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VihEAXSDHDENTENDEADT Y 250 v Y
B (7)) pHCbR T 5, 20XELBOLED LD
YUREARNRIER T, BEENGEYED D LI,
FEERE LI g EVBD, RS TURERY, 31
HEACEIBO X0H D, B [7] &, REdERky
BHRCIRET A ERAS v, BERRIG ET 2 HE
CT7] #FABRICE 2 5 2 0 X 0 BERCE 252 &
AHEDBY, Ok S i@tk B FE T O EE%
HWCTHDHZ LT LLHABRTVEN, TOFOHEHRS
ELT Ribi B2 X9, (EEMIgE (CW) 258X
RTu3, FOBESD L h, CW 2 LHEERDOS
HEPTEEEFE THEIEL 72 cell wall skeleton (CWS)
AREEIh T 5, [7] EEERTWELZoffuc b
SEFRAINRFE IR T 55, AFHY O ADs LA
B, By (7] xR mEL LT, CWS 112D
TERBFORBOI A AVLR TV AL DTH B
—H DX S TR NS, kB i
EHRRAREDERTE D, H{Hb—HRIMcHV-BRT
\»% Freund’s complete adjuvant (FCA) %, fEE*
HEEE, T7cbH Freund’s incomplete adjuvant
FIA) wiiE s, [7] E&d@Edc b o THh 59,
FCA i3, iR E FIA »SBEASLTCAHARE LY
D, TiebhbKEDMEFER L7 water-in-oil (w/o) D
BERLTED, oil-in-water (o/w) DIULEHEI o\ &
Freund XX Tv 358, CW (I w/o DWTL AV
naHH, YEOHMECHE X Bh L KEOSRKITTF
IRl o/w OIFCTL VLR, PURRYG, FUES, btk
EESED [7] EERE O G IR T B89,
ZO o/w BIXBIETE, Ll BERFAOEEENY
10 LSl R L T B,

CoHEE, (7] WETH D BCG-CWS #, wio
E oo/w WClEELL, =rey FOSMFE -7 u Ty
(BGG) B+ 5 7] igkoRE%, BGG #iFo

RYBIEER EOBEESE T 50205 BLIDB
L, BIEREEEFR BT CWS gH50 7] iEis
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1) #p: i (BB E% T EFT) © Hartley
FENME b, 350 THZE 400 g OHER R L1z,

2) iRk EmyE -2 7Y v (BGG) (ICN Phar-
maceuticals Inc.) V72,

7Y any b LT, BCG-CWS (KR KRFHE=ZHEH,
HEL X 0 fftEn7z) Lot No. 182 #H,

3) PUEROIED N

o/w emulsion: ZNEED BGG RV CWS #, 57 7
oy heY S+ 4F—-IZ AN, CWS I1mgiZklL Drakeol
13 (9006 mé) OEIETMACTL RML, T0bl
HED 02% Tween 80-saline oil #MZ THOILE
FILCHEFE LTz, oil HoFEmmiz CWS »REL T,
NS TIFE LI THRET A Z L BAMGR T T
L Th L ERIRE L TRV,

w/o emulsion: BGG (JBEHEERINERK (PBS)
wEML, —5 CWS ik Drakeol: Arlacel 9:1 0
FIA £HE0LHDRELTHRE, COMEXEZEREL
THAIE LT,

ZhHD o/w ik wio AL, HEEE 01 ml ot
ST SR fE RO CWS AR X5 %
nERFELI,

4) P EREO o/w Xt wio FLAEIO 0.1 mé
%, HREEECEH L, CWS # 150 g it —&E L,
BGG # 0.015 pg 75 150 ug $ TOMBEN S B 52
ToBE (EBE), BGG 15 g1 CWS # 150, 100 RO®
50 ug X 1-BE (CWS FE8aft) ROXEE L€ BGG
15 Jur 150 pg % CWS & iz 312 of/w i wjo #

AR R EREMAERBENE (No. 211318, BRI 52 ), RUHKEXH NHEREFIRSNE RO HLY

&,



Fl& Utcly CHRRE #Foto, REBRKOX,3NES
WoerEy bEFEHLIS

5) ¥ HE: KEIEHS, 6, 10, 19, 28 RO 42 A%
CROBFRE LI,

® KRARIE: BGG10 pg/mé PBS %57 0.1 mé (1ug)
MBI ES L, 6, 24 RU 48 R Rk
YRTHBEOEZXNEL, BEOREI LA b
M DR IEH OB X b IEFRHEE DR X 2OV FE
THE LIz, ERRITBHEORML, HAER10mm
ELT,

® MEYURME: ERRCET o dicikm% L <
MERSEL, FO—HT, & =vE0AEEHRMEK
SRBC ¢ BGG %% 3¢ Hific L 2 B{EHRmERE
ERFEDw 47024 2 —ECIVBRERMABEL
72, F1BD X, BGG 100 pg/mé WAER L C, MiF
EHRRBC RIS E B E CIERE L E L 72,

@EEEEORL: BEENTHALREDEIND,
FEBMNTHAEREDE I XES Y, EBEDRE
ffe LCRiE LI,
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@ KEARRBEESE

BGG % CWS Mz T o/w X% wjo L LT
BETA L, B-1esimT X 51, 150 g TIXHL 725
MERIERRTHS, 15 pg T w/o B0 10 HRZ DA 10
mmiCR - & ETHRIET, FOMIFREkE R
ZLith o1,

CWS 150 pg & HUBRCINZ B &, o/w B TiX 15 g
TH B B ERIEAS, 015 pg TIX 10 mm &z 7o\
fBL» 2 Bideh o1z (B-2), —FF w/o B, 015 RO¥
0.015 p#g T 10 mm FIFEDOKICOFFENAHDL L 5 25, 1.5

O—Q o/, @——@w/o
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BRI, BEFEOEAT 15 g HEBRTL AN
abhtc, L LIEREDEEL, wo BC 42 HE T,
B EMBBEOBRED LRANL LRI, o/w BHL 2
DTOELIZBhRich -t ((1-3),

PR CWS Zinz fclpi, BEROEAIT LT
2R FABLBNAEEET CWS oFERLEEILD
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0.015 ug DY BEHFE T L FIREED 16 pg L RIBEOH
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1g T EAERETH - 12,
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Days after sensitization
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Passive hemagglutination titer

4 Prectpitin titer

Ta,s after sensitization
B3 BGG-o/w, w/o TR Ey D
LT BT fi
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Bl—4 BGG, BCG CWS-o/w, w/o HR&(E
E 2y O ME R

O—0 o/v, @——@v/o
866 O=—Q 150, A—NA15, O=—{11.5, %==X0.15, == 0.015 pg
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CWS 150 pg &z 7o KEEBED ofw WTI%, wHiREE
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2mm FiEOEINERLIc, —F wio BHL, #WHIXY
FEHCEVBIERORASL BN, 19 HE CHiEL, *
OHE 2 HBEFTEDOEIRFER LI, X, VEGIcH
HEEERCEEEolcd Ord o, HREDEN
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E—8 BGG-o/w, w/o Ttk BGG, BCG CWS-o/w, wjo Fp#fFEr Ty b D6 RV

19 A #0 KRG OBENEE (BF)

BEREMD, 16 vg BERE L IEHT BIEXN X DTS,
2) BCG-CWS BOEE

CWS &% 150, 100 %150 pg B2 T [ 7] %
Fwit# L7z, BGG HEEIX 15 vg O—EREZ M2,

EEBEES SR ED R R OME SR EAREDR,
Mhizd, ZO3EEOMIZXELA LI ST,
LR OE IO, CWS o & & FTLTY
7o (X-6),

3) T7] HOBOICKBZMROLE

BGG #E 15 ng, CWS 100 pg BT, o/w KU
wlo @ [ 7] Wic X A{RMED R &I LI,

@ EARRIC

BGG 15 g % CWS ZInz 31 o/w XX w/o B &
LS L RBECI, wo 3010 HE® 10 mm D
RIiexGE, SEBERICZE LT -1 (8-7), X
o/w, wjo MENC L EELA B, [T]1 LT
CWS %z b &, o/w BTiZ6 B\ 10 mm P I
ORIGMEERL, 42 A% % 15 mm §iEDORIEH #
L1z, wio FTix, 10 BL A, HIBEMHRIGE 72D, 20
mm ZHT RIGH 42 BEE TR L2, MO T
t, 10 LB wio BEOHHFRS, BERcEY
Hi RIS R LT,

W IS OBMEEY B{FHR6 HE & 19 BB
W LT (K-8), MBHETIHESRICYHEET AR
EBTH % BGG 150 pg RE{FHICiL, 6H B ORIGIL 24
A Y — 7 & THBERVGECRIGS o/w FRHZDAL
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BB T, — 7 CWS winx fcEREci3, 6 HR I
o/w, wjo M 24 BFfN G BRI A —2L75
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BGG: 15 pg,  BCG CWS: 150 g
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Days after sensitization

E—10 BGG, BCG CWS-o/w, w/o TRV
BGG-o/w, w/o WEBREREOERR

BERRG AR LT, 19 HEIX, 2485 5\ 13 480
Mx e —7 & T2BERMCIC, 6RHEOARERIER
B L BEn A bR,

@ MmEHAL
WEFZOEAICOWTIL, CWS o8&, $5
Wit 7] EREOZIBE T or - o (8-9), —75k
WeRpEAY, 19 HLMRC K IUHEOESRBALNTH 572,
Fiebt, CWS iz 52 i X - T, Pz 8
fEo EREZRL, X wio X o/w HoOf 45018 Y
L7,

® HBERETORIG

BERRoBBEOE XL, wo FHX o/w L oEZD
sk <, iz CWS &inz b2 &k XD wio FRZ
WL B (X-10), TOMGKITIL 42 AR
FTEEELI, X o/w Hd CWS FHINLgEv- 7236 R
IGoRERY L7 b Lic, —HRIBR T, BT
St BIROBLE AR LT,

E ES

R ERSD A MMERE T4 0% (7] LB
Thap, SEFDOL S iERLY Lo 2 DWENEY
PEINTND, BEHREWEX ED L5 i TR
BN Lo TL, RENEORENKRELLELINDY,
EntEGS R TV 5 FCA 13, EERS OFTHEL
[7] EEE 2L oNEEhaEE L e, FIA &
Wb R D BFORSEC XY [ 7] Eikd R T
% wio WOAKIL LA DTHbH, 2D FCA X, #®
R A ED, FARCARILBEEYSETIES
HRBEC I\ T, BIERLBEEC SR T 515 oML

RN T WETH B - Ltk {MmbRTWT, E
B E B G2 EL bt &L L AVHBR T
HLOTHE, L, EEREMCITFLWEERRT
S EmBW, BRAD AL AEY L Bhiis, Ribid
LIk, #EBEOPO 7] [GEmETHL CW Ry
L, KREETHD ZOWMBEY, Y EOEECHE ¢
ETHG &, BENRD L EEFC, 38 T7] &
LRIBHEL ZEHRE LTV B, ZDES57 o/w D
ik, BEELBEEYFET LR wo LEEE T
RN, YRR EE AR T AR RIEEE KW, X
W, BT XHAMNCEREL R ORBTOBEEL 5

QW) EERRANCIRAT B eIl BRI L V2 B,
213 T7) x> BCG-CWS HE, RO wio &
of/w BRI VIERMERBILE DX 5 ETHENEND
HWHANrBBEEL,

(7] #1228 LT RVBENEERXEL TS
LibFohs, EOREVRTERNEVSERER
EEEIFAA E T\ nY, Cone B A%, poly AtU &7
E LT, SRBC k¥ 3 QgL A+ 3HHET 2012, Fb
BIFEY 1100125 2 L HRB L HBEL TV 5,
A DFETIL, KERBEFEDL I, B &K
= CWS |1 1/100 DR B CHER /e BB L HE T
LEEORERRE,N LB NI, BT o/w & wo
BT L5 ug DRV RMER LoD, MBHEOR
Bz A b hieh » o,

—HIEREC T 5 8L, EREAICOLREDN
HAbhnt . Tihbt, CWS @ wio 4Tk 0.015 ng BGG
BTLENEND FEEEN RS Z - 1223, o/w BTk
15 pg L EThowv E b fifkEr 224, WE
100 {50 LR VREFRDOEN L EDLNT, TOHEN
5, HEBEESECT A LER R, CWS HH o
[7 ) & X BFTRE <, — i AR EAICEL T
¥, CWS fHHo [7] G TH B, wo L
5KED oil OFENEILHELED B EVZ D,
74 FEHT, SRBC RO CWS el E s L
R v i plague-forming cell (PFC)
rh e Bt S OERTL, 19s PikELE PFC oL,
w/o & of/w WHEWCREL 7o\ 2%, Ts PifFEE PFC
DOffLL wio HIZEBCEMERNZ LN TWDD, 2D X
51z, 7s PUkEACHCE G REDR LR T O, FIA
2 X B ERRFTO depot HEA KX {EIVTWBH LR
bbb, BGG % CWS L3z w/o B & L TRENCIE
LW BGG #AHFE TS TARS &, HiIE
JEBEIZ K& 75 oil depot H{Fo TREFISEZA LD D
N, FOFTEIWEMIT X 2 HEEELAEDDOND



ZE B AT TIHE L TV A8, 1 L1k Talmage!”
b, SHERAMREYER L2 BGG RIIET v 7 1 v
AW, wo FTERLRED S OHUIR ORISR
IR D I ERREL TV B, 2D X5 IR
b ORISR OR B RO FC X AUk EARIEM
HAOFRIFIED, 7s PUFEAIZIL boost D DKL
ERCERTED D THA S, O depot FRIL,
FIA iz CWS ARz &t h, RFICTOoOEEORHE
BHE AR - Lok v BERsh T 5, EERT
DRIEN CWS 2 hEdbhTwb 2 &, CWS &
P CEBESE - L TEFTLbR S (X-6),

w/o i< i b depot BRI, ERELEIC
T BE ER RO RBEFEC LR,
falffcte b, CWS AN\ wio & o/w 0 BGG &
{FEE DT Z DRV BRI AN L 150 pg TH D, HiT
CWS AN T 15 pg Sl ORFCTH - 70, Tiob
b, REBEREFECE RV RERERY OBORT
ELTE, CWS a8 7] FhnkE (AL T
Bewz b, FRRIGE R AR OBER~GRR ¥
BiEKEL CWS AHiREebhs (X-8),

(71 ENERBRO AL, Filo ol DEAC XS
depot BRI, BATY v ~E~OFA M D E
pnis~22) | T-4HRa23~25) B\ LA R A BBK AR ~28) ~
OBEZEISIER, BPR® HELRRMRD ~ofF
H, iR s T-HiaoREEER L&D 5350
&, BEIEREBFIREIh T3, CNHOEA
folRRE, (7] OfEE, M X0 il Ebh
DT B5, —HERRCEEL <o OTER B EA RRFCE)
WTWBEEZ bhA, CW L T, T-fikgx fl
U CRIE R i L, By BEACRIERT 5
LB IREN S B A, B-llREENBRT ALV
HE LI, FICHEBE D water-soluble adjuvant
IR EEE O lipid OERKIEIE, BRR, B
REHAYIIMT S VbR 530, HEOFE ST
KEMAT L AHRWED L Y EEOS L, BENE
BEFEE ) BRI B S & Pearson 53 21D T
WAH, CWS BUHES ol B LHTHELS
A, REMBEANOEREYEY, B b oD
EEER L VEDBTHA 5, Singh and Leskowitz®)
2% BSA #RFH 12 HEOEHEECALEIC Ea S8
PR CRETS &, BERBRBIEDAYFEL, TUFE
ERBIBIC ER KT B0, o/w O oll LD
CWS & BGG o hBEOET X 5 K EMaORE
W, thEEBLAEBSZRL2EEbDRSL, Ihb
oz &p, CWS Ao T-Hlafig em & HHER
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BT, EIERLSERHE A HET S LBk, XX CWS
D o/w B wio BRI I\ Tl = OB FRRZE
TwWaEEZLLNS,

Ty b %, BGG RV BCG-CWS [7] &z,
o/w B\ L w/o JETREEL, CWS [H RO 7]
WoR Y RIETE B RIFTREY L b,

HEAEEFECH LT, CWS BRI EERELYH
1/100 2 X 4 o, T BIEFR & 0 BIER A~ O
By ALdbhlz, LaL, o/w RO wio T
ENI o1, WEHE O 5 b pEFEEA, CWS
B & DIEEREOMIZ, wo Wit o/w L hEHTH
WIGES R AR LT,

BERBFOEIRY, wo B2 o/w BX L, B
CWS i1 x DX B medic,

DAEAS, WBEEECE T7 ] B omEmET
L% depot HEMNKELMFHL, KEBBAEFECIL
BCG-CWS & ¥ha 7] EwEo T-#laRy
KEMR~OEENERNEETH S LR L7,
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Adjuvant Activity of BCG-Cell Wall Skeleton

— Effect on minimal sensitizing dose of Antigen —

Harue OruvaMma, Tsutomu OH’1sHI, Akihiko OH'TA
and Kazuo MORIKAWA

Guinea pigs were sensitized with bovine 7-globulin (BGG) and BCG-cell wall skeleton (CWS) in
oil-in-water (o/w) or water-in-oil (w/o) form and then the effect of adjuvant on the minimal sensitizing
dose of BGG antigen was examined.

By the addition of the CWS the minimal sensitizing dose was reduced to about one hundredth
for induction of skin reactivity and in the same time the skin reaction was converted to delayed
type. These effects on the skin reactivity were of the same degree in both types of o/w and w/o.
On the other hand, the precipitin production was strongly enhanced with CWS only in the form
of w/o. Swelling of the inoculated footpads was more intensive in the w/o groups than in the o/w
groups, and the use of CWS accelerated the reaction.

From these results, it was concluded that the precipitin production is enhanced in great part by
deposition of the antigen together with oily substances, while for the induction of the delayed skin
hypersensitivity the direct action to T-cells and macrophages of the active substances in BCG-CWS

is important.
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