & L7z,
X5z Group M iIMNU & AR CEHE) 2T
BAL #7% Group Mc, Rfil (M) 1T BAL %
15 Group Mi 243, RRIFIZHERA, £h
EFhlbl20#5%&5 240, No.1-No.6 %
Group Mc, No. 7-No. 9 % Group Mi, No. 10-No. 12
# Group C & UBBSA L7, ERIZI12BIX24EIC b
0Ty, ERLBECHEREBHT L Group Mi & L
THBLALFERIIERIGEX v, BAL % MNU FA

EMNU
BAL was performed -
Group Mc AL in contralateral side.
Group M MU ,
BAL was performed
Group Mi BAl in ipsilateral side. )

ﬁ(ﬁ MNU was not instilled.
Al

Fig. 18. Experimental groups

Group C

24 weeks

Lo TTT T TT 10 11T 11

Fig. 17. Experimental protocol. MNU was instilled once a week for 3 weeks. BAL was per-
formed every 4 weeks, two weeks later for the last instillation. MNU was instilled after.the BAL
on the day of BAL. MNU was dissolved in 3 mg/ml distilled water and 1 ml of the solution was in-

stilled into the rabbit using a bronchofiberscope
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Table 8. Incidence of carcinoma in the rabbits

Cause of death ~ Experimental period Group Carcinoma Incidence
Mc NE
Mc (=)
1/3
12w Me ) !
Mi (=)
C (=) 0/1
Sacrifice
Mc (+) .
Mi—Mc (+) 3/3
2w Mi—Mc (+)
C (=)
0/2
C (=)
. dw Mc ND
Accident 90w Me ND

NE :not evaluated
ND;not done

Bl (Gt Tfro>&E L L, Group Mc icfHFA L
1o RIERWHEROD, ERIZETEIL—TLY
EIESIZ5T (No. 1, 4, 8,9, 10) B&L, BrixE
BR2ABIZREE Lic, fok, BERDS 2HAETERIC X
WL Lz (No. 2, 208 ; No. 5, 4:8),

1. BERR

Table 8 oM<, BRLILWFDREDN 5 b,

Table 9. Extention of tumor in the rabbits in
Group M
12 Weeks? 24 Weeks

Specimen

40 6 9 3 7 8
T-4 ®
T-3 e} o] °
T-2 o * ]
T-1 O L 4 [ J
LM-1 Q * O O * o
LM-2 o o) o] * o .
LM-3 O o o e e e
PL-1 *
PL-2 .
PL-3 *

O : No evidence of carcinoma

¢ : Carcinoma within mucosa

@ : Carcinoma invading to outside of cartilage
a ) Experimental period

b) Rabbit No

FEMAR BT LEL DN ITTH -7, Group
M (Group Mi 3 X O Group Mc, AT RISE) £BR12
BT, 1P/ 3Pic, ERUBTIZ3IF 3 W R
JBHDHI, Group C iZKEVWTIZO0F,/ 3HPTH-
foo BEDIEA DX Table 9 IR LML Th 3,
BEALIT, ARHEELIZDoh 385 2d0ic
fToteh’, FRIZETRELDRDL 1T 1Yo
ZRHE, ERGETHRE RO 3 PEHOYIA I
BA-THY, KR No.3 @B\ Tk 5 PRIz RE

PR, [LEXHERABIIRELOLRD bR,
KE No.7 TRRA4TAICEBEZZD AT OMIcHE
Erbtlch PR 2ED bR, R No.8 TiZ,
THRIChIVEEERED, ALY KESELHRER
MBIk L SBREERD, SELERI AT
BEOWR RS, BB E CHBAEELE 2 bRl
P T-2 c3mEXRY v SRR EYRDLEAFR
BEHLELLTOFMEEFERL T3, ZhoDRE
HEEEr—5 LT Fig. 19 itRT, K% No.6 |34
K LM-1, No. 3 i3 LM-3, No. 7 iz LM-1, No. 8 &
T-2, TH5, FRE No. 3, No. 7, ZREZHE MR
EHARH BT 2R LT,

2. FEFICHOIRRO—BIRE

1) km~T a8 .

KRIZBE T, ~ TS0 BORAIER T, E
B 0 Biz 3\ T Group M (12.94-1.9 g/dl), Group C
(124x15¢g/d) THITEEL & 0BE L LD KB
fEEOBICERZEEDRD T,
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Fig. 19. A : (left top). Pathological findings of LM-1 in Rabbit No. 6 sacrificed at 12 weeks.

Tumor invasion into lamina propria mucosae was observed. Original magnification: X20

B : (left bottom). Pathological findings of LM-3 in Rabbit No. 3 sacrificed at 24 weeks. Tumor in-
vasion into the ocutside of bronchial cartilage was observed. Original magnification: X5

C : (right top). Pathological findings of LM-1 in Rabbit No. 7 sacrificed at 24 weeks. Tumor inva-
sion into lamina propria mucosae was observed. Original magnification: X5

D : (right bottom). Pathological findings of T-2 in Rabhit No. 8 sacrificed at 24 weeks. Tumor in-
-vasion into the outside of bronchial cartilage was observed. Original magnification: X5

Table 10. Changes in recovery volume of
BALF?®

Table 11. Changes in cells per ml in BALF#

Weeks

0 4 8 12 16 20 24

mean 27.726.227.624.025.824.325.0

Group Mc
SD 1.4 3.2 2.4 2.6 3.7 3.1 0.8
. mean 21.723.728.024.3 ND ND ND

Group Mi
SD 2.9 3.3 2.2 229 ND ND ND
mean 24.023.028.721.724.521.521.5

Group C

Toup SD 0.8 1.4 1.9 3.9 0.5 0.5 1.5
ND;not done

a) ml

No significant difference was observed between
week 0 and the other experimental weeks. No
significant difference was also observed between
Group Mc and Group C, Group Mi and Group C

Weeks
0 4 8§ 12 16 20 24

mean 1.131.051.191.271.381.531.42
SD 0.200.070.210.190.440.330.21
Group Mi mean 1.371.981.902.05 ND ND ND
SD 0.300.090.070.06 ND ND ND

mean 1.091.231.161.031.161.24 1. 11
SD 0.240.310.090.200.090.280. 14

Group Mc

Group C

ND;not done

a) X10°/ml

No significant difference was observed between
week 0 and the other experimental weeks. No
significant difference was also observed between
Group Mc and Group C, Group Mi and Group C
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2) KM A mEk

[FRRIC AR AN I B MBREC d KRR E CRIE L. 0
B fE it Group M (7329+2183/mmd3) Group C
(7917£1513/mm%) T b LAgo £ BE L OB, @
BLLABZERD R -1,

3 E

ERRAIC Lichi - THREOHMEED, 0:8E:
OHETA4BELVEEEZLR DL, BREICHES B
DEBbN2BICbIVEE LY Group M &
Group C DHECEEB L LFEZRRE DR o1,

3. FSECHES BALF iz o o=REHZE(L

1) ERE (Table 10)

BALF EREZZVEBHORDOLNIBELH -
e, BEIA—TEY 0BEEEBECHICEEEY
3@&&73*0&0 .

2) MifaRE (Table 11)

BALF $ofiflai#E i Group Mi iz 3s\C, MNU
EABMASEICE L ER DRI L » BN L
TTeh, BEERROR -7,

3) ks (Table 12)

BALF rroo#ifas4Erk, Group Mi ic T, £ S
B3 L RI28 CEE SR A mBkAsin 3 2 @m0
bohich, 0BELOMICEEZ, L, Group M,
Group C iz 3\ T EREEHA X 2Tk h -
1o

4. FBECHEOIMRE~Y 7 w77 — DOHBEOKR
2L

ffifd~27 w77 —UHiEL LT, NBT BT, &
fRE, EEAREIEIRE, AEEIAE & L 7ot
A3, FBIRT S, EREAEOE L BED

Table 12. Changes in differential cell count in BALF#

Week

0 4 8

12 16 20 24

PAM LY PMNPAM LY PMNPAM LY PMNPAM LY PMNPAM LY PMNPAM LY PMNPAM LY PMN

mean 9.0 1.8 0.5 98.2 1.5 0.5 9.2 3.8

L0 95.2 2.8 1.4 9.0 23 18 9.5 3.0 15 943 43 1.3

Group M
TP NC Sp 1312 08 07 08 0.8 26 17 L9 13 0.8 2104 20 1507 17 12 12 L2
. mean 9.3 L7 0.3 97.0 2.7 0.3 9.0 5.0 L7 9.0 43 57  ND ND ND
Group Mi
SD 05 0.5 05 0.8 1.2 05 24 2.2 2409 L7 ND ND ND
mean 9.3 3.7 0.3 97.3 27 0.3 9%.7 40 0.3 93 53 0.3 95.5 L0 3.5 %5 25 10 9.5 3.0 0.5
Group C
SD 19 1.9 05 0.9 0.9 05 12 14 L7 12 05 25 0.0 25 0.5 05 0.0 1.5 10 0.5
ND;not done
a) %

No significant difference was observed between week 0 and the other experimental weeks. No significant dif-
ference was also observed between Group Mc and Group C, Group Mi and Group C

Table 13. Changes in relative NBT
reduction®

Table 14. Changes in NBT reduction in
Group C¥

Week Week
Rabbit No.
0 4 8 12 16 20 24 4 8 12 16 20 24
mean 81.7 92.9 93.0 87.6 76.1 63.8 71.9 10 44 40 45 37 ND ND ND
Group Mc
SD 37.120.2 34.9 36.3 34.5 23.4 35.5 11 30 23 24 30 32 40 36
. mean 98.0 64.8 70.3 70.8 ND ND ND 12 27 25 22 22 37 36 40
Group Mi o) ND ND ND
25.3 16.7 31.9 26.3 mean  33.7 29.3 30.3 29.7 34.5 38.0 38.0
NDnot done _ SD 7.4 7.6 10.4 6.1 2.5 2.0 2.0
a) Actual value/average value of Group C; % ND: not done
No significant difference was observed between a) %

week 0 and the other exoerimental weeks

No significant difference was observed between
week 0 and the oter experimental weeks
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EEEEL o, EFRRICBTBERED Group C
DFHECR T D EL D% TR LI, £, REH
HEIEMEIZ DT, Group C OFHEH 0 & 74 25
05y, REFETEL,

1) NBT #&iTkE

NBT ZTarE, Group Mc, Group Mi & ¢, 0 BfE
L, HBELOMICEEERRD R - 0. TiE
Bk X 7o {EfA2E #7R L1z (Table 13), Table 14 iTii,
Group C KR 2EHELRT, BEVOEHNDHD
LOo, 0EEE ZBECMICAEERZIR D2 -1,

2) HE R

Table 15. Changes in relative phagocytic

B AR, Group Mc TiEECET L, £58
SHELEETOBEEOMIZEEE #R b1z, Group
Mi THFEBICETL, ER8BTOBEEL OMICE
%% Bt (Table 15), Table 16 12ix, Group C
B 2EHELRT, FPOEENREHDZHON, 0
JAfE L SBEOHICEEETRD 2 -1,

3) (BB IHIAE

a) Group M 2375 Luci3 izx4 3 EEMAR
wEsEElge (Fig. 20, Fig. 22)

Fig. 20 ®#0<, Group Mc & 8 8 TEE 4 58I
KRl T Ly kiehs LT, B ERE

Table 16. Changes in phagocytic index in

index® Group C¥
Week Week
Rabbit No.
0 4 8 12 16 20 24 4 8 12 16 20 24
mean 104.2 90.9 78.9 73.1 71.5 60.7 51.2 10 142 178 181 163 ND ND ND
Group Mc :
SD  10.4 16.8 12.8 12.7 10.7 17.6 13.3 11 123 128 150 119 126 120 132
. mean 93.275.3 62.5 79.4 ND ND ND 12 162 155 168 154 165 170 161
Group Mi

SD 67142 5.6 13.2 ND ND ND

ND;not done

a) Actual value/average value of Group C; %
* Significantly different from week 0, p<0.05

** Significantly different from week 0, p<0.01

NN

T

——— p<0.05
160F ——— p<0.05 —l
—— P<0.01

1

—

N

=
T

—_

[N

[=]
T

[eo]
{3
T

‘Cytostatic activity
=
<

60
)4

i

0 4 8 12 16 20 24
Weeks

Fig. 20. Changes in cytostatic activity
against Luci 3 in Group Mc. Cytostatic activi-
ty is expressed as a relative value compared to
Group C

mean 142.3 153.7 166.3 145.3 145.5 145.0 146.5
SD 15.9 20.4 12.7 19.0 19.5 25.0 14.5
ND;not done
a) %

No significant difference was observed between

week 0 and the other experimental weeks

P<0.01
o p——— P<0.05
160F  ——— P<0.01 ——

L P<0.05 —
140f ]

2

Z 120+

&

2

51100'-

2

5 80F
60}

"
Of L L L L L Il 1

0 4 8 12 16 20 24
) Weeks
Fig. 21. Changes in cytostatic activity
against Luci 10 in Group Mc. Cytostatic ac-
tivity is expressed as a relative value compared
to Group C
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Fig. 22. Changes in cytostatic activity against Luci 3 and Luci 10 in
Group Mi. Cytostatic activity is expressed as a relative value compared to

Group C

R, ERIGALETOEEOEICEEELRM T,
‘Group Mi {25\ TiH12:B % CTHE L, Fig. 22

oI, —EETLTCERT 2300 LRBETTS

LONRDON—EDER ER I D 5T,

b) Group M 231} 3 Luci 10 %3 3 EE#H
HEIHEE (Fig. 21, Fig. 22)

Fig. 21 ofn<, Group Mc it 8\ Ti3ZE 8BH
TETT32808H -7, izt Luci3 &5
WICBE L ERERN A R 250, £RIZBLUKET
OBELOMICERE A DI, Group Mi 12 F\ T

%
100

60

40F

% Cytostasis

20

0 4 8 12 16 20 2
Weeks

Fig. 23. Changes in cytostatic activity

against Luci 3 and Luci 10 in Group C. Ac-

tual cytostatic activity is shown. Closed circle

represents - cytostatic activity against Luci 3

<

and open circle Luci 10

%, Fig. 22 o< Luci3 2BV BE5RE—FD
ﬁﬁi/‘?\'§f£ﬁ‘/>ﬁ:o

¢) Group C ikxki) 2 EEMBEMEIIHEE (Fig.
23)

EBHM GO Group C k3 Luci3 Lot
Luci 10 iz#5 2 EAEE T+, FHEOERHEL
ET10% LA THY, FREFRIZIE-ELTV3
DEEZ LR, ¥, Group M 2R3 2% RIZ
=LA IHEEED, 0Bicks\ - T100%%
EZ3H0NEh - Bi s LTEEFROEEME
IR I I EARIE ETOEAS Y, Group C »
SPITHE VT, Group M izl ~HEStHE 2 R R0mE 1s
stz EBbhi,

4) g

a) Group M {z¥st7 % PHA response (2% 2 #1
Gk (Fig. 24)

fiilga~2swzyr -2k, KSmMBKHARD L
(PAM/PBMNC)® 1 : 203X (81 $ 404 L, #&3 L
7o WTRIRBLWTHER OB TRV ThoRERI D
R bhied - HIBIESE AR FICHE L LR T 518
FogEbhioh, BEMEEREINEIREC @k
KESERABETO%DEE TREBTIFRLELE
Lz, FBvicilantt 28 2 T4 AEO@ER A,
Hohi, LU O0BEEEOEICEEEZLZED 58 IT
Rhvatz,

b) Group M 2%+ % Con A response izxt4 3%
FIEPHITEM: (Fig. 25)

gz PAM/PBMNC #1 : 206X 001 (404 L
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Fig. 24. Changes in suppressor activity of PAM against PHA response of PBMNC
PAM : PBMNC=1:20 PAM : PBMNC=1:40
% %
100 pP<0.05 100
P<0.05 ! '
— D0<0.05 —/ ,—P<0.05—|
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Fig. 25. Changes in suppressor activity of PAM against Con A response of PBMNC

THRH L7, WTIThoB&ICEs T PHA response
ERTEELEBKEICERL, BV TRE
B212:8, 208, 4BicRWT0BELOHCEEEY
Rt BETIE, ERIZBICFWTHEZ2E D,

¢) Group C iz &2 REMGNEM: (Table 17)

PHA response, Con A response T3 ICH 3 5 5
MENERE & %, Group C {2 B\ TIZ R BEOFHEN
BIEN0%L T TH D, RREFICAEREIRVO
ERbhi, '

DAL, fEiislger, FEOEREIMERRIZ ST

KESELY, FEIAEE BEEEZELIZVHO
LR bhich, RBEEICHEGCEENK ERTABTYE
btz

5. ZRFEIZHES mitogen response DFEFFHIE L
(Table 18)

RROKMMEZMPED PHA, ConA 2313
response {¥, PHA (% Group M, EB248, Con A
i Group M, £BR20;BT, 0BELOMICEEXEY
B, REICHE, REICERETAREFAEDbRI,

6. FROMERE Pl gk U B A A A I e
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Table 17. Suppressor activity of PAM against mitogen response of PBMNC in Group

C
Mitogen Rabbit No. 0 4 8 12 16 20 24
10 5 0 8 0 ND ND ND
PHA 11 0 0 0 0 0 0 0
PAM :PBMNC 12 7 NE 4 0 16 0 0
=1:20 mean 4.0 0.0 4.0 0.0 8.0 0.0 0.0
SE 1.7 0.0 1.9 0.0 5.7 0.0 0.0
10 13 0 0 0 ND ND ND
PHA 11 0 0 0 0 7 0 0
PAM:PBMNC 12 3 NE 2 0 8 0 0
=1:40 mean 53 0.0 0.7 0.0 7.5 0.0 0.0
SE 3.2 0.0 0.5 0.0 0.4 0.0 0.0
10 0 0 0 18 ND ND ND
Con A 1 0 11 0 0 0 0 0
PAM:PBMNC 12 18 NE 0 0 7 23 0
=1:20 mean 6.0 55 0.0 6.0 3.5 1.5 0.0
SE 4.9 3.9 0.0 4.9 2.5 8.1 0.0
10 0 0 0 9 ND ND ND
PAM:PBMNC 12 2 NE 0 0 0 0 0
=1:40 mean 0.7 0.0 0.0 3.0 7.0 0.0 0.0
SE 0.5 0.0 0.0 2.4 5.0 0.0 0.0
NE:not evaluated
ND;not done
Table 18, Changes in mitogen responses®
Week
Mitogen -
0 4 8 12 16 20 24
mean 5915 9668 7397 9839 5675 16976 17391*
Group M
PHA SE 1711 2487 1743 - 1702 2006 3595 2469
mean 13065 10656 5706 11111 4733 7190 12278
Group C
SE 6565 6421 2856 3831 885 2666 7042
mean 9343 11234 15315 16480 10223 21794* 35360
Group M
Con A SE 3829 3624 3516 2219 2097 2933 5775
mean 12797 8058 7175 22883 6769 17800 16210
Group C
SE 7426 2167 2414 2158 3078 723 3347
a) CPM
* Significantly different from week 0, p<0.05
BERROME~7 v 77— O LER LLEBEMBO ZORET, Group Mc KW TC2HORELE
WEORE &, BEEMcEAEhi SH-TdR Iz & BRLUIPCREERD T3, RERELERER
5 CPM %23 » TELLE LI, ROBNZERBORD -1z, ’

1) $B&12;8 (Table 19) 2) B4 (Table 20)
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Table 19. Target cell proliferation against
cytostatic activity of PAM from the rabbits with
or without carcinoma at week 12

SN E L 2 367

Table 20. Target cell proliferation against
cytostatic activity of PAM from the rabbits bear-
ing cancer with different degree of extention

PAM CPM of 3H-Thymidine incorporated in PAM CPM of *H-Thymidine incorporated in
from Luci 3 Luci 10 from Luci 3 Luci 10
Rabbit 42 650157 11444254 Rabbit 3% 341+ 37 637+ 50
Rabbit 62 7834137 1124+ 43 Rabbit 7% 3814 74 8491159
Control® 2157236 38124325 Rabbit 8 3014 32 6901 72
Control® 20051-316 265412210

a) No cancer bearing rabbit

b) Cancer bearing rabbit

c) Target cell was cultured in the absence of
PAM, control well

No significant difference in CPM was observed bet-

ween the rabbit 4 and 6

= OB AIZ 3T Group Mc (BT 3THOFKER
ERELTV 5, REOEREE Table 9 icmi0<
THBH, WFNOREECHE LIBE bR EEE
Bl

7. BLrORBERECRT L&A~ w77 —
TR HERE (Table 21)

a ) Invasion outside of the bronchial cartilage was
observed in 1 specimen

b ) No invasion outside of the bronchial cartilage
was observed

¢ ) Invasion outside of the bronchial cartilage was
observed in 5 specimens

d) Target cells were cultured in the absence of
PAM, control well

No significant difference was observed among the

rabbits 3, 7 and 8

L) EEARREESIE &, SRR & OB
MEFRCERL, BREREEmEGEL LT Lo

Table 21. Correlation among the functions of PAM from rabbits in various steps of carcinogenesis®

rCTS-L3% |rCTS-L10% | Sup-P20¢ | Sup-P40® | Sup-C20? | Sup-C40¢ | rNBT» rPI)
rCTS-L3 0.620** 0. 490** 0.415** 0.739** 0.541** —0.239 | —0.582**
rCTS-L10 0.572%* 0.535%* 0. 560** 0.468** —0.093 | —0.443**
Sup-P20 0.930** 0.683** 0.723** —0.101 | —0.338*
Sup-P40 0.846** 0.774** —0.088 | —0.276
Sup-C20 0.861** | —0.271 | —0.480**
Sup-C40 —0.124 | —0.278
rNBT —0.031
rPI

a) r-Value

b) Relative cytostatic activity against Luci 3

c) Relative cytostatic activity against Luci 10

d) Suppressor activity against PHA response of PBMNC.
e ) Suppressor activity against PHA response of PBMNC.
f ) Suppressor activity against Con A response of PBMNC

g ) Suppressor activity against Con A résponse of PBMNC.

h) Relative NBT reduction index
i) Relative phagocytic index

* p<0.05
** p<0.01

PAM:PBMNC ratio was 1:20
PAM:PBMNC ratio was 1:40
. PAM:PBMNC ratio was 1:20
PAM:PBMNC ratio was 1:40
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% Y=—824+103X
r =0.739
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Cytostatic activity (Luci 3)
Fig. 26. Correlation of PAM functions bet-
ween relative cytostatic activity against Luci 3
and suppressor activity against Con A
response of PBMNC. PAMSs were collected
from the rabbit at various stages of car-
cinogenesis. Measurement for suppressor ac-
tivity was performed with PAM :PBMNC ratio
1:20

. Y= —56.340.70X
% r =0.572

p <0.01
80

60 *

40

20

% Suppression (PHA;1/20)

0

0760 80 100 120 140 %
Cytostatic activity (Luci 10)

Fig. 27. Correlation of PAM functions bet-
ween relative cytostatic activity against Luci
10 and suppressor activity against PHA
response of PBMNC. PAMs were collected
from the rabbit at various stages of car-
cinogenesis. Measurement for suppressor ac-
tivity was performed with PAM : PBMNC ratio
1:20

. Y=138—-057X
120 r =—0.582
o Dp<001

100

80

Phagocytosis

60

40 e
4

2

00" 60 80 100 120 140 %

Cytostatic activity (Luci 3)
Fig. 28. Correlation of PAM functions bet-
ween relative cytostatic activity against Luci 3
and relative phagocytic index. PAMs were
collected from the rabbit at various stages of
carcinogenesis

Y =46.0+0.56X
o r =0.602
p<0.01

140

120

100

Cytostatic activity (Luci 10)

0" 60 80 100 120 140 %
Cytostatic activity (Luci 3)
Fig. 29. Correlation of PAM functions bet-
ween relative cytostatic activity against Luci 3
and Luci 10 of the rabbits at various stages of
carcinogenesis

¢i 3, Luci 10 {233 2 M FIEE M s i slse o 2
D, BEMEIEY & LC, PHA response, Con A
response (2% 5% # PAM/PBMNC H¥E# 1 :
20, 1:40& LABERABELZAVTEEVOBO
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e 8 BEHICRC, TRTHERMEBELE b h,
Luci3 X+ sEEMMMEEMNHEL, ConA
response {Z X3 Z2HHEM I, Luci 10 cx3+ 38
S AETEINAISE L, PHA response (%1 5 I%1iE
I X B LI, MEBORERED 7ry b % Fig. 26
Iz, BEOERO ey b & Fig. 27 KR LT,

2) EEMEEMEGE L NBT BTESLOEE
EE L OB

NBT ZExfedBEMREEmElaE s o x
RE M sich, BERRELIIAEDOHE®R L, Fig
28 iz Luci 3 ic3 1 3 BB AIHIE & ARk
FHBIFE Sy FTELL,

3) Luci3 & Luci 10 tcxi4 3 B4 b masms
BEDHERY (Fig. 29)

FEICEBFELHEE RSO, MlgvsnT7r —
DI B ARRRRRI X IR RAY IR 2R
LTwabDEBbhi,

D. REMigv 077 — Y EBMinEmEinGkEe
EREEB3HA—BRM O in vitro IZ5T5584s
FJUGROHR—

RERIZBWTRREOMlA~7 v 7 7 — CREBIZ
o, EEMREENHEE LR IR 52 LAVRER
BEic T 2BEREO—2LEL bR, £ TE
LI RBEERE 521X T-»8 42D BRM #

cpm
x10° i
; Single
5 : ne

=

Qo

3 T L

s |

&

e

=1

i

&)
¥k
——

AVTHREBRE LI,

BRM ik, =7 =7 #—filanaie & TEMMRIC
HLCHIEREZETABE0OLBEL, SmEOE
LT BREIC B WTIERT 5 TRE L H SR D,
Fig. 4 oFEics\ - CHEEBERIC, BEOHFET
% well (B E IO CHlRIN LR R OWT
L, HEDRIVGCThE2EBTHGELD G
BMOCERAABRARBEI, RS EELL,

1. BRM oEE{fifalca+2EENDHE

47D BRM M\, EMMRICHT2EECR
FBr B, 7300 T O, MEEEORE 2,
MfaMicEuA £t SH-TdR @ CPM #% - TEKL
2o

1) Luci 3 (Fig. 30)

Luci 3 izxf LCix, BMTix, LPS, N-CWS kLt
O IFNy &, HBEIHIER 2R S22, TNF (388
VIETEIEIER 2R L, fE - CHEBOB &I,
TNF &&%RWBEL, SUBECFTT THRF LI
TNF #&%/4\, LPS & IFNy, N-CWS & IFNy
L LPS & N-CWS »3fEn@4ic s Tt
LPS & IFNy &2 ENtER 2R L EEE
@B, INF 280l sTE, WThd
U IEFEIMEIER 2R Licat, TNF Bijhic 81 31F
AR E T orEEDREE s T,

Combination Combination
not containing containing
TNF : TNF
+ o
*%k
__*1_*_ -frt by w—

Control LPS NCWS IFN, TNF

LIPS NCWS LPS
IFN; IFNy N-CWS

LPS N-CWS IFNy
+ o+ + + o+ +
TNF TNF TNF

Fig. 30. Direct effect of BRMs on proliferation of Luci3. Each bar represents

mean-+SD of triplicated wells
* p<0.05 compared to control
** p<0.01 compared to control
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2) Luci 10 (Fig. 31) TNF 2&%hHBE30sEs, BEDNEFERLRE
Luci10 izxf LT 3 @ERETH - 7eh’, TNF o T, HEDREED b T TNF #&06H8 T,
ERX, Luci3 ek 3BE I 0 /IEL, Fi, HEREISIER &R Lchs, BRDEIZE o hieh - 1o,

cpm
x10% . : Combination ' Combination
: Single ! not containing | containing
5F ; : TNF 5 TNF
= 4F : i i
g z s s
< ' H 1
3 L T - - T |
= 3F : : : *k
- ) ’ .
2 : : I T ok
3] H H H
© 2t : i i ; T
Control LPS N-CWS IFN; TNF LPS N-CWS LPS LPS N-CWS IFNy

+ + + + + +
IFNy IFNy N-CWS TNF TNF TNF
Fig. 31. Direct effect of BRMs on proliferation of Luci10. Each bar represents

mean=SD of triplicated wells
** p<0.01 compared to control

cpm
s i i
*10 : Sinal ‘ Combination 1 Combination
H ngle : not containing : containing
5r ; i TNF ; TNF
5 L T i E
o 4F : ' T [R—
=] f H H -I—
= : - ___ : T ; .
3} : : : *%
b= : : : =~
R i : i
2 : H :
3 : : :
S ot E s s
1+ ; E 5
Control LPS N-CWS IFNy; TNF LPS N-CWS LPS LPS N-CWS IFNy
+ + + + + +

IFNy IFNy N-CWS TNF TNF TNF
Fig. 32. Direct effect of BRMs on proliferation of T-24. Each bar represents
mean=+SD of triplicated wells
** p<0.01 compared to control
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3) T-24 (Fig. 32) HE LT,

T-24 e LCix, BMEFEARLIG INF 28%4 %Augmentation=(1—CPM in target cells in con-
WHFR T ERE MG ER B, IFNy & trol well/CPM in target cells in test well) X100
TNF o8t Ciz, MESEI B, Control well contains E/T mixture in the

2. fifa<s w7y — PoEREMEEmEmEEE R absence of BRM. Test well contains E/T
ERICETIN LB E OfEH mixture in the presence of BRM.

BRM zZAW7BEOBEIMEE, DToRicky 1) BghiFhn

r pP<0.01 | r p<0.01 T r pP<0.01 T
% % %
90 100 70
80 80 60
@ ] 8]
z 3 &
5 5 3
X 60 X 40 40
50 20 30
|, Target : Luci 3 Target : Luci 10 , Target : T-24
// 7
0 1 0 1 L 0 1 1
(=) (+) (-) (+) (=) (+)

Fig. 33. Effect of LPS on cytostatic activity of PAM. PAMs and target cells were cultured in
the presence (+) or absence (—) of LPS (5 ug/ml)

[—D<0.05—| ~P<0.05— r N.S. T
90 60 60
80 50) o o 50
s s g
§ 70 2 40 2 40
) 3 &
X 60 N 30 /. RN 30 /
50 20 / 20
|, Target : Luci 3 ‘ Target : Luci 10 Target . T-24
4 : ’
GJ 1 1 0 1 1 0 1 1
(=) (+) (=) (+) (=) (+)

Fig. 34. Effect of IFNy on cytostatic activity of PAM. PAMs and target cells were cocultured
in the presence (+) or absence (—) of IFNy (100 JRU/ml)
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r Pp<005

% Cytostasis

(%3] [=2]
(=} (=}

Y Target : Luci 3
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9% - P<0.01 4
60 7_.....—::!
8
172
8 40
>
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Target : Luci 10
0

=) &S]

Fig. 35. Effect of N-CWS on cytostatic activity of PAM. PAMs and
target cells were cocultured in the presence (+) or absence (—) of N-CWS

(10 pg/mi)

SPOREMLSHE SN~ v 7y —Tikon
T 3EOEEMaEE Luci 3, Luci 10, T-24 £/A\T
mMOFEBEBRE L,

a) LPS (Fig. 33)

LPS &, WThoBEmiiac s 5 EE ke
ML BBEE LS - CERIER BT,

b) IFNy (Fig. 34) ‘
IFNy i3 Luci 3, Luci 10 (=33 2 BE Ao
S pERIcHE® I, T-24 T 3 BEMEE
FEMHIAE I R ER 2R b DI 8 HF 4 POR T

H o1l

¢) N-CWS (Fig. 35)

N-CWS %, Luci3, Luci 10 icx3 % lEE MAgiE
FEIIHIEE 2 A B IR X 1,

2) AWM

a) IFNy & LPS (Fig. 36)

IFNy & LPS @ftRicky, =s w77 -0
HEEN A RN ER X 3ENMOATERY, BE
BHIA24EEHIIC, HBEREANE 2 B3 LI2X > TH
MoEE2E:, BL2oRED IFNy TR L.
2HOREL v Bohihiiid~s e 77 —JikonT
O EERa, bOS I 7T, BHETHER
Bix, BT X v B4 -7 phenotype EATENE
x bhBn, Fig 36 RTRBICE Tk, IFNy
B THMBREMETL, RMOEYEL TR
BERFHLRD OIS, [FNy g LPS &inz
FBEDHN, FOHBOIEE Y &R R T
W3, —7, Fig. 36b FTHERICI\TIE, IFNy
B credERIER 2R S0 LPS &Nk,

a b

70
L IFN—LPS
J 30
) 20

3R
X

e = [=1]
(= =N l=]
> (=23
= =

% Augmentation
w
(=)

LPS—IFN
20 LPS—IFN
10 10
IFN IFN
0 e—=a—=e— 6
0 1 10 100 1000 0 1 10 100 1000

IFN, (JRU/ml) IFN; (JRU/ml)
Fig. 36. Synergistic effect of LPS and IFNy
on cytostatic activity of PAM against Luci
10. PAM from two rabbits (a, b) were examin-
ed. LPS:5mg/ml

IFNy #inz cBE&icd, ERIEB RO oh5h,
IFNy icxdd 388k E®Icz2<, LPS o%ED
HEBEbh3, LrLigss, IFNy &g LPS &
mUkEE&, IFNy off X BERFEICHE LT
VB,

b) TNF &&%4\ A (Fig. 37)

2FoFRRIC BT TNF LSt 3%E» BRM %,
Bk 3R e S A oA, LPS v
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g REME~2 a7 7 — COREREH

%
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TIPS NCWS IFN'r TPS NCWS TS
+ o+ o+
IFN; IFN; NCWS
%

IPS NCWS IFN7 LPS NCWS LPS
+ o+ o+
Py [FN; IFN; N-CWS

]
LPS N-CWS IFNy LPS N-CWS LPS
+ + +
IFN7 IFNy N-CWS
Fig. 37. Synergistic effect of BRMs on
cytostatic activity of PAMs from two rabbits

% Augmentation

% Augmentation
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o0 T-24 : TNF resistant

40

20

LPS NCWS IFNr TNF TNF TNF TNF
+ o+ o+
LPS N-CWS IFNy

Luci 10 : TNF sensitive

LPS NCWS IFNy TNF TNF TNF TNF
+ o+ o+
LPS N-CWS [FNy

Fig. 39. Synergistic effect of TNF and
other BRMs on cytostatic activity of PAMs
from two rabbits (open bars and shaded bars)
against TNF sensitive or resistant cell lines

OB BT, BETHoRERERLT

LB A,

IFNy (ORI LA-BERRE6IIBHEINT

(open bars and shaded bars). LPS, N-CWS Wb, N-CWS 3EHTHWBE, LPS [2H~E
and IFNy were used as BRM
% Luci 3 % Luci 10 % T-24
50 50 50
.S 40 40 40
s
g 30 30 30
=
< 20 20
10 10 10
0 1 J 0 L 1 J 0
0 1 10 100 1000 0 1 10 100 1000 0 1 10 100 1000
IFN, (JRU/ml) IFN, (JRU/ml) IFN; (JRU/ml)

Fig. 38. Synergistic effect of IFNy and N-CWS on cytostatic activity of PAM. N-CWS was us-
ed at 10 ug/ml (closed circle), 1 ug/ml (open circle) or not used (squware)
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WIBSRTER AT, IFNy EBFR L8E, HED
B St e T-24 12\ Tid, BT
WTFRBTERA RS bR, HRICXVIERER
Ht2HEDRELITR LI, HEDRE 2D,
N-CWS & IFNy iR\ THEBKEEEE L
(Fig. 38), Luci3, Luci 10 iz 3\ T 545 [FNy
R A EERFNRFERIX, N-CWS @i 2%
Ly IFNy o&BEZ B WTED b TV 5, [FNy
BT e fFHERD 2 VERRE T-24 0oBs
b, N-CWS #hnic X v IFNy =¥t 25 8KE
HEHFEBEIET 5,

c) TNF : o#tf (Fig. 39)

TNF RSt T% % Luci 10 (Fig. 31) &, TNF if
P TH B T-24 (Fig. 32) o 2 FEOZEMMA % Lok
LTS Lico Luci10 2784, TNF 0Z
MR 2 EEOEALH 3 L Bbh s, TNF
DR THIBO% DIERIEH LD bh, LPS, N-CWS
LOBHRIZ L » T HHEDRETD bR - 1h
IFNy &6t LaBaicid, EEERR I sicke<
7Yy, HEDE B LRI, TNF BIiETH3
T-24 BT ) BHIER @R, LPS,
N-CWS, IFNy owFh &t LicHaic 58V
EHREIB ORI,

Z ®

A, REEAWVERBRFRICEET 5%
FRIDEZRDHEL I TRV LY H Y RIFEE
B RAR S E AT A FRICH LV THAVHRB S
Enbiel, ERTHEFERACHELIN TV A2WER
SbE, EEBRTHWEFRIZOVWTEFOEE S
nzte,

1. =z7ae77—-2, Jo_"BHogy

AERTIE BALF L hv~ormur -0 TA
Hic- THERRE AV o, HEREEEIC XY,
Ty MNEREBHERE P RBMER 58T 5 HER
Uﬁﬁ; Diﬁ%‘q’gnf\l\éﬂ,ﬁ,ﬂs,lﬁl) ﬂ;, |S}ij§141) ‘it
FREIICENT, Vo BREERESEBT L%
By L LEBROKES1.0634 L, TOEEMRICHE
BAVICHIRER S B L, MEI0—95% D BERIS 51
BonkE LTUBENLTOTRERICE-TH5—-10%
OHBBFSPEEL TS ELTWw5, BALF itk
VT, MRS ORE A MY s v Ty —UT
HY, VRO LRI AR T2 L,
LA—MEESE w7 vy — U HEA < B
THIEEABMELT, KELOTTO LD ERV,
FOFHE T, Ficoll-Hypaque O T RBlzix, viable fifi

7(3), #1-6A4

fawr w77 =B EAERDT, VU B EF
BamRiipECEREDT s v T — UNEIRTE
340+ Bbhtc, %7, BALF whicixFEfilam &
OBRELBIN I H, ThEBCRT 2 ECEFR
THBEELI,

U U RSB LT, =7 RIZRT{Thils
BAEE BT 25BEEERDZLOVAVLNT
WARRRIC B OIFMABSII R I TV AL,
HWERENERIC BT 2MlOEE, EBROKENSL
T RBE, il S L EINRDIBEDFD
PERIZHR B & TR TV 59 2%, EEiT Ficoll-Hypa-
que AV 3HTIc Conray (F—%E) + Hypaque
(Pharmacia) #f4OBEF/EIFE TR ULSBICH
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Experimental Studies on Antitumor Activity of Rabbit
Alveolar Macrophages during Carcinogenesis

Yasuyuki YOKOSAKI

Department of Internal Medicine, Hiroshima University School of Medicine
(Director: Prof. Michio YAMAKIDOQ)

To examine the effects of carcinogenesis on the antitumor activity of alveolar macrophages, MNU was instilled
into the rabbit bronchus to produce cancer, and changes in rabbits Wére observed for the next 24 weeks. Alveolar
samples were collected by bronchofiberscopic BAL (Bronchoalveolar lavage), which does not require animal
sacrifice. Although BAL itself causes changes in the lung, it was confirmed an interval of two weeks allows BAL
to be performed serially.

Significant changes with time in thé total cell count and differential cell count in BALF (Bronchoalveolar lavage
fluid) were not seen. Functions of PAM were as follows: cytostatic activity increased progressively, phagocytosis
gradually decreased, and both showed significant differences from pre-values. No significant change with time
was noted in the NBT reduction. Suppressor activity increased with time in some rabbits, and showed a signifi-
cant correlation with cytostatic activity.

The in vitro effect of BRMs on the cytostatic activity of alveolar macrophage was also studied. LPS poten-
tiated the cytostatic activity against each of 3 kinds of target cells, while N-CWS, IFN and TNF each potentiated ac-
tivity partially. When these were used in combinations, synergistic effects were observed between LPS and IFN,
between N-CWS and IFN and between TNF and N-CWS.





