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SUPPRESSION OF IMMUNE RESPONSE IN MICE TREATED
WITH LIVE AND KILLED BCG

Kazuyuki KATO *
(Received for publication August 11, 1988)

We observed that delayed—type hypersensitivity (DTH), which was estimated by
footpad reactions in mice immunized with Bacillus Calmette Guérin (BCG) cell walls (CW),
was suppressed by previous injection of live BCG. We analysed the DTH suppression using
macrophge migration inhibition (MI) test. Peritoneal exudate cells (PEC) from live
BCG-injected mice (L—BCG—PEC) were mixed with PEC from BCG—CW immunized mice
(Effector PEC). As a control, we used normal mouse PEC (N—PEC). MI activity of
mixture of Effector PEC and N—PEC was observed, but not of Effector PEC and L-BCG—
PEC. The result showed that suppressor cells in L—BCG—PEC suppressed the MI activity
of the Effector PEC. The characteristics of the suppressor cells in L-BCG—PEC were as
follows :

1. The suppressor cells in L-BCG—PEC belonged to macrophage.

2. The suppressor macrophages were induced in PEC at least 12 days after live BCG
injection.

3. The suppression was antigen non—specific and operated across the H-2 barrier.

4. Prostaglandin E; produced by the suppressor macrophages suppressed the MI activity
of the Effector PEC.

5. The suppressor macrophages were sensitive to methotrexate (MTX).

6. MTX-—sensitive cells in nomal mouse bone marrow (Natural suppressor cells)
suppressed the MI activity of the Effector PEC. The natural suppressor cells were
characterized by immature macrophages. No the suppressor macrophages against MI
activity were induced by live BCG injection in PEC of MTX—treated mice. Natural
suppressor cells in normal mouse bone marrow may be of origin of the suppressor
macrophages.

On the other hand, we also observed that BCG—CW induced DTH response was
suppressed in killed BCG—injected mice and that the MI activity of mixture of the Effector
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PEC and the PEC from mice injected intravenously with killed BCG (K—-BCG—PEC) was
positive. This finding suggested that no in vivo phenomenon (DTH) corrlated in vitro
phenomenon (MI activity of PEC) and that no suppressor cells were induced in K—=BCG—
PEC. To analyze the mechanisumus of DTH suppression in killed BCG injected mice, we
examined the spleen cells from mice injected with killed BCG (K=BCG—sp—cells). The MI
activity of mixture of K—BCG-sp—cells and the Effector PEC was negative, suggesting
that suppressor cells in the K—BCG-sp—cells suppressed the MI activity of the Effector
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PEC. The characteristics of the suppressor cells in K-BCG—sp—cells were as follows :
1. The suppressor cells in K-BCG—sp—cells were Ly—2", I-J " cells.
2. The suppressor T cells were sensitive to cyclophosphamide.
3. The suppressor T cells operated antigen—nonspecifically.
4. DTH was suppressed in mice treated with tuberculin active peptide (TAP), the
antigen portion of BCG, and muramyl dipeptide (MDP), the adjuvant portion of BCG.
TAP and MDP induced antigen specific suppressor T cells and antigen nonspecific

suppressor T cells, respectively.

Therefore, two different kinds of suppressor T cells

which were induced by antigen and adjuvant of BCG may operate in killed BCG—

induced DTH suppression.
Key words Bacillus Calmette Guérin,
Delayed type hypersensitivity, Macrophage
migration inhibition activity, Suppressor
macrophages, Suppressor T cells, Prosta-
glandin, Natural suppressor cells, Muramyl
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&5 5 50 R, Freund” REME L Y57 4 v 7
A VOREYEBINIRE TS Lk, RERED
L Ot s stk A LA R L7c, CORAY
75, 4 H, Freund’s Complete Adjuvant &FEINT
W3, £< OBEEES T Adjuvant ITEHEEH LTV S
s, HOBOIETHEEE T 5 b0 EKE® BCG L ED
Mycobacterium @ T& 5 5. BCG &, 4K, EH%
B4 488 /178 immunopotentiator & L T, fHREDHE
BDAESE, HERICEWT b—EOEE O REREIC
Hushtwad, ok, RSP BCG ORo4E
YiEt: o T Adjuvant iEYE & L T O SRR IER A
RbL<HohIshTE

L L, #EE® BCG > immunopotentiator
OffE &M, RERIGENE T IHELRIATY
5, TbH, BCG 2RSS NIELE Y MIT
BLWT, ZTOBERNHETH 2 PPDOAK 5T,
Candida albicans, Streptokinase ¥ Mumps D5
et LThd, BER (DTH) KIGTRE N2 HiakkR
EHMH S B T &4, Lamourex & Poisson? i<

k- THEE N, —4, bhbhbdon» U BCG
HE, BLORETUEL 2~y B8 WT DTH 240
flesh2BRERH Lk, COBEE DTHRIED in
vitro DilEE & & T3 Macrophage migration
inhibition (MI) assay %M\ TEF L 7o BCG AR
E<v 22815 DTH RIGEI 3ffikE~ 2 o 7 7 —
Y (M¢) », BCGIREEME~ v 2B\ THHEIME T
MEsFEsh, DTH KSHSHIEShT0 5 T & 38
SIICTE o 1o ARICBOTINHEIME M@ & MHIME T 0
HMoWEIc>WTi~ 5,

1. BCG £EE LUEE(C & % DTH RISHH

C3H/He = v 2% BCG #lifagt (CW) TR FICElE
L, 4% ic PPDZHVWTRERIEEITS EBWK
e x 3, L, BCG-CW TREMEY % 3 BRI
I BCG (HAM) K ® 10 colony forming unit
(CFU) 2#1F (Gv), »2VI3EME (p) #ELTE
< &, BCG-CW T#H#E sh 3 DTH KL & s h
too —7, FEBEIC L THILE I BCG MMBSEE % H W 7:
Ba, ivilE~ v 2 T3 DTH RKIG MG En 35, ip
E =Y 2 TRIMEIRA SNLEDL 72 (K1),
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BICGE, FHELE BCG%@H@E%(CW)T%B% JEBE RIS
[ [ |
-358 08 458
. & 2 i I e (P EC)
1.0m oM 1 &
s 68%
— \\\\\\\\\\\\1\\3 i (P<0.001)
BB E% 96%
& M %&—f 92%
T |m @E§‘¢ (P<7609.605)
» AN | —
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BCGHH, EMLE~Y 2D DTHXIGD

m# & PECOM I iEH

®iz, bhbhiz, Thoo< v 20EER
(PEC) @ MIEtE (=(PPD O F < PEC A5 L
7B D PEC o0&/ PPD OIEEARE T T PEC 25
# L B0 PEC O ER) x 100) %70 Y
DTH KJE% 7R L X BEE O MITEM 13 68 % LEGHET
H-oto —H, BCGHERivH 2 Widip LB TIZ 96,
92 % & MIJEMEIZHE L T\, BCG EELERTH
DTH KL ZME s 355, Th oo PEC @ MIER
b6%EmEERLLE (B, $7bBb, BCG AR
WUBE T3 in vivo (EHERUE) & in vitro (MI assay)
B—E L7ehs, BCG SEEMLERE T in vivo & in vitro
OHRIZ—HLIE»h -1, TOHRIF, BCGERLE
2 & 2 DTH RIS HI¥ME &, BCGRELEIC L 5
DTH RIGIEI#E I, RiE-TwdEEZI o, %
T, bhibhid BCGARB LUERED iv LEIT K -
T I % DTH RIGMH ##E % MI assay % H T
oo

2. BCG &H#TAE(C & % DTH M D

A) BCG A BI#ELE 1< & 5 %M M ¢ DIEHE~O
#4
BCG ER#ITME <Y Rtk T, BCG-CW &fF
ic& 3 DTH Kbl s h 28R %, bhvbhid BCG
HERBRE I & - TR FE s 1, DTH SIEAH

Haht&EZl, £2T, T % Ml assay ZHWV
TH~B DI, BCG-CW T 4 BRI L 7o MITEHE
% # PEC (BCG—CW Effector PEC) i< BCG £ H
BLUREZHRS LT 3BR# IS PEC (L-BCG-
PEC 8 £ " K-BCG-PEC) 2% BREA L, MIEH
EREL . —4, MBICIEWLE~Y X PEC (N-
PEC) R\,

#1liwwnrlick 9ic, BCG-CW Effector PEC i3 64
%< MITEHREETH D, THICN-PEC%EMAT
MIEMHEZREL TS 56 BEBHETH 7o LML,
L—-BCG—-PEC %1% 5 & 124 % & MIFEH K L 12,
%7, K—BCG-PEC 2Nz /354D MIiEH:E 63 %
LBHETH -1z, TOFERIEF, K1KLK BCG A,
WEHEMNE I X %5 DTH KIEHE <2 20 PEC @
MIFE#E & & < —F Lt

L-BCG-PEC & BCG-CW Effector PEC %2 B &
L7z PEC @ MI {EHHE&ERIc oW T, L-BCG-PEC
1z BCG-CW Effector PEC ® MI /&%= Mkl 4 5
MHMBOEENRE S N, 22T, ToMflmiaz:
FARIAER, TIRF v/ fAEOHEERD, MaXE
I OHR® Ig 2R/ BV, $Hhbbes07 7 —
VICIBY AT Mg L EZ ShiY,

M M@ 13 2 TiTR L 7e MIEHIMHEISIRLS
b, cytotoxic THIlADFEHICK LT, H5id Con-
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%1 BCGAR, HELE~Y X PEC ® MI iEHicxtd 2 Mk R

& fE M K # ¥ MK PPD | PECOWERE®| MI /F #
(ecm?)
B . 2.510.44} 64%
-1 39+0.55 (P<0.001)
+ ] 1.4+£0.25 56%
—_PERC b
BCG-CW N—PEC { 264025 (P < 0.001)
Effector PEC 2 + 2.7+0.10
— — c) 1
L-BCG-PEC{_ | [ 0} 24%
+ | 1.6+054 63%
— — d)
K-BCG-PECH{_| " g1} | (peo.oon
+] 1.6+0.20 85%
B L-BCo-PEC {_| i 0, (P>0.1)
+ ] 1.9+0.28
— —_ [2)
K-BCG-PEC { 1.7:t0.1}} 112%

a) : BCG-CW 300ug % C3H =¥ RITEIEL, 4B#IcfE7 PEC,

b) : WMEC3H-Y2LDIE/PEC,

c): BCG4AHMAC3H v v Xic#iE, 3B%KIKE-ZPEC,
d) : BCGHEE%C3H = v Ric#iE, 3MEICHLZPEC,

e) : P ERE

K2 MEEMeOMIFEHICBXIETA v FA Y VORE

B E MR ¥R A 4 v RExHvyv(pg/ml) M I H
0 0%
(P<0.0D
— b)
N-PEC o 612
BCG-CW (P<0.01)
Effector PEC® 0 93%
10-2 60%
L-BCG-PEC® (P< 0.001)
9
103 60%
(P<0.001)

a): BCG-CW300ug #C3H =Y RIKIEL, 4 BHICEPEC,

b) : MUBC3H Y 2LDEHLPEC,
¢): BCG AE#HE I BHRICHIPEC,

canavallin A, phytohemagglutinin (PHA), lipo-
polysaccharide 75 & @ mitogen icxfd % T, B Y ~
NSEROMEFER IS 1T 5 T ERESh TV BV,

C MMl IE BCG AR A &S LT 12 BRikICZ
OMFIBIRIFEKICET 2T &, & 51T OMEIHIR
PURIERRANIC, = v 2 O X EMBEZTFEAR (H-2)
EHZ TE CEBHSAIRSNTVEYY, W4 M ¢
12 BCG £EPAIC & Corynebacterium parvum”,
pyran copolymer®, diethylstilbesterol® ic & - T
bHFHI N EBRESh TV S,

B) i MpD 7o R4y 75 vy (PGQ) DL

vUR, ELNEy L, RRHLIVIEEFOMeEM
o IEMEALYE THIB T 5 &, PGE 299 % 2 & AR
ShTVwBROW  F g, PGE,, E,#in vitro
THRELEEZMEITE LR, U VyhAA v OEEEN
HldalEbmanTVBEY?Y, CoL50TEHMD,
BCG AR & > THES N BMEINE Mg b PG 25W
L, MIEHAZIEI L TWA T EMHEES NI,

ZIT, T PGOAKMEERTHEA Y FAY Y
v % BCG—CW Effector PEC & L-BCG—-PEC DiE
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& PEC © MITEWRIE OBICIA, MEIZNRSHES
BEPERT Lc, TOME, X2IXRLALLDK
107% 10% ug/ml @4 v Fx % v OFHETFTIE, MI
EHEIMERI R EEE L, T &S, BCGEE%:
%5 LTB% PEC » 5 PG HBAHK, MbLTW5BT &
PHEE S N,

% Z T, Radioimmunoassay T L-BCG—-PEC @
24 WefSEE g FiEdh o PGE, & PGF,, 2HIE L, Xt
B2 i3 N-PEC 2 v 7z, L-BCG-PEC 0 PGE,
DEEIZI N-PECOZnIcH~N6. 455, FicL-
BCG-PECH®D 75 2 F v /&M, 7805 Mg
HOAEAWMEINTVS I EMHEShIcEn, &
7z, PGF,, ® 513 L-BCG-PEC & N-PEC % %
5, BEERLTORY,

51T, brbid, PGE @ MIiEHINHIZIE %
T30, B PGE,, E,, Fy, # MITEHEHTH 5
BCG-CW Effector PEC iz, MIEMHMNHELT S
DE»EBRF LI, ZOER, PGE,, E, D 1ug/ml
O 4E T BCG-CW Effector PEC @ MI /& H 13 7%
Lo LU, PGFy, ¥ 5ug/ml DBEEEHNTSD,
BCG-CW Effector PEC ® MI{EHEATHE S €13 »
7219, PGE 13 BCG—CW I&/F T #fiah & © MI factor
(MIF) D4y uhAMEd 23 2 Lickh MITEH %S L
TW3EEZL SN 5,

BCG HEE LA IS C. parvum i & > THEI NS
Ml M@ 2 5 b PGE M43 5 T EARENTH
D, BCG AR & » THBES W 2% Me LEL
HEERF>LEL LN,

C) Ml M ¢ ® methotrexate (MTX) Zxfd %
s

BCGHHEZ < v 2159 5 2 Lok n it Mo
PHEEINBEIEEZRLTERDY, £ NDEETH S+
E VYRR, LRUEBHES 25 b€
2z 17), E%EIB)’ %&Ew), *)'ll/ﬂff N ;)‘x20> Llﬂah‘
THHEIME Mg OFEEVHES TV, Th o]
Mg DR S NAKREBETIZ, R RERIEH
HiflsahTnd, bL, Mk Mo &b 53
KIS hicshhid, ThoORBORERES RIS
THILENTE S,

ZIT, NS PDOERBOEFVELTTY RIT
BCG AF 2#&5 L THE X 0 2% M ¢ 1c RS20
HEERERET LI, = ORER, & Mo 3ZERR
HEBHITH 2 MTX ISx L TREE M & - 72,20 A
12 BCG—CW TEfEd % 5 H, 10 HATIC MTX 15 mg/
kg % ip5 L1, TOXHI LT MTX OMBIZRLT
$ BCG-CW THF# & 3 DTH KRG i3 MTX %25
LIBWEA EZER L -t THbB, MTX IE BCG—
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H$470Fx27 724 F (CY) (200mg/kg)
!

BCGAEE#HRES MTX MTX  BCG MifaiEfE BB NG
. (15r11g/ kg) (ISTg/kg) .

I ! ! i i

-218 - 108 - 5H oA 28 H
o @ 1.0m 1.5m
MTX
cy
N BCG AR5
MTX
cY

K2 BCGAHAHEIck s DTHXIGHH TS 5
AV hlFe—h (MTX) OFE

CW THEE 2 DTH RIGICHEE B LIZSh > 1,
—%4, BCG AE%#5 L Cillfilit M ¢ 2FE L 54,
MTX 0 #5 < DTH Kt 35t BEE D 70 %25 o[E1E
»Haonte (2, —74, cyclophosphamide (CY)
i3, B TR LTS O H B EH L LT
SNTWVBH, MEME M@ okt LTRSS -
o (K 2)o

MTX 254 2 &ick b BCGARBMLBEIC L 3
DTH RS SRR S h 2%, MI assay ZH W
THEt L 720 BCG-CW Effector PEC ic L-BCG—
PEC %/0Z MITEMZRIEST 5 &, 103 % LEWTH -
72o LML, BCGHEE%#E L TPEC 2R%E7T 55
H, 10 HAjic MTX %25 L T8/ PEC (L-BCG—
MTX-PEC) 23 &, 73 % & MIEMIZBHEER
Lt (3o TOT&IF, MTX 2 M ¢ ® DTH
MEI DR IB V2 T EERL TV B,

wizhbtubhiz, MTX © BCG AEH & 2t M ¢
OFH It BHIEMRERF Lz, $8bB, MTX
15mg/kg % 5 HRERGT 2 E#5 L o< v 21 BCG 4
Bx#%5 L T8k PEC (MTX-L-BCG-PEC) iz,
MEEIRMBEEST 2 0B 2o MTX-L-BCG-
PEC ic BCG—CW Effector PEC 2 1% 5% &, 65 %
& MI BB TR A SN i, - (D,
ZDEEMS, MTX 5 BCG A L 2MHIE Mg D
FEAMEIT AT EMNEOMICE 5Tz, TDL D L
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£3  MEMEM ¢ DMFIFBUCHT M TX OFIR

B OfF MoK OB W M M I E ¥
59%
N-P
me (P<0.01)
52%
N-MTX-P
BCG-CW TX-PEC (P<0.0D)
EffectorPEC® [~~~ """"~==-=--- e - —
L-BCG-PECP 103%
73%
L-BCG-MTX-PEC®
e (P<0.02)

a): BCG-CW300ug#%C3H=vRITKIEL, 4 8% ICH 7 PEC,

b) : BCGHA KA C3H = v xic#E, 3BHRIELPEC,

¢): BCGHE%CIH-wRICHEL, £D#%118,168 Hic MT X
16mg/kg #MPEICEE Uic, BCG AERRIE 4 BB ICHPEC,

&4 HHIEM ¢ OFEHICHT S MTX DR

B fF M K #o® oM R M I 7& #
N-PEC 61%

(P<0.001)
64%

BCG-CW MTX-N-PEC (P<0.001)
EffectorPEC® L-BCG-PECY 106%
65%

T — — c)
MT X-L-BCG-PEC (P< 0.001)

a): BCG-CW 300 ug 2C3H = v RiC/&L, 4BH%ICELPEC,

b) : BCGHAEAC3H = v xic#iE L, 3BRICEBILPEC,

c): MTX 2BCG AE#H5#]108, 5RICC3H v 2 DIEMICES
L7ze £ LTBCG AHE#KRE 3 B®%ICISIPEC,

i&, Orbach—Arbouys & Castes™ ic & »TbH &
NTW3, #oicks&, BCGAETIH L7z PHA
Ik B ) v BRDOBERIG, Graft vs Host KIE I,
MTX Q5 CHET 5 L0,

D) it M ¢ OfFIC> W T

SBRN7EBRERICE-T, MTX TABLTB W
7Y R BCGHEERRS LTS, MMM nHH
SNV EBHS LIS NI, T OEEE, MEHE
M ¢ OFIERMAKILS MTX IT&SE A S 0 Rip i 129,
BCGARAEHE LTS, b3 PEC hicHiflsmiaiz
FHxNROVTHAS EEZ SN,

v/ 07y —VOERIIEHE (BM) TH2DT, b
b, BMMKE, BCGAH, 2L TMTX 0=%
W TMEME M ¢ ORIEMIIIOEL S, SHET L 72,

BMZ# A9 % 12, 7THHIIC 15mg/kg D MTX %,
Z LT 2HANC BCGARZHRE Lk, Tk <y
2 @ BMfila (MTX-L-BCG-BM) 10" f %, 900
rad Bt~ 2 IcBA Lk, —F4, MTX 0&E5
(MTX-N-BM) o#, BCG H£HDOA#5 (L-BCG—
BM) O#, &5 Wwi3 MTX, BCG AEm A LS L
2 (N-BM) O#®BM bxBE LT, Th 5D BM
% 900 rad §HHB<= v RIS A L1, BAK%, BCG-
CW Y27V T7THETREL, DTH 2 EHRIGTH~N
foo ZD#EREK 3 1T/R L, BCG-BM Mg A
SNte= v 20 DTH KIG 3 S b i i & h it s,
MTX-L-BCG-BM fifax# A&shtz=2 20 DTH
RISMEIE niah -7 (K3),

—%, L-BCG-BM i, &3\ i3 MTX-L-BCG—
BM fifaz A s hi-=v 2D PEC % BM A%, 19
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MTX MTX BCGHAR EaifiaRE nB=v2&p 2 Fiid X &
(15mg/kg) (15mg/kg) 1 - R 0. 5mn 0. 8 mn
f [ I i ‘ ’
- 128 -7 -28B//0R N
N- BM \\\\’ '
B (BM) 1 X107HBA
900rad B4 /}EjlaL .
LA N - N
i E?F}iﬁ?\ MTX- N-BM \N I
BC G-C W THiZE T_!"_i
900 rad F &+
148 288 ~
' O REERUS ]
) 27 Y THERERE
MTX— \N_J
|
L—BCG—BM\ \W

B C G-C W THiE D ) %5y 7T

®3 EREMmia A ks DTH KGm4E)

®5 OB~ v 2EHME (N-BM) EMTXLE<T X
BRI (MTX-BM) OM I EHICE X3 TR

AR P

& f 1 womomom | BEEE ) v ow

N-BM P 1 1 132%

(C3H~wR) 3 1 105%

"MTX-BM<S |1 . 1 |e1% (P<o0.00)

BCG-CW (C3H=» ) 3 . 1 |55% (P<0.001)

Effector PEC &' - - _I\; —E:I\;[ ottt it et —
(C3H=wxR) - 9

(C57TBL/ 6= %) 3 ! 100%

MTX-BM¢

(C5TBL/ 6 <% %) 3 1 74% (P < 0.05)

a):
: WAEC3HHAWIICH7BL/ 6 7Y XD BM,

BCG-CW300ug #C3H=v RRRKIEL, 4BHICEGIPEC,

c):
@ BM,

HHic#k%E L BCG-CW Effector PEC £E& L, MI
TEHEZHIE Ut BT3GR IZ B - 7o, BB\
R IR - F2 TR S DOFEER BM thic MTX
WM D B B MEIME Mo ORIEKMIESEET S &
EREEL TV,

wichhbhiz, BM B oM M e OFiERMmED

MT X 15mg/kg 2 BM &4 5 B, 10BICRE L THAC3HH 5T C57 BL/6 v R

WHIZOWTHKRETL 720 C3H = v 20 51572 BCG-CW
Effector PEC %, B ORI ZHKETH2 C3H <Y R
o BM#Hk (N-BM) & 1:1, 1:30EATEREAL
foBR MITEMEE 132, 105 % LM TH » tco —H,

MTX #50[E%RHKED C3H = v 2D BM fiifd (MTX—
BM) %M WV754, MIEMIZ 67, 55 %EHBiETdH -
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& &% 63 H1E

%6 BCGHE#HT~Y XM (non—adherent flfd) @

M I FEHINHEIRIR

BOfF o\ R #om OB MR M I & #
N-non—ad. #ifg?b 59% (P < 0.001)

BCG-CW o
- —non-ad. # 105

Effector PEC K-BCG-non—ad. fffa %
L-BCG-non-ad. #Efad | 68% (P < 0.001)

a): BCG-CW300ug#C3H=w ZICEEL, 4B®%ICEBLPEC,
b): MIBC3IH=Y RDEHAINED Sephadex G-104 7 & FBE Y,
c): BCGRBEHIECIH=Y ZDMEHALD Sephadex G- 10 # 7 L BB E 5
d): BCGAEEBECIH~Y ZDMHILD Sephadex G- 104 7 & WBE ST

7z (#5)o BCG-CW Effector PEC %187 C3H = ¥
2 DFH &S CH5TBL/6 = 2D BM fifdz W7
BE RO RER/KL (Fb. ThOoDEHER, E
H~v 2 BM tic MIiEHAHIY % natural suppres-
sor (NS) HilaDFEEEZRT D TH 5,

Ff, O NSHIlER MTX i< &34 % o Lstic
WHRBHWHEROPERET Lc, ZTOREE, < ol
M EREIC OHR, Ig xRl wiilatad b, Fc
receptor 2R 5, HEBREEXH L, BERICEZESH
Bl E&D, KB MpROMMEEZ LY, £+ %
Y% OO BM dUTHRBEE, it
NK g " 72 & 2%+ 2 MmO EET 5
EMMESINTE L, TDL D SHMIE Corvese 52
IZ & > THZAN monocyte—myeloid R TH % C
EMBRESH, bhbhOERE—-FKL TV 3,

PLo#ERLy, BM BoR#E Mo RIZET 5 NS
fiais, BCG ARk - TBM » ot L, M
HFIEMe & L T2 OBREERB ST 2 b0 LEL SN,

3. BCG JEE#iELi&(C & % DTH M D&

X1 BCGRREEHELE <Y 2128V TS BCG—
CW t#HFEIh s DTH KL 3fiflsh 345, PEC ©
MIVEM BT in vivo & in vitro DERRIF—HK LS
WZ EERLK, CTOFEHEEF, PECduclHmIasH
BINTWHRWEEZ SN, 22T, batbiid, <
DOMFIHEREDS WL Z BT X 2 SO ERE L 7,

A) BCG JERE#EIC & 2 MGIME T MO Mg~ O FH
e
TER > S PR I IR A A4 9 A HEIMa s FE &
hal EpfEIhTVS, 22T, bhbhidi BCG
FEE A< v 2 IcHER, 21 BHICEBE#EL, Co
fMBa/E B % Sephadex G—10 /1 7 4 % @B E ¥ non—
adherent H4} (K-BCG-non-ad. fi{d) %8, <

Dfifa% BGG—CW Effector PEC icinz (BCG-CW
Effector PEC : K-BCG-non-ad. fifa=9: 1), MI
TEHEZRE L 7o XMBICIIEULE~~ 2 (N—non-ad.
ffe) & %\ id BCG AF#FE~ v 2 (L-BCG-non—
ad. fif) DEFMIZD non—adherent E45 % H\ 7,

#£61c/R Lk iz, BCG-CW Effector PEC iz
K-BCG-non-ad. fifd % fn 2 72 B ® MIJEH 3 105
% L TH -1, TDT E1Z, K-BCG-non-ad.
fRG s MITEMAMEI 4 2 MRS AT 5 & &R L
TWw5, TOMEIMIZIZH Brain associated 8 (BA
0) B & HEDME T MI IEHIMHERIRASHEE L 72
TEMSTHIEEWZ B, &5i1cZ O, Ly2*,
I-J" o ZAHFEEE->T0E I L b hicantk
(R

B) BCG 3t&Eic & 5 DTH #ilicxf4 % cyclophos-
phamide (CY) Of#EERZIE

MEIME T M CY o U TSN H 5 2 &R

Laxh TR, 22 Thhbhd, BCG EELE <

BCGHEEHRS CY (200mg/kg) BCG-CW THE REKIG
[ i f i

-218 -58 0R 28H
n & BB X i 1.0 mm

~ N\
BCG CY \

A\

R4 BCGRELEIC LS DTH RGN
295 CY D%hR
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v 2B B DTH RKIGIHIH CY LB i< & - TR
ShahELEFH I, BCG RHE% BCG-CW TK(E
T2 21 HRNcHEL TH L &, PALHIC BCG-CW T
FE N3 DTH KIGRIEH & h 55, BCG-CW T
&IES 5 5 HAilic CY % 200 mg/kg 2 IS4 3
&, DTH RKitoMifsErshte (K4, oI &id
BH S 2 ic BCG REE & cHAE s h 2 MM, CY
Wt LTRSS S B T EERLTWV B,

C) BCG FEHE i< & 2 T fMlaohFEmsRE -
WwT

BCG SEH I & » THE S 1AM T PR
B E»ERETT 5729, BCG-CW EfEIc»Z Y
27 ) THOKECTHEE SN S DTH RIS EFNT,
BCG RE#F#% 21 HHIc) 257V 74HE 5x10* CFU
TIRAEL 7o E10 HHIC, Listeria soluble protein
(LSP) 2 HWTRERIEA2FAN, DR, BCG
FEBRLUERE (0.09+0.04 mm) (3MME OKIEEE (0.45
+0.06 mm) ICHANFE (P<0.001) iciifls ni,

¥7:, BCGHE#BE~ Y ABIUVEMREBE~Y 2D
ARk 5x 10" M % zh T h LB~ RITHBAL,
Listeria WTESEL, 10 BRICEHRIEEFH N2, BCG
MELE <Y 2D BMIEEBEAL v 20 EHRIE
(0.12£0.07 mm) (FX#E (0.55+0.06 mm) ITH~NE
E (P<0.001) icHifls itz

INSDFER KD, BCG IEEHBELE IC & - THIE
FEAE AR, BICEE SN TV B T EATRE NI,

751

e, COWBMIEE Y Y 2O EBMBBRIETHRAK
(H-2) %2z TH< LI >TVS CGREE).

D) BCG #EHE O5tlFES4 (Tuberculin active pep-
tide, TAP) &7 Y a8V b4y (Muramyl di-
peptide, MDP) iz & 2 M|t T Mg o FEH I
WwT

BCG JEE &AL E 1< & - THURIER RAHIGRAR A

FENBEEWESHIT Ulco —RRICEE I SHBENIL
B oAT, FURENET Y aNy M EAMH OO I -
TW3, 4, BCG &) 27 ) 7TEERICE >TH B L,
BCG e BV THIREE S D—21d TAP THY, 7Va
NY MY D—21F MDP Th %0 —H, VAFUT
EICBWTHEE S O—>1d Listeria soluble protein
(LSP) TH Y, 7Y aNv bEHDO—>213 MDP T&
%5, 22T, bhbhii, TAP, LSP, MDP 0#5 &
DTH RISHIH OBk & #ET L 72,0

500 ug @ TAP, LSP, MDP %2 Z 1 Zh water—in—

oil-in—water (W/O/W) emulsion & L T= ¥ 2 {C
L, 21 H%IC BCG-CW TREREL, 4B
PPD MW CTRHRIGZ#~ T, BEFRTH %2 BCG—
CWoRRNHIFETH S TAP, $50VIE7YVaxv b
T& 5 MDP THLE L 7-BE13, XHHB®D vehicle D & %%
BELBIc~NEEIC DTHRIERET L k. —4,
BCG-CW & B3HERARIE YV RF Y TEHE L DB/ LSP T
WE L=y 2Tid, DTHRISIME S 0L igh - 12
(X5

B CGI3HE

Y27V 7%E BCG-CW THIE PPDIC & 3
MD P | JE BB S
TAP Y 27) TETHRE LSPIKKA

LSP JE B PG

f X X |
-21H 0H 108 28H

(I) BCG-CW TH#Z

B ®| B B K B 05m |
it B 55—
BCGHRR M

MO P 705

Tar 05

LsP 7 A

() V27 THETRE

m B B B R B 09m
i ] o
ES Ehe 7 |

mpp [ HH

TAP —

LSP [_j—«

®5 MDP, TAP, LSP#ELE~ v =ick) % DT H KIS
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® o EeE B1LlS

%7 MDP, TAP, LSP#&5<= v 2 #{Hka
(non—adherent [#4}) @ BCG-CWE
YEM 1 7EHEREME P E C o4 2 M4&I%h R

B fE MR # OB W M M I & H
N-non-ad. #Akab 57% (P < 0.01)
BCG-CW |~~~ N
MDP —non—ad. fiifa ¢ 86% (P> 0.05)
Effector PEC #)
T AP-non-ad. #ifag 4 93%
LS P -non-ad. #ifae 57% (P < 0.01)

a)

c):
d) :

e) :

: BCG-CW#4300ug C3H=v RRIEIEL, 4 RBKICIT//IPEC,
b) :

vehicle (W/O/W)% C3H=v 25 L, 3 BHOMMIZO non—
adherent @4},

MDP 500ug #C3H=Y Xic&5 L,
[LIE

TAP 500ug # C3H= v 2K&EE L, 3BHROMMIIDnon-adherent
E45o

LSP 500ug #C3H=v ici5 L, 3 8% Dnon-adherent
Ei5Yo

3 B# DA Dnon—adherent

MDP, TAP, LSP#5~< v x @ik
(non—adherent #4%) O )25 Y TH
BAEM 1 GG PEC

*8

%

(s

fE # fa

#® ® M R’ M I & %

Listeria

Effector PEC &

N-non-ad. #ifa® 58% (P < 0.001)

MDP -non-ad. #fifgc
TAP -non-ad. #jad
LSP-non-ad. #Hfa e

50% (P <0.001)
97%

a):
: vehicle (WO/W)%C3H=9 25, 3 BHOMAD non-

)

d)

e) :

)25 ) THEI04CFUAZC3H=Y RICKIEL, 10BKRICIGKPEC,

adherent [ 4},

: MDP 500ug #C3H=w 25 L, 3B%OMMILOnon—adherent

530

: TAP500ug  C3H=w RIZ®E L, 3 B%OMHAINID non —adherent

530
LSP500ug%k C3H=w 2ic#5 L, 3 BH%OMMMILD non—adherent
Eﬁo

RICBEIEHURZ BCG-CW 25 ) 27 Y THICH A
[E#kic LT LSP, MDP THlLE L7/c<=v 2@ DTHX
ISR IC D WTRET L, ) X7 Y 7THETEIER 10
HHic LSP TRERIGETAN ., T DFER, BAEUR
DY) A7) THOR DHENIETH S LSP, 50
2ZD7 Y axNY b O MDP THEL B RMEO
vehicle ® & 5. L - BICHA~EEIC DTH RIGH M4
SNhit, —H, VA7) THEERZRS BCG HROR
RIBETH 5 TAP THE L BRI s hiddb -7
CEB

INOEHIE, BHERSOHERSOEHICL - TH
[EE RIS, TV a Ny AT & - THERERSR
HIEI S FEEINDE T EERL T,

wichbhbhid, FREESY, $250WET YN MY
1T & - THYB SN BIGHII%E, MI assay 2HVTR
i L 726 BCG—CW Effector PEC i 500 ug @ MDP,
TAP, LSP 22 Fh W/O/W & LTS5 L7z R
O MK D non—adherent E4> (MDP-non-ad. #ff
B, TAP-non-ad.#i#2, LSP-non-ad.fif3d) %
9: 10 EATEAL, Mlassay 21T » /2o XHHRIC



1988 #11 A

vehicle D & %25 L7 < v X DK (N—non—ad.
kD EHWi,

#ZTWRLIz&Hic, MDP-non-ad. fifd, TAP—
non—ad. i@ & N2 72BRD MI 753 86, 93 % & etk
Td b, BCG-CW Effector PEC ® MI iE#: & MDP
—non-ad. fif, TAP-non-ad. filaic & - T
Nt (& TDo —7F, LSP—non-ad. fil8ZMZ D
MIFEHER 57 % LA /R L, MIE®RRISEIE s -
1o

wichhbiid, BCG-CW Effector PEC ic/h %,
)25 Y 7HETHRE L TE MIERBEY PEC (Lis-
teria Effector PEC) 2 W7/, Z#iZ MDP—non-
ad. #ifd, TAP-non-ad. #ifd, LSP-non-ad. k1
A, MITEHZRE L, MDP-non-ad. #ifa,
LSP-non-ad. fif@% 0z 7z o MI 7EHEE 98, 97 %
LM %/R L, Listeria Effector PEC ® MI iE 14
MDP-non-ad. fif@, LSP-non—ad.ific & -><T
&tz UL, TAP-non—ad. fila%iNZ 7B
D MITEMEG 50 % & GHEE R L, MElshiEsh-k
(% 8),

VEDHRID, BEDOT Y 2Ny N 5285 L TE:
@ non—adherent #ifa 3 HL B IE R B 01 MI g%
ML, BAROHEFERS 25 L TE72HD non—
adherent #ifZ I3 LR RA I MITEHEZ IS 2 2 &
MBS T - 1,

51T, bbb, MDP—-non-ad. fifd, Bk
TAP-non-ad. fifiath @ MI 7E M &HRRE 2~ 7,
&3, 1 Brain associated 6 HLIM# & MM cH
IR R ASTHR Ut s, B Ig M7 & RANLEE < 13 3M%I%h
REMWELEDP > LItk THTS -1, &
bbb, EEDT Y2y MESIC & 0 FURIER R
il T #BAEAS, PUBEE M & b FURE RS T 41
FAMFEEI NS T ENFSHMITE - 1o,

YIS

BCG A H, BLURBTURE L=y RIBWVT,
M Mg & MG T MiasFEYE s 1 DTH KIGAH
fland &R LI, £912, ThETRRTELH
HIE M ¢ &HNEIME T OB It > W T E &bz,
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v/ 07y = VEAREOEAREM, HERAEED
%, A OHEYERER - ILWBEA G, ST 5T
EWRENTVS, TLT, KIE AEEBHHE, EFRH
BEICEERAREAEEL TV EbRINTVS, &
TR NT = oI M ¢ 13, multifaced cells & L
TO M@ D—HBEEBRENIDTH B, TDLXSHEHD
HHEMe iE, VY RTEDOINATVWE LI, Fh
FOBEEPRIE > Mg D—DDH Ty b &ELTH
T 20, E—HIEASARER L T o a OBREDL
M ¢ OIEHALIRRE, RERMEIC L > TRBES /2 bD»
SHOMREEEZ SN B,

—%, HERHRABEDR/NT ¥ 2Ny MEMBAIE LT
D MDP 2B S ic S 4, TD b DD FEEEmiERLL
N~ DEYITERNREATVEY, bhbhork
L 7o MDP O HiEFER RGN T MlaoFiiesd 2
D—>TH 5%, MDP, TAP iz & 2l T gz
DK, S oM TR TFomRE &, 4%,
fRIAS haald s & wlTENER S TV 3,

Bt B

ATFFILIRFI 52 o S 62 FE £ T 10 4R, JbK%
BRI R ER R IciT- bDTH B, TOM, HE
M, LAR—, B HEO=Hgh o THEEL VLV
foo & O IENIEBIALIERER, AMEERESS D
EboRHihE W Icii Vi, BBREOBEKT 2RE
ThHd, bbbz, % 63BIHARBEREEREIC
BOWTATEIC L 2B BEOKAEE5Z THWAAAK
R FRDOERHEICEL BILEHLH T 3,
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