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INDUCTION OF SUPPRESSOR ADHERENT CELLS BY INJECTING
HEAVY DOSE OF LIVE BCG

I. In Vitro Analysis of Suppression of BCG Cell Wall Induced
Delayed Type Hypersensitivity

Kazuyuki KATO#*

(Received for publication June 4, 1980)

Previous injection of live BCG in mice produced a suppression of delayed hypersensitivity induced
by oil-treated BCG cell walls (CW). This phenomenon was analyzed by the macrophage migration
inhibition (MI) test in which peritoneal exudate cells (PEC) from live BCG-injected mice were mixed
with PEC from BCG CW-immunized mice, and observed the former’s suppression on the MI activity
of the latter. The author examined the cell population involved in this suppression and found that the
adherent cells of PEC did possess a suppressive effect which was retained even after treatment with either
anti-mouse Ig serum or anti-brain associated @ antigen serum. This suggests that the suppressor cell
may belong 1o macrophage compartments.

Furthermore, whether or not the suppression of delayed-type hypersensitivity by the pretreatment
with live BGG is antigen-specific was examined in mice immunized with heat-killed Listeria monocyto-
genes. As a result, the live BCG-pretreatment produced a significant suppression of footpad response

induced with Listeria antigen, suggesting that this suppression is not-antigen-specific.
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2) BCG: BCG ixHAMEHFRALL, v — bV
T8 ~I10HHEER Licd Da AR AEK T 2ERE,
DL KBEAD 2 v TER LR AT EE
X, HAET —70C ZREFE LR, FARCER T
L, =v A 14D 108
(CFU)# 5 LT, FERERUICIE, Thi = v RET 100
‘C, 304rfnELic,

3) #HiJE: BCG CW i k0¥ BCG-protoplasm (3 K[E
NIH, Rocky Mountain Laboratory ¢ Dr.E.Ribi X b,
%72 PPD 276 ¥4 v Robert Koch #fZEfTo Dr. W.
Brehmer X h ZhZhfks% %) 7z, Listeria monocy-
togenes (Listeria) (EGD ¥k) X7 v A v os— b vV a2
—2 v (=v A() T3IHEEELCLDER 2y
R T100C, S04 HIMEA L TR E L, ZLT, i
BRI T L otcth, W& wis, ¥/ Listeria D
protoplasm (3 [E Trudeau FFFEFTELD & D& {EH L7z,

BCG CW v 7 5 v OfE#l%, W. Brehmer 5V 0 LT
o, FDOHERENT B &, BCGCW Iiipim®d
Drackeol-6VR % ¥Eln, FooiCEREL 7o #, oil DRE
N1 % b X 51 0.2% Tween saline |[Z{FFE X4,
oil-in-water (o/w) &3 %, Listeria TRIET HECIL,
Freund’s incomplete adjuvant & & L C, water-in-oil
(w/o)  LTIER L7,

4) RICRUR(EI & REERIE: BCG CW (o/w) &~
T A1TEMD 300 pg A PESHE 0.2ml & UTHHERET
WCRPEL, 488, AEBAKKO0.05ml T i PPD
10 pg wEREET, FHRBICIINR L L TARAEKE
FIEES Ui, 24, &4 Yy — 2 Tl OREE
DEXEHIE LTS OREDXEE Lo CEEOREYE
L7z, Listeria CIR{ET % B2 1L, Listeria(w/o) 1 mg
% Rz AR, 9 BH#%ic Listeria protoplasm 10 pg T
PPD k FfED T CREERIEA A~ 1o, A+ DFEBRSE
iz=v A6 AR HA LI,

5)  BUR(EMRE ¢ - o OERL K. Yamamotos®
DFFECHE D to, Tiebb, C3H < v Az BCGCW
(o/w) 300 pg TOEEMILT, s X UHIRIC TN T hERE
L T40H BIc AT A Y KIZiFi% L 7z BGG-protoplasm %
<o A TPEY D 500 pg I L fo, BHEARRBICS
ML, M8 56C, 30 4 HnE, FEB)LL THURLF
i & UM Lz, %7 BCG-protoplasm DX D
Vo AR TR A K HE L O A I A IR & L,

6) HiMu¥E : P Brain associated 0 HiJF (P BAG) D
{EBL Y E.S. Golub® pJFEEIcfEt, $T7ebb, C3H
<% ADNHE% Freund’s incomplete adjuvant &3t
CRER ERX 3EIGRE L TR MmER56C, 305
B, RIEL, ZolmiE & packed cell & LTHERED
= v AFRMERF X OFF MR A CEER T 1RR, 2,

Colony Forming Unit

WO OHE B E OEIF
B LTz, Fhedi~v A Ig ML~ 7 AD 7 — v IlE
ZHER T b)Y A THBEE, iz 0.04M ) VEREREIR
pPH8.0 » DEAE vl r—A»7 2% BBLTHELE
BM% Freund’s complete adjuvant & 3LiZFRECHZEL
TR L7, Z ofumE RELE, £&0~ ¥ AKM
ERD packed cell e, 1#RH, 208, WL THER
L7z,

7) MI G : [EIRE MR (PEC) 25k ET 5 3 Bl
1z 1295 Casein sodium (3¥H:{b3:) Saline <=7 A 1 [E
Wy 3ml FOEBCESM Lz, PECHECII~ T A%
EHEBIFAILCEBRL, EbEBz v/ A% Sml &
HUERE X~y — 2 Ltk A~V 2 AREE
U7, 20X LTHE LR PEC [TRmIRAEA
LW A1 0.83% 167 v e = 7 4- b ) AR
THRARAER LI, WThoBEL, ~v 2 AET3
B PEC #¥iotc, = PEC ZEHE =20, Sykes-
Moore 5+ vo3—% B \» T PPD 50 pg/ml % & ¥
Eagle’s Minimum Essential Medium (MEM) (FIEf17F
e B I OWEE LT PPD SR crhzein
QR S ts, ML JEMIZRD X 512 B T

FEL1,

oo _ _PPD FhufEitod PEC R
ZoTEEIAL = pD 3y ki > PEC o i R
B, B Y S DX 4 KR A TEMED
Wi B DAl EREEL IE L, MI FEOFEEL
Student t 7 A b CHEERITILD7,
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1. BCG4H, H5WILIFEHMAED BCG CW &

TR RIE S

BCGCW ¢~ v ATEHE TICIRIE S 2 38N,
BCG 41, H 5\ MIFEELERE (p) L#IR (v) kzh
ZREpE Ui, % LT BCGOW H&(F 4 BHRIC BRI
BT, BRI RLCL S AT LE OHEIX
ip, iv G TR O I R BER TR 2 R
Lic, —7, FEEOSHEE ip &5 T xillfliiabhis
ote, v FETRERLIHIR RS e, D,
S O REERIGHIH S heiEo PEC o MI &k
TN T R D &, EEITAEC X5 RERIGHTITIR O
MI Edat ip B 5T 2.0%,1v #58T1196.4% &
BB TR T LTI D in vivo & invitro DEEUI—FL
Tuote, UL, FEERHEC X 2 REERICHHIEOPEC
o MI EIEEEL, in vivo b in vitro DHEIT—F
L7shoiz,

9. BCGCW RifE~w = PEC & BCG 4H, 55\

I E e~ v A PEC LEBRA LB ML

i

BCG CW &(E 4 581% D PEG(CW-PEC) & BCG 44,
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live or kilied BCG cwW footpad test with
BCG ivorip 300 pg sc 10 ug of PPD
[ '] -
-3 o 4 weeks
v B 96.4
Live %
BCG «
[]
10 ip 920
KoKk
v f= .
Heat-killed - 164
BCG
o* | .

'p N.D.
Nontreated *
immune 675

control
0.5 10mm MIF
Difference of footpad thickness Ath;gicyof
% 0,05¢p * 0.001<p ***005p>0.02

Fig. 1. DTH responses in G3H mice sensitized with BCG CW.
C3H mice were injected by the live or heat-killed BCG iv, ip 3

weeks before the

immunization with BCG CW.

Footpad

thickness was measured four weeks after the immunization with
BCG CW. MI activity of PEC was estimated by the per cent

migration of the cells.

ND : Not done

Table 1. Inhibitory Effect of PEC from Live BCG-injected Mice on MI Activity
of PEC from BCG CW-immunized Mice

PEC from | Mixed with PEC from \ MI activity
[ %
Mice2> immunized ‘ 63. 8*
subcutaneously with | .
300 pg of oil-treated | Normel mice 55.6*
BCG CW | Live BCG-injected mice® 124.1
|
| Killed BCG-injected mice® | 62.7*
Live BCG-injected miceb ‘ . ‘ 85. I**
Killed BCG-injected mice® { ' 112.5

a) These mice were immunized 4 weeks before cell harvest.
b) These mice were injected intravenously with 10° live or heat-killed BCG 3 weeks before

cell harvest.
* $<0.001
**0.1>p>0.05

55 IFEE AT 3% o PEC (L-BCG-PEC % %
% K-BCG-PEC) 2 &EEA LT MI [EEA TN,
COREREAEFE 1R L, CW-PEC BT 63.8% &
EMIIRLR, ZHIZE#E~ v A0 PEC(N-PEC) %4
EinzTd55.6% & MI EHsfFELL, Lo, L-
BCG-PEC % jnx % & MI iEbki 124.1% LiHEL,
—7%, K-BCG-PEC % fnx T3 MI iFHE1262.7% &
EkLUiahsotz,

3. CW-PEC o MI iE#:% #1135 L-BCG-PEC
DREfEDEHE
BOEBRTHL M Ihiz CW-PEC o MI jEis
T %5 L-BCG-PEC rhod il f8) < Mg O HE 274
XAz, L-BCG-PEC % plastic adherent ffifig &
non-adherent a1z 431} 7z, plastic dish (3% HE Fal-
con #:0 #3003 % {#M L7z, L-BCG-PEC % monolayer
i X o dish iw &, REES ARG T 2RRE

k5
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Table 2. Inhibitory Effect of Adherent PEC from Live BCG-injected Mice on
MI Activity of PEC from BCG CW-immunized Mice

PEC from !

Mice2> immunized
subcutaneously with
300 pg of oil-treated
BCG CW

l PEC from normal mice
L PEC from live BCG-injected miceb?
Adherent PEC from live

\on adherent PEC from live

Mixed with ' MI activity
%
| 64. 7%
‘ 110.3
|
BCG-injected mice | 115.7
BCG-injected mice 73, 9**

a) These mice were immunized 4 weeks before cell harvest.
b) These mice were injected intravenously with 10° live BCG 3 weeks before cell harvest.

* $<0.001
**0.01<p<0.02

Table 3. Inhibitory Effect of Adherent PEC from Live BCG-injected Mice after
Various Treatment on MI Activity of PEC from BCG CW-immunized

Mice
PEC from Mixed with MI activity
‘ %
Mice®> immunized Adherent PEC from normal mice 53, 3%
subcutaneously with .
- Adherent PEC fi 1
300 p#g of oil-treated eren Efgg-igg(;cte d miced 112.8
BCG CW )
Anti-Ig treated adherent PEC
from live BCG-injected mice 95. 4
Anti-BA@ treated adherent PEC
from live BCG-injected mice 92.1

a) These mice were immunized 4 weeks before cell harvest.
b) These mice were injected intravenously with 10° live BCG 3 weeks before cell harvest.

* p<0.001

L7z, LT, adherent #ifijl non-adherent g

FREhE ® fz, adherent ffﬂiﬂ”?’%%@%ﬁ%aza A
Y A= v EFER L, CW-PEC = zhb Ofifas %
ERALT MI EELHEN, iZu/TL =X 5T,
non-adherent fifa% Inx 7o, 73.9% &iEMEILAD
#ieas, adherent fifEd iz foB A 115.7% LiEME:
ZH BRI DT, Fie, Z@ adherent {iffarii~
= Ig(NaN; OFET) BL0W, BAO Lxixy M
& (Nobel agar TRIR) THAEL, FHCIEIREL T
NP, RIWARLALL I, ThLDABEXRTHDTH
MI BT ZR TN 95.4, 92.1% THIHZIEA KR &
LCTHREFL T, 7ods, adherent flifanii~ v 2 Ig,
BLUH BAO DALEHRDMIAE, vy AR I OH
BAG o %= A% 1 fluorescein isothiocyanate ¢
B LT, BTSSR, o iR
B 7easoie,

4, L-BCG-PEC ¢ Migration Inhibition Factor

(MIF) i3 % B2 1

HenEBT CW-PEC » L-BCG-PEC % EiE4 L
FoBED MIEEMEII R BN ns2fc & xR Lz, = DO
213 CW-PEC D RE(ET {22 PPD 0fEfET MIF %
FWLIz& LTh, L-BOG-PEC 7% MIF [Z&Z M

* R‘ b

RO DITHEL, 2adE, ML EEOEEY L7
LICZERBETE o\, 2T, L-BCG-PEC o
MIF @53 2 REZ M2 <5 fodic MEM 1215% 0|
Tzt MIF 228 SURRIELE? &, OB
g DFFFET © L-BCG-PEC % 24Bfile X, Hk
EREA TN, B4R T EL59.3%C, BUR(E
g THECEESEIE S Wi, ZDERMS L-BCGG-
PEC o MIF wRZMEHET 5 Z L1351 TH 5,

5. BCG AEHERIME I W< AD Listeria 24

TRz & % REERIEA~ D5

BCG ABRIAET & % REERISIEI L SRR
BRI T 5 7c0ic BCG LR BIcT 2 HR -
LT Listeria &M\ CHeat L7z, BCG A1 H %
iz, Listeria 1 mg % Freunds incomplete adjuvant &
I ETICRRIEL 9 B Bic Listeria protoplasm 10pg ¢
REERIGH fTieotc, BRI 2 RzLI X 5ie, BCG
AEBHETALE B IR Fe_ O B REERE 2 I L 7=,

Iv. # £

BCG 358 J77; immunopotentiator & LT 285 &
<Ebh T3, 4, FEx BOG CW ORIER R (E
CEEL, BbhUdkEn BCG 4 H ks L O TRIL



1980498

405

Table 4. Sensitivity of PEC from Mice® Injected iv with Live BCG to MIF

Serum added to MI-test

Area of migration

i Percentage of
|

medium of PEC (cm?2) migration
Desensitized serum?b’

containing MIF 1.97£0.38 59, 3%
Immune control serum®’ 3.25+0.30 '

a) These mice were injected intravenously with 10° live BCG 3 weeks before cell

harvest.

b) The serum was obtained from BCG CW-immunized mice which had been injected
iv with BCG protoplasm 1 day before serum harvest.
¢) The serum was obtained from BCG CW-immunized mice without injecting BCG

protoplasm.
*0.001<p<0.01

Footpad test with

Llst rmnocvtogene 10 g of Listeria

Live Be(f 18 v 4/o'S.C protoplasm
=21 0 9 days
Live BCG v
Non-treated
control

0.5 1.0 m

Difference of footpad thickness

* 0.02)p>0.01

Fig. 2. DTH responses in C3H mice sensitized with Listeria. C3H mice were
injected with the live BCG iv 3 weeks before the immunization with Listeria.
Footpad thickness was measured 9 days after the immunization with Listeria.

B3 b o CRERFEMIE S h 2B SR I00
#-, = DH 4T G.Lamoureux & R. Poisson® 12 X 2T
PEISHEHRELENLTWS EBbh3, Tihbb,

#51 X AuY Freund’s complete adjuvant & Candida
albicans, varidase % %\ % mumps TFREFHEEZh
o' E Yy MIBMFEICHENC BCG £ TR %
513 % &, PPD & ich3 Candida, varidase, mumpus
T ARG L E W5, Z OB
BB L A L OB AT IR T W 7L b, FHEIX
BCG k&AM HU&AEL IoT I BRI GHH O
Ber BT 5o, BIERKIGD in viro DREE
ThTwb MI assay %f}fﬁ\,\fﬁ@fﬁl,to BCG HEnD
ip, iv ORIAEBI X > CREIEAHIHI S hic<y AD
PEC o MI M3 B EF L, —75BCG O
ivizx 5%1.1?@1;%%&@1?%%% Lz o2 A
HOTMIEEIEE L2k s RHE L, 2D

Bl &1 A5 5 72, CW-PEC iz L-BCG-PEC %5 L O°
K-BCG-PEC, FHZxffE &L LT N-PEC #&EINL TT
2otz MI assay OfERE BB S A X (HTE S
L, DTH2t, ¥T, CW-PEC |3 L-BCG-PEC %»%
Bz e ibhie ML FEEREOIMEIZE L Tko
2 DODEEEMERE L bR,

1) CW-PEC thof&fF T flfass PPD 0 F#ET T
MIF %451 T\T%, L-BCG-PEC 23, MIF &/
ZUWNI D WEL, LT ko ML EEOMH %
FlL,

9) L-BCG-PEC sz iiifl4upass 72 L, CW-PEC
o MI EZ2IE L,

T, 1) DEEEM: A
O MIF 253 5 B % i<,

L <, MIF # & Bz &R (F
PEC D5E LA T IRIMmE & T

#3935 7 .2 L-BCG-PEC

F4DHRNIRTE
MmiE2 2% 5 L-BCG-

L] O?f"«‘—-ﬁu"bons
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L-BCG-PEC » MIF FEZE2nM LSk, 1) DR
BB SR L 5, £ T OFREEI R REIND
Z &R D,

% 2T, L-BCG-PEC Foiifliifai i3 270D,
+-3° L-BCG-PEC #% plastic adherent & non-adherent
MR AF T, WIhOSEI RN FET 2%
Ao, T OFEE, adherent HIfMC F DFEAENELD B
7o Fiz, o adherent fifa%k i~y A Ig IO #H
BAG Lxrxy METAEL o, ZOMETEE
HEFZ T Ienole, ZORERMD, ZOHFREEEDL
{ macrophage BT %5 LEX bR b, L3 2T,
BCG AW HALE S hic~ ¥ Az $lF 5 BCG CW EED
FRBERGNHIC 1% macrophage 12 &3 % M2 B 5
LTWnb 2 EMHES i, Zofiflii~y A% BCG
AR THIAEL, BIEFRC BCGCW 2{ERL TV
7o, PFEEARPIEINENIH STV, £ T
BCG E#HiRik% B35 Listeria ZRIFHIFIZ{E>T
FATz, T ORER, BCG ABWATLE R ZIT TR IR
I U TS 2T Listeria BRI 2 RBERIG 23]
Shiz, oz &k BOG REAWITMLEL X2 TRz
DIMENIPURIERE R L E 2 bh b, FE L BCG RiE
R G X oT PEC 1z CW-PEC ©» MI iE %% i)
3% adherent ffaAFE IND Z EEHB T LI,
THIELI LR E LT, KED BCG AF% ip T
BEXNIo= 7 ADFE- D macrophage 3 T fifiad
mitogen T3 % Con A % PHA i3 2% T HfADK
JEER TS & S RED P, BT cytotoxic T fiflad
FELIHT S &S HECRH B, L J. BennetH®
13, 0k 5 efiiaESiZ natural suppressor cell &
LTHFEL, BCG AROEHEC XIoTHE#Sh, MK
FRICi i Sh A TREME R £ 2 T\ 5, BCG AN
{,, Corynebacterium parvum®1® % < Ac# 533
Z L1 xoT Con A £ PHA i35 T #laoRIiG
PeZ 3% suppressor macrophage AFHEHIND T
& %2, Schistosoma mansonil? DREYLE 51F e~ v AD
s cytotoxic T D G2 1|3 % suppressor
macrophage DFAENHMBN TS, FiTk b DOEEIC
BT kD F VERDD, SRMEEEY, SLEWD,
HEREAEY, M54 5% 5 < monocyte/macrophage
EEZ LD RERISEIET 2 Mlanibh s & O
#33%%, =057 macrophage DRLERIE I 1%
macrophage (DF[JE presentation % macrophage activa-
tion LA THMROSDDHETHA D,

¥, SEOFERTBCG EHEHEMLETZZ &
2 X0 T BREREIIIEI S ey, PEC duz MI iR

M OESE EIF

PRI 2 MR R e dsofe, 2z &k, BCG
HE, FEEOBERABIC Io>TR 2 MG Iz E
Teole I X AL D EHEEIND,

BCG A Bz Lo CHE X% suppressor adherent Fj
fanWEZ >\ Bl EBRFTH 3,

V. #& &

BCG CW DRB{ECEEL, HH 2 LHRED BCG AH
(102CFU) D 5% 1=~ v A DBER ST HIE S
hp, ZoBSEAMI assay T in vitro DR THE
Bixfiicotc & = 5, BCG ABEERT X > C Tk,
B )& X 7o\ plastic adherent I EI T 5 &
LAEE S s, ¥7- BCG L P % iz 4 % Listeria
12 kB R L CoBERREE bIEIT 2 2 D,
DM HURIERRA & F 2 bR,

B OE

Fxbachicd, TIREEIREEEDLY LK
BB WEE, UAE-BERCEARLET, i,
< A Ig, HiBAO MHEEIC ZHom\ e W IR
BENEEE, FERIC BRI Wi KRBT, SiEr
=, FUHEFRCES sile B LEF 7,
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