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A STUDY ON A HOT-WATER EXTRACT FROM DELIPIDATED BCG
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A hot-water extract was prepared from delipidated M ycobacterium bovis, strain BCG. Chemical
analyses revealed that this extract consisted of neutral sugars, peptides and nucleic acids which were
presumably derived from the cytoplasmic fraction. When this extract was injected into guinea pigs
in combination with Freund’s incomplete adjuvant plus egg white albumin as antigen, an increase
of antibody titer was observed and delayed hypersensitivity to egg white albumin as evidenced by
positive skin and corneal reactions was induced. Thus the hot-water extract was found to be
ad juvant-active. However it seems unlikely that its adjuvant activity was due to the concomitant
presence of nucleic acids, since the adjuvant activity was retained even after removal of nucleic
acids.

No undesirable side effects were observed in mice which had received intraperitoneal injections
for 20 consecutive days of 0.25 mg of this extract.

An antitumor activity was observed when this extract was injected intraperitoneally after an
intraperitoneal inoculation into mice of Sarcoma 180 cells or Ehrlich carcinoma cells. A combined
effect on Sarcoma 180 and Ehrlich carcinoma was found when this extract was injected in com-
bination with Mitomycin C or cyclophosphamide, respectively. Intraperitoneal injections of this
extract prolonged the survival time of C3H/He mice which had received an intraperitoneal incculation

of 5x10% cells of a syngeneic ascites hepatoma, MH134.
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EPHLRTZA VR FUBIEENZ OERAHFTH &
AELZER, MR IO ORBENEEL LR
5 wax D REDFRLTHDEELBIDSL 5 iC 75D
<, 1972 4F, 1973 SR AL TR L 72 Mycobac-
terium [ZKRVRIND, BERAHELY, BEIAHES? iz
BONDKEEDENRT & 2~ MEEEZ L2 Z L2V
DWTHLEZh, Z05H Hiu Of&E Ui, KERM
BITBB RN BRKEMET O a v bat=ww 20 L1210 &
IR LTSS bET 5 2 EARESHh, U
AT T D20 B Dl EREHIC X 5 EE DGR FRE & U
SEAENDLLE DEARED, Har bKBEW®T 2 2
AV P ELT, FRBEECHIE L BCG 25 EukihH
W EDTHONDWERIERL, T OL3ENGT& 2
EtE S L OHEB oW Z T2 T& e, T oERT
DUWTIIERISIED b ARESRE TREX T, TOE
BIZ—IREEL T 001D, SEERERE DK L0
Mz EELDTHRE LI, ok, T TIRFEELIHE
TRBUKIHAIA T & o Ay FEME DS &R
% BT Hot-water Soluble Adjuvant & FiL T ey,
T OBRDOIT L b Z OYE I —L 1L E 21T LK,

PEBELET 5 © T B Bukihitity (Hot Water
Extract) &FRT50O0N@EBEEL BNRD,
il =&
#oK i H % (Hot Water Extract JJF HWE L §%) ©

ERE (K1)

Sauton BEHWZ 4 ~ 6 BREIAEE ¥z BECG HAMEY
Buchner = — } L CHEZGATEH, 71 b v THEIL
Db, ===z —LEK(A:1), ZerkL
ATHHL, itz rehia s 22 —LEECLS
MM ERITRO2, AR/ —NEExY 1:9 05 5:5 %
TIRRED, Al bl Shic s ¥ THkd,
IR E (% R, ZBEKTHROCGKITBE S R E,
FORGKEEL T 100C, 20 SEnEL, »4E
L T B BRI IR K % In 2 TR Ing L A a2 @,
EDHIAWIIE04S5 tm D7 4 1 2 —ZTB L TH LB
L3fEEDT £ b vENLT4CILRE, £UHHBE
TR L CEIT L, BEER2 770 HWE & Ui,

e==ioppn

I Y = 2 — A THERE: & Anthronel® 3, 7 3 2
513 Elson-Morgan 0 Blix OZE®, =ve Fy v
BE . Yemm-Cocking!® ¥:, #% /g 13 Schmidt,
Thannhauser!® 33 X OV Schneider!® o CEE LT,

IEE 04T 5% KOH Tk, Bits L=—~717]
BEGE AFA=ATMMELERB r= 257 4 —T
fT7eo7,

ALV T =g vy (SM)IZ X 55EER
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T L 4C T 10,000xg, 30 DL, EFHEfKC
NLUTEWLT SM 25R&, HERRLTRo%, €
BRI OBBIR D 5 nd, Thi SM-HWE L L
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1. 7Zanr MEHOKRS

fATE 250~300g DEL Ty O REE 0.1ml D7
R AV IRGELT Y2y b (FIA) L3z 2mg DIFE
773 vE 0.2mg © HWE %713 SM-HWE %
water-in-oil emulsion & L T E{E# 21 B B ERIG
FILOEBERIGT 2T\, 288 BT OIEZEc X b i
WU OIIE 7 L 7 3 vickd ks SRR
IR, R MERBEE RS X > THIE LT,

2. AERCHTIBDMH

HWE & BCG % 0.3mg % ddl =7 2 (&) O
BIRIC S8 14 A Biz  Salmonella enteritidis 7235
Westphal 5120 Tt Ui N#H % BEIRCES L
TI2ERLCIET T % ~ v A DR BE LT,

3. H&IUBERCHTIHE

fEEEe ddl <o A% A,

a) 0.2ml QAR AEKIZ &Lz HWE 0.25 mg %
HH 208 HIEBMC IS L7,

b) HWE 0.25mg 3 X0 0.5 mg %A HAEKIC &
L7 BREFREC 2 ERHEIR SESH LA, a) & b) Wi
hIBRRESOMBRCER L, BEEXHEL,

4. HMEBMHOKE
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Avic= v ARFIRFEGH v 2 ~-0b AL
ddl CHRIEERESH DAL ddY & CH/He \»
FThUEETH h ERBAAM: 6 Bl L7,
(S180) %5 X U' Ehrlich carcinoma(EC) (% ddI,ddY iz,
MK MHEIL3420 13 CiH/He 1o W F MK IES &
LG L TR S HEmERCERL, Y v I r—3k
BB CAR I A AR LA B A K TR R L CLEETR
Allakre 0.2ml DA AEK & 3T URBERC
L7, HWE X0 SM-HWE (3 0.2ml o/EFA
AR UBERRNC#ESE L, WIhOERIZ LT
BREFRCIL 0.2 ml DT AKEIK D & BRI B4t
L7z, BEZO¥IEIZIL Student D t-test %\ 7z,

D FfEEE 3 2 50 5R

a) wEROBRT

S180 #ifm 3x10° A @S <E ddl = A T
i HWE 0.25mg % S180 #f& 7 Hifi2H 1 Bpfg©
HH 7 B, IFACIZ5 BRi2»S 1 BATE ©& SI180 4
EHEIBE2 S5 E 3¢, IR SI180 % 1 B
B»5 7 BB ¥ CHEERSEZT/2oM, EC fifg 1x10°
BEZEELT ddl ~v AW L <L RBEDERAYFT/c
iz,

b) BSHM OB

S180 #ifig 4x10° fAZEME Lz ddl ~» AD IFHC
(X HWE 0.25mg % S180 @4 1 HH 5 7 AM,
THIZIE 14 B, MRk 2l BEFhFhEa sl
o

c) HH5EOWE

SI80 #if 3x10° %M LA ddl =¥ 21z HWE
0.005 mg, 0.01 mg, 0.1 mg % X" 0.25mg % S180 %
T 1 BEB20HMES L, wic SI180 #ifg 4% 105
L@ Lo~y 212 HWE 0.25mg, 0.5mg 3510
1.0mg B E L,

d) SM-HWE i@k

S180 #lfm 3x10° fH% ddl = A @R 1 B 2
5 HWE 3 X 08 SM-HWE £ 0.25 mg % 20 A fi# 5
Lic, FtEoER% SI180 H:E% 7 B B2 bl ot

Sarcoma 180
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e) Mytomycin C(MMC) 35 X0 cyclophosphamide

(CY) & HWE oftshE

S180 #Hfa 3% 106 {f% ddY < Ao L I BTy
MMC 0.02mg % S180 #fE#% 1, 3, 5 ¥XU'7HH
CIEBRC S, T3zt HWE 0.25 mg % S180
THRIBE2D 7 AM#ERES L 22, MECI: MMC
& HWE % I, IFAC S LIc LR UHETRELE,
EC #if 2x 105 ff% ddl =~ AimiEf@% 2 BEIC I
P21 CY 2mg %, TEHCIY 4 mg 2 EEAICESL
7o, MBELIVEAT CY 2mg 310N 4mg 251Ul
iz HWE 0.25mg % EC §fE2 A oEA 7 A EE
L7,

2) ALEFRFRCKH 5 HWE ORjf

AFLaTv Ly (MCA) 0.5mg 4224
W ENLTHRCHETNE ddY ~ v 2900 % 3 BT
5, IEACx MCA 7 HEi2 S 1 B T HWE
0.25mg ##iH 7 AHES- L k¥ TR IC X MCA &
1 B2 7 BB ESR 1T oo 7o, MEEZAREEE L
72

3) RREEXT 2%%

CH/He = v AZRRESTH % MHIM 2 ifEH
1 HE2 S HWE o5&, B5MEEL ChRE
B L7,

i #

HWE ZBEEAOHER L LTELR, IEBIEE
HWhD 3 % ThHotz, FHEHEI0~60%THD, =—%
—~IRRVNITT 4 —EHAI R NI T7 4 =T LD
TNnNa—Ab=v ) —ARETHHEEL ORI, 73
IR 1 ~2%THY, KGR EZTLZ DERE
ZIehyDlz, TD3 BN Iy IV THD, AT
IVBRII0GUT TH ok, =V e MY vIBHEHEIZI0
~15%"C, BERII10~15% CThHDtz, =— 7 L TEEE LY
A0 TH h § = — AR Sl ot,

1. 7Zalny bEE

# 1w HWE & SM-HWE 07 2 =3y Gl &

& 1 HWE kX0 SM-HWE 7 < o3V b iEik

T - 2 )
5 £ K 28+17 4+0 0/5 0/5
5 FIA 283157 282+ 140 0/5 0/5
10 FIA+HWE 7224208 1,024 =591 9/10 4/10
10 FIA +SM-HWE 560+ 158 652 + 260 8/10 4/10
1) E7A7 v 2mg &L water-in-oil emulsion 0.1 m! # A€y b OHREZEIE L,

2) SERULRERI X b WE,

3) BtEsdRAAREROME TR,
4) 10 mm M EOBERELRHEE L,

5) BERBULZEMEE L,
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L, HWE 4 SM-HWE $ BB 7eifiEa "L T
WA NG DT BB DEILRD b\, BEx R
TLT7 P v MERIZEDR D EANDD7,

2. AERICHITIBRDHE

BCG # #IRPIC 5 S hic~ v AXHIEA SRS
L CRSEMNTTHE L T 5 Z EHIB R T 5232202,
£LEDERTE ECG 0.3mg HFHEL TRWe< v A
XA 0.015mg 12 X »50% 4T Lic, HWE %%
HLTRWEHTIINEE 02mg S5 L oTLET
Blizis L, EABENBRED LDy 2% 0.3mg 507D T
HWE 3AFRCR L UERZEL B S v EHE L,
3. F&IUBEERCHTIHE

HWE % JERPMIC 205 LT 2 EEREL TLIT,
ERILERD b indolc, FERD, THRILZED bR
3, FETHNE 1B Phote,

4. HMEBEHOKRET

1) REEECRT %5

a) BERHORE

IR CIERED bR, FEGORRILe &
EI N, MERCIERLZIEN D & HWE (% S180
X LT EC exL b EE AR 53 5
DRI EHTELT,

b) #5HAR OGS
EMAEKDZE IS Lic~ v A1228H B % Tlo$X
THT-L7272M0A B DA~ 7 ABUn I#T255%, i
T40%, MEET0%TH Y, LR CHEHOREERIC X2
CIETF % GIPS 0 B M Fe otz C21 B e 523
T EHEShic,

B ES6E BT

c) HHEDOHE

S180 #1400 B o~ 7 A 1% 0.005 mg £ 55f
T15%, 0.0l mg #£30%, 0.1 mg $£40%, 0.25mg #f
12 50% CTHotc, 2EEDERTIE 0.25mg FHREE
0.5 mg #5317 40%, 1.0mg BT 30% THDic, 1.0
mg HHERFEDO~ v ADORTIL BT B EERD % 2D,
JEKETEE 7 LR FET= T B AR bhie, B EDFERD
5 1 @5 0.25 mg MM EE 2 Hrs,

d) SM-HWE o#iffEE:

S180 HfE 1 HHSE S LICHAIZ40 HHOAR
¥012 HWE {573%, SM-HWE $58£& $,45%TH D,
7 HEOESELUEAIL HWE #58C 30%, SM-
HWE B£085% TH2ote, MR HEDRERC JUEE %
B0 ETHHEWD 1% HH HWE Pl I m
ZEBL0TIE R WEEL bR,

e) MMC %108 CY & HWE Offf%E

S180 ffE~ v Almxh L€ MMC % i\ 72 5k T340
H B OAFERE ITRBT60%, THET20%, MFTI,T
Hotz, EC i~y AL T CY AV ERTIX
IEOAEFAET 22.443.1H, IIEf 23.4%5.1H, II
T 25.9+4. 20, IVE: 27.3x5.20TH b, IHEIH,
ML VHORICERED Y &HE IR,

2) fLEFIRCXTT 2 HWE Rt

MCA 45T To~ 7 AIC908 B & T EENF
BL, 1500 H i XL, EEREET
DO BEFUL 3 ODOREDRICEILRD bh ot EfFH
X IPEC123.5%7. 1HTH D, IF135.3+4.4H, I
BETI21.6+6. 7R TH O,

% 2 HWE o CH/He < 22 ¥lF %5 MHI34 =54 550 5%

£ B < AR #OE A e 1 Bl 5 (mg) | ST AR B RE
A K +
1 20 5% 10¢ g K 20 20. 47 £3. 02
20 0.25 20 25.33+11.07*
2 10 g K 14 19.22+3. 20
10 8x 10 0.5 7 18.20+2.10
10 0.5 14 18.66+2. 30
3 10 g f K 17 20.80+0. 92
10 0.05 17 23.44+4.77
10 5% 103 0.1 17 22.90+3. 57
10 0.2 15 21.10+1.79
10 0.4 10 24. 00+ 2. 05*
K +
4 20 5% 10° £ A K 18 24.00+4. 38
20 , 0.2 18 30.90+7. 58%
5 10 A4 i< .30+2.2
4% 10° g g 7 17 20. 30 8
10 0.3 17 23.00+1.18*

C:;H/He ¢ = v A®BEPMc MH134 fifaz L, 2425 HWE %3 HEEMICRES L,

* p<0.05 OYATH Y significant &HE S i,
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3) FREBST 255

C;H/He ~ w7 A MHI34 >3 Lo 54D HWE
BHEZET S 5 BOEREREYFE 212 F Lol HEM
Bt 8x 10t HOBEXEMRRNTRD b isho7
2, 4~5x103 HOEE1Y HWE % 1 [E&E &L 1L T0.2mg
D Ea #5935 L IERNRE BD B &R H DT,

% £

WMEEELT S a v PELTESAVSBRTED, &
PR OMRES, EARE ORI oL TS  DIFZEN e
IRTER, RFEPLOBRH D Z DEEIMIEEET 5
3z Ehboin b, Lederer?® —[Mi X % JAH 7 BRE AT
DRERNLT L 2 A MEEIEIR T 2 1 P2 aUEIRE
ChdHEFELZBND LTI DI, TOWEILI 2 -1
BEA G, KL ET W E ©HbH, Lol 1972,
197341075 BRI CIBUIG L 7= PR B (4 ( 7 L MlfaEE) %
T8 & DFFHE T L7 BRI DR D KBHENED P 1”7
oy NEEAET DI ENHE Sh, T Stewart-
Tull?? (3 AR OB A0S, FRIR®IL Hiu D
FiEk A CABME B b h B KB E A,
T a AV MEEERRD TN D, B EOKEMET P S
VDS b DEELLMRIN TS DL Adam H¥9
DMER LT, BRSBTS R 2 9E T « DALY
ELHEIR DD, e hOKE]T P2 v b
IRABEEOWE TH B L X b, £ OBOPIFET
I DT a Y MEERC BRI IARREE DR /N B AL
Muramyl-di-peptide (MDP) -37a3>% N-acetylmur-
amyl-l-alanyl-d-iso-glutamine ©d % = & R IR T
W B30 s U 4 O R Bkl A Ll BE R R
EVS X LMEEEKREELOND, Tib bR
EXNTWDKEMET O oAy P O(LSER & T %
LR OGN T FE ) —~AE AT 7 b — AT
el sna—AE=yv ) —ATHDHI &, MR EAE
LXNDBOT I EA) VBREENERCLENCE, T
I/EERVEL, BBARObhL L ETH D,
WEEEEEGD 2 AT 4 T BEBLR D KEEDED
5%, MEERRORTF K27 ) hv e RAEMTLT
Ta vV MNEEDOH BT ENREZI R Tk HP, FHiT
H3DLHR D MDP D 4 5 3 VR A M 4 DR TR
LIcBE DT 2 a A v MEEEBET LR, 7va—
ATERL CLEELFRIET 2 LHEL T2, BEE
PHESNIBENT T 2 o v MEENZED LR &
SIED BB HWE A b V7 b4 ¥ v LT
I DB UL IEE RS bR O T HWE o7
a3y M EMIE MDP 23 &3 A AR I X B b
DTN EEZ DR D,

RS 2\ OB G % A\ T OHERE

15

DOBFHC O W TULEFEHEL S OBEN S L T D,

Mycobacterium 1ZfE->CZ% T H BCG A5, JEHE DM,
2= N7 727 2-3, 2z LiiHiZE (MER)®®,
FORREEE S & 2o X MIREE R4 (CWS)4O 7 KSERREE D
B b i MER, CWS 1z oWCik 3 Cie RN
AdeZhTnae~, LaLlEsE, EIfffow
Tl BRI XEMENERIN TN D, KEET 2 a s
v MEHSZ X IEEIEE R 2 v T > — O dn vitro
THBEEME A AT 2 2 LIZREI R T 2239, in
vivo TOPRICL OV TEBBLREEN TH B0, &
KRB EH 2 RECER L CERCBE V2 2 &3
705 202, A MBS 4 & I CHUER M 2 D
THNLHTHSH S, Liza>T BCG 48, MlkEs
WATLCTREEE R 1 ~ 2 @R L2 OB aILE
IMESHEREE DR EEERLEZIRTLES X5 TH
b, HWE ZIEFIC X< e b s w4, Cory-
nebacterium HSRD 7 =/ — v KO KEDOHIE
BUESZOWT LTS D IR EEER L &
HESND bODOEEE, BEEL S LT X h iR
PRSI Db HNI BRI L T 5, BT
FE—T oW T E bR T3 & 51, N
RH BT IETREFIR B TR ER DO = L2356,

HWE o854 4 AEES OBA1: 107 FHLl L, FRES
OBAIL 105 L RS 2 & 2RI b hot,
L7e3 o TR B O biEBE o oo Tk~
¥ A DJEKEEH X U CRIEE 3258 SR DK M5 D
BhFZRBolc Butler & Nowotnys® Do X 51z,

BEAEE Vi TORERD S5,

A HR & E 2 Sh s WEOVESMHC L T,
Corynebacterium O H{IfiaE B3 DY B T Te 2t B IENE:
RETHZENRDLNTE YN, L oTHlaEH
REEZONDWELVEREAETHEE 2 T X
Vo .

HWE o#ilEF%: o FRREF 2T S180 fifa,
MHI134 ffifa% A EHEKP T, fExOBREC ML
HWE &4z 37C T 60 4 incubate L T MR D
WAL, ~v AN ERE L €L HWE /8%
LW & N TAER B BT ZERIZFRD H R\ DT,
HWE XEEAC BN EEY 5.2 5 4 DTl
EROBREEN L CHIESH L RET L0 EEX bR
Do

LIk BCG dsko#ulkih B XA E sk o4 »3 1
THHEZEZDR, Toa v MEER LD, =7 AD
JEZKIESZ 5 U QiR RIFEIE S 7200 T < ARES I L
THFHCIRRLIEREEFE T2 & ERD bR,
SHBORMEE LT, BT X AIEERS OB oM,
[EE M U Gl Eaia &L HWE 525 0
BT, FSREBC R L CEEER & OPPRANEOF i,
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