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Tubercle bacillus and its adjuvant-active component, wax D, are known to produce a
typical epithelioid granuloma and an adjuvant arthritis in animals. Two different derivatives
of wax D were prepared : AD6 and a polysaccharide portion of wax D. AD6 was prepared
by acetylating wax D and subseueqntly fractionating it by silicic acid column chromatography.
AD 6 was found to be active as adjuvant. However, it possesses neither antigenicity nor toxicity
nor anti-complementary activity nor adjuvant arthritis-inducing capacity. The polysaccharide
portion was prepared by saponifying wax D. This was found to be antigenic but avoid of an

~ adjuvant effect. None of these substances could produce the adjuvant arthritis or epithelioid
granuloma, when injected alone. However, when they were injected together, the adjuvant
arthritis and epithelioid granuloma could be induced. These results suggest that both the
adjuvant effect and antigenicity may be required for the development of these changes in
tissue. An alternative interpretation was also discussed.

In sensitization of mice with sheep red blood cells, the addition of adjuvant-active sub-
stances to the sensitizing antigen resulted in a highly significant increase in the size of
plaques developed by spleen cells as measured by Jerne’s plaque technique. The increase in
plaque size was found to be a good measure for the adjuvant effect of substances as represented
by mycobacterial adjuvants, because the phenomenon was specific for the adjuvant effect,
highly reproducible, sensitive and can be performed with a limited number of mice.

The mode of action of immunological adjuvants was studied, using the ‘plaque size’
technique and purified mycobacterial adjuvants, wax D and AD6. Data were obtained which
suggest that wax D does not act directly on antibody-forming cells but on their precursors,
causing the generation and/or proliferation of a special precursor cell designated as X’. Memory
cells generated in the presence of wax D were found to ‘memorize’ its adjuvant effect, while
normal memory cells generating by the stimulation of antigen alone were refractory to the
adjuvant effect. Thus, wax D caused a generation of a special memory cells designated as

Y’. It was thus strongly suggested that a special cell line X’-Y’-Z’ is generated and/or
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proliferated in the animal bodies which received the mycobacterial adjuvants along with

antigen.
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EEEI DI ERTEAOEBRIED B WX EERER
13, BEMCIEEEN L O TCWAYHEI Lo TH &R
ERBEVEZDBTHASe EDLHIWEDHFT, =~
FRFL Wax D (Y REWEE) 3 RENLLIDOTHS
5o ERLHZIMBESABELNME LI X 5T,
WORFEMECEERRT % LB EEAEZ L DT
HLY, BHEILELAHELMAC LI X 5, RS
DR AAEIBR AT 5 AL B ThH B0

Wax D 138 ERAFEY SO RN EEEH 2 ED
2, ThAbeEs, 7YV MEE CITT7EEE
BER), T DSV FRAEIATHIRESEY I £WEEE
LOTWAEY (FE1)o bhbiuiIhb OFEEE DI
T, TEE (BAAROHEEYENE X CRINCED
DYEED WiEH Lo £ LT Wax D 28I L, (L3R
TCBEMLT, THEEOZREET DG, HBVILHEED
BHETHHCT D ENTE ZLTIhb XA
B L EOT, EEEMEEERERELO7 YA
Sy S ABREDBIT R, R T Y. Y
FEFWT, 7iERZO L OOEREER R AN

WIIT T CIMEEDO AR, Wax D &l & Lic
bhbhoHr F LD THELTNHDT, TheE
I BIHIETE BREFHBICARNDCE 20, Thllk
HAb A I MECESEbbED T LT Lk,

TEEOZEETD Wax D ¥k (AD6) OFE

Wax D # 7 wF1{bL, HEBIF A -2+ 0T
T4~ I THESEELEYI(X 1) Th b O EHGD

Table 1.
Tub 1
bacilli WaXD’ AD6
. .. Immediate + + —
Antigenicity
Delayed + + —
Antigenic competition + + —
Toxicity + + —
(Cytotoxicity, body wt,
peritonitis, cord factor)
Arthritogenicity - + —
Epithelioid granulomatogeni-
city + + -
Anti-complementary effect -+ - —
Protein adsorption -+ -
Macrophage stimulation -k -= +
Adjuvant activity + -+ +

7oy T AD6 LIESHE S Wax D 234K3g & oTw5b
e DEEREE R, TEROZERE LT D (E
1 )6)~15)26) ~29)0

DFD AD6 IIEE LTOLRLT, {EHO&ELD
LEECEHINT VY ThDH EWx %o L
TeIDTKRD X 514, B2 % # 5 Complete
Freund’s adjuvant X h3 <SR Twv%o

(1) BRETHHENTHOCHEL DV E (%
Bha 7Y% b ELTHEZE HiEe D HuBLic
X BIMEIIR DD, FIHILLIE Vo T & 2 X
lug DIFETALF I Vv TELE Y P RBETS & &,
EEEY WA WSROI B AT RIEX L Lieh
D7, AD6 HAW5E, BrE K AT AT IV
TR LTS nic®19)

(2) 7EMD2D=XLERDL EE, BT iEE
& Wax D 2342\ 5 il 4 4iE: & o BIF ow
THNIWE &, (o & 21E Burnet!” %13 U %< D
AZxE, T2 AV ESEFO granuloma #\EHR L
Tbo LR T VoV MESETCK T2 5 51
OO ELN TIEMCEETIE H A 50 LA L
AD 6 1Z1ESEFTIC granuloma %% \ X KAEMEIEIE 2
WD T, EHEHTO granuloma PO KIS DM
FatEZe (s 7 16 BRI & b b EOMTE
PEFEBL & BURHAIER, PUR D), S0 S 2 0o
LHEIT S\ L L ADB i ZChboiwiER % d 2
TWEWDT, Zhd OWEIEEEARTHED 7IE
P EECIBG W E bbb HE L T 5992

(3) BIERBEGREC TR E O FEe A B O LR,
FHEEMEOERSFOLE, (k& 2 E¥ERATCR
EEEBOFBRICE: L T, & % BRI Complete

Fig.1. Structural Formula of Wax D
and Acetyl Wax D
(l)H (?H |OH
i Mycolic acid ‘——‘ Polysaccharide |—| Peptide
Copmss OH

Wax D=lipo-polysaccharide =Peptido-glyco-lipid

Acetyl Wax D

0-0CHj, 0-0CH; 0-OCH;

Peptide

I !
Mycolic acid t—l Polysaccharide '—

0-0CH,
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Fig.2. Fractionation of the Peptido-polysaccharide
Portion of Wax D
Wax D
/——A’ﬁ

Mycolic acid H Peptido-polysaccharide l

Alkali-treatment 1

I Peptido-polysaccharidej

Sephadex G 50

Sephadex G 100

Freund’s adjuvant & L I b0 & 2 A2 Co-
mplete Freund’'s adjuvant %53 5% & 2h7EFTE
i< granulomatosis 23 U3 Z & 2T 5%,
Fioz— FETO®EM M % BT 59,)

(4) AEEHODOE E,

(5) Wax D %%\ I3FEREEE 2R3 R SS % fRhT
L& & o (e & 2 BRI ERES T o " v

T BASR KB RE D FRYT)

AD 6 DEF, AT, HuHeonwTRER R & Lk
THREERBIRIEE (REESH) | T2, 22T
1% AD6 23 EfE (5) o BV B h B DWW TS
DREELIRY EFsZ LT %o

HEMOHEHTS Wax D H#OBY

Wax D 137 F FEHEED BRI S 2 — VB =A
FAREE LI D THD (M1

Z D= AT EERRFIL AL X 0T fiff # e )
H, KEBEFHTF FEHEERTVPTHTE %, Th
X 2 1RT X 51 Sephadex G50 i X b 30D HL
WCHE Lico BFRREWE S 2> 5 Fraction I, II, III
LIS Z Lot b, Fraction I 13X 5 1c Sephadex G 100
kv IA & IBrAoFbhico Thb&ESITELER
B X ORI ELBBEC BT A R E Lo TR D, HUK
MWOMIIE ISI>S THAHW® (£2), LirLIh
S OEFIEAL 7iEEER S s ol BIRFELBEERC
B35 HUE Ik % 2 13 a-D-Arabinofuranoside % &is
Oligo-f & B h®?), <7 F FHIBEARL TRV X
5 Thbo BIERLBEIEC T 5 PRSI TRER
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Table 2. Dissociation of Adjuvant Activity

and Antigenicity of Wax D

Adjuvant Antigenicity

activity | Immediate Delayed*
‘ ADG6 * ..................... + _ _
S R . N
WexD| pepmgopory, 1<y M v

| saccharide | N
[ | RTPRP — +
N

Teeeeer _ + _

*The delayed reaction contains no reaction to PPD.

Table 3. Formation of Epithelioid Granuloma
(Yasuhira et al.)
Sensitized | nIs\Ii(t);z od
Tubercle bacilli H +
Wax D H +
Peptido-polysacch. — —
ADG6 — —
AD 6-+Pept.-Polys. H -+
1B — _
AD6+1B — _
I — —
AD 6411 ' H @

Investigated in rabbit lung.

ChRbe, 2D X3 I, I, MEsS: Wax D o piFEM:
DHEIY M UICTHOWE LS T ENTE Do

zhbo Wax D F#ika AT, RiCh~<5 X5k
LRI X OV 7 & 2 3 v RS A BRI oW
“Cg}?lj&fCo

ol AR

WEBEERG OhT, B ERMRERRCH T2
TW5DIE, Wax D TH 5 Z ENEEHR I OTHS
BRI, FEDLIILTDH L ORI H LT
DI EEHALNPRTHENTE R FHERIZHES
CRENTWSe Wax D Rl & XK TREATS
& SR 70 00 b R HIRRBR IR S A b B 23, _kEE Wax D
FHitifk AD6 DHZbH D\ LT F FLEHRS (Frac-
tion LILII) DZ%EEAL TS, £ HELMBEED
BRIz S b hisholco 2 E D Wax D o 7D B\
PR CRE EEMEERBE R & TAHRH
Fok D ADG6 LR7F VTG HEE CTHEATS L4t
R B RREN R D Rico R7F VEHEGE S O
&9 FoD subfraction ‘TH% Fraction II % f T
 ABEOEENES e L L Fraction I T3 %D
BRI (1R NP (Wi el

Dannenberg HIIERERLEET=rr 7 » — IR
POE LA R, B RN L ST B IR,



282

bactericidal 7c{IfAMEEA R E D & L HHE LT 5%,
Mackaness {220 L5~ 27 w7 »— 2 BN EETLHH
JarE IR T, BIEY voREREPIE E oM AN
LTEBIRD Z ERPLAC LN,

Alexander 5} lymphoma cell iTxf3+5<27w 7~
—~ P OMIREEEELHEN, EfE~2I2r7 > —Ohb 2~
3 DL&MET ‘armed’ = 27w 7, —P LT D,
<=zw7,-PRRRLF R LD, JRERMMEESE
MeA R ‘activated’ =27 v 7> — ORE(T B LG
L7,

2% i) Mackaness 3 Alexander %, %4> D fHEN
BHN, vr2e—7,—PRHRLTEEALT,
FBREER 5 5 CIslEEEH %A 372 activated
Macrophage ~5 {3 % L2 TBo

bhbhoF— 2P LELIRRDD L, R2nb
bt X5, EHEREFRRER AD6 L Fraction II
BRETEATS &, HHKNE EEMRERAALR
50, BERBRHAREDOLR, 2F h I F FERDTDOHR
A LTS MBEERRIZAD R Dl LA DT
RSSO L ifao A, BEERFEIREC X
BH BT UAF KGR TRES T, B AD6
OFEMERBELT5,AD6 NERI hBEHL, AD6D
THEME, 0% DEBWEEORENBETH L, HDV
12 AD6 oo RF I W 2 —VERERI I D
PO EBLNTHD Do LTALEAEE OB b IERE
MNGBEILRTIS PE > & & &Il Lo ¥ 7cSarcoi-
dosis &35 Kveim 5 2 Mk b 5 SRR 7o 886 L
MR L AR RIChe > THEETS L,
2 Beryllium i X b 3 & & h 5 SBAIE L Mla
L RMchie V FET Do ChBILFUREEIEY vo3
R ORI DBELETIED 5035 &METIRRS, &
SIEFERUMCHNEELRIT TRV ELTbR TS
L5 &k, HAHNVERBERIC W ORFEL T
BEVHEENDETHD ZEERLTVD X 5 ITRE
bhdo SHOMEE L DLIL2E D IRV

‘armed’

Zirconium

T L a8 B FEE

EREEYT v FICEHT A LM LR T o & A
Pearson & Lo CRIEEh, 7V v FREEiKE4D
FHhi®®, Zhan Aoy v~ FEfiJk= Reiter I
R TWB T &b, LB OFHEOWIEEOBEL
BOX, HLOWENENTE R, T DOERBTML
AR ORnT, Wax D Xk vB|¥EIh3Z
ERHLMICE R, ¥ OBERLBHEIEY A S U CRIE
T3z L bbnolce L LRI E B Ddy, PR
RSB ECED, EREED, b0 TWhinhote b
bt 10 551 Pearson b L 3EEPIFERITOTE
75, DM AD6 237 Yo v FHEMIREF[EREI I

M OBATE BOF

Table 4. Induction of Adjuvant Arthritis
(Koga et al.)
ps Delayed skin reaction
Inoctium Arthritis to: (lmm) 1
(mg) .
Incidence Score IA 10xg| PPD 10pug
IA 0. 02 1/6 4.0 8.3(+) 0 (—)
AD6 0.2 0/6 0 0 (=) 0 {—)
IA 0.02
e % 2} 6/6 | 13.7 | 13.0(+) 0 (=)
I 0.2
AD6 1.0} 0/8 0 0 (=
I1I 0.2
AD6 1. o} 0/8 0 0 (=)

+ : Induration

ZEFHLME LY,

B3E, TR0 EE L AD6 55\ 327 F FERik
Mo EMEH TS ATE L WA, WHEEEY TR
HW+nE, 100% RETHZEERHBLI(FEL)o 0%
h Wax D Xk v 5[&#EI %7 P v BEiLIL,
Wax D 7 EMED LD B WIZTEHEDO LTI &R
sy, ThbDOEREZL DT WEREES L5
ERENDo ZOmEEEMRERROSE & BT\
Bo it HIRE LTI R F FEBEEOEZES D 5
%, Fraction I 0ZNFEfERENEZH L, I, Mix AD6
LHAEETL 7P v MBI ERT Z L TE e
“Ofc (#4)o PPD & AD6 #E¥ CHHTH L, T v
F0% PPD i3 % i\ BIER BE RIS & 7% L T 25,
Fraction I W53 % KIxatkT, BIfik & &6~ 1
F A THOto Fraction I (IA H5\\% IB) & AD6
BRETT w7 ®EIET % &, Fraction I iwif§ %8
EREE RISk E e, PPD @i L CIEHET,
S BIfI R DT T DT LIRS © LAY g
VETHS PPD 37 v MBI L OHIR TIL 7
W &, PPD PJANCBERLBEIEZ & T HIK & L T
Wax D 07 F FEREERIVEFETHE &, £ LT
FhPBESAEZETHR CAD Z LR LTWB EED
hbo

7PN iR R ERTAE (Wax D 5\
EEREEOES) % Licd &, Fraction I 12 X % KE
FIGRMET S B ERREY kb L, ¥l
BIF A DT B & SR RIS E LT 525, &
DOFBIIBBETHE S Z ENBEI R TWb, 2D &
i3, BIFiRAEOTW D RATCHEEE S 5 \ ik Wax D
PEITH, £2C Fraction I # i3T5 7 VAF
—RIEAED L, BESAOREDA =X LThHS
TEFRRBLTD L S IEE B h Bo Fraction T (%
RTF FAEE LT WD LA TH DA, BIRELERIE
BETHCHEEDS 2T W BIME, Zhnil, ELE
v PRIOVOT v FERAVCERHRIERI Y297 ~» —
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Dissociation and Reconstitution
of the Activities

Table 5.

. . Adjuvant/Epithelioid

Adjuvant Anti- ot stigleranuloma

effect genicity i, quction| gformation
Wax D + 4 4+ +
ADG6 e — — —_—
Pept. -Polys. — + _ _

AD6+Pept. -

Polys. + + + +

DRI A M X b, EEELGBEECE T AR L
7eh 5 BT EAREIRLT LIRS D Do HURRER
MEEELPC BB DD, RTF VP BH DD, £
DB E LD D EPD D DX SHOMETH %o
M EDRBY B E L DB LESDL %0 B
ERMBETRE 7o v FEFIRFENREL B L2
AE2XRCEBERFBLEL WY, E50X5, U
TWBHELDDo ThODFRFELD HWEIRT DD
LGP ER Y RN GE, ToOWHEELFEIC
BT E, BNODIERET - 203 Bbhb T
BB LERT—DODFTH B LBbLNS,

gL RILICEH(TR Wax D 0 7 FHOEAER

BHIFOCHTERE D 5\ % Wax D #EECE %
BAET 5L, MEEEI ERTHLLRXHabhT
WHHEETH Do bbbl EMEREHEE LT~V
ARRIEL, Jerne 07 F 7 H X b HifAEAME
IR, Wax D 72 v Mt fibEEfao s
W50 HRELT, 1 20kl b DR
(FUEPEEER D B VI EOBECET2) M D5
ZEHETTRRE LW, o) Wax D 13735 7
DEER XL OFHERYHEASE (K3),

Fig. 3. Frequency Distribution of Plaque Size

(Secondary resp. 4th day)

%
Direct plaque
2T o—o AD6—>sRBC—sRBC
sRBC—sRBC
10 ;
. A
g o< .
E] 0.125 0.25 (mm)
& :
301 .,// “‘. Indirect plaque
20
10}
oL \‘o\__

1 1
0.125 0.25 (mm)

Diameter of plaque
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DT Va2V VX BHBEERMBO ST 2 D
BEROMAEWIESL, 7Y VIRERD R
h, giET, BEENRSHDT, THEEONETRLE L
TTRTNDB T EDDDIce 2D ERDWTEME
s 2 &k TREEREIEE (ARBEFEER) | b
RCWbo UTFZOHETT Do v+ OIERERLH
NRIcFERCOWTHRR B,

Wax D DKFHER % FMEREEE T <Y AREST
&, 77 7DFEROMAKNRELNICD, Wax D o
ZEBHLHUDEH LT, ToBAHNS O Bl (1
~70 ) FEMEAEHLTL, 77 7EOHK N &
bhio(H4)o 2Dz ik Wax D o 7iEMw K+ 5%
BALVEGRPICELBD 2 25T & TAMNHE LT
X#H%17cWL2HEBK Wax D # B8t 3+2%, 757

Fig. 4. Effect of Wax D Injected before or after

Antigen Injection on Plaque Size

g 3

10w 3 . 3 .,
dw i 8 ‘
v 3 3 4
4d 3 3 ’
¥ Adjuvant (Wax D) 3d ') .
& Antigen (SRBC) gy :
ld.} .
iy 4
—1d
TR T
d —2d § -
s s
°

The large solid circle represents the enlargement of plaque

size, the small solid circle represents the normal plaque.

Fig. 5.
Plaque

Primary size

i

Secondary w

{} : Antigen
‘ : Adjuvant

X—= Y — Z

.

X — Y — 7
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DFHRIIZALEANE L e b, FIRLTEHIHBK
T2 VI REHTHE, b HROBRIIALNIL
ot (K4)o 20T T 7 DUEIBERRE LT & 4
4~6 HERTOTWB, 2D Z &%, FHE N KEL
ieb 0z, Wax D 2Pk MIgCEREEZ 5D
L XBoTikiEl, FURLFELHED D WILERCTH
Hie Wax D HHI X o CTAEGRE B hic ke
XBDThHDZEERLT W5,

DX 5l EARCEIES, TEEEYRITIEL
ELT, (1) Wax D 2R LIFE DL EETEDEE
N & E BAREN:, (2) Wax D o 7iEMERZ L
THWRMERTFBTE BN, (8) Wax D X b #filg
AR E T B AHEMELE 2 bhie TOH (3)
DFEFEHERRE VW ER, MTFO X5 ECMlagAE
BT X VLRI NI

2T, S MR AR TV B B HEET
B, fFE - Sercarz » X-Y-Z =S4 ERT S
(X-Y-Z =55 Sercarz 73\ DT\ % BERTIEL W
HESIFIEE L Vo £ TR AT 1 T
WBLIE, TTa NV IREIDTST 2 DOFEENK
ERBERL, FRIVKRERTT 7 2ELMIE(Z)
MNeZ BNH UL BT D EEL bR b EiED
X5 RHABEED IR E D TR Wax D 284t L
CHEEL I D, Wax D e X 3 Z—Z' oisfutie
LItWERBTESLTHA Yo

W SREEMRE(Y) R+ % Wax D OzhR 4R~
b7, MEHRLFE L LI TSV IEEAWS
BEE, TRABRLTEL LI T7 Vv I ERAVS
BE, 7T IENE IR BIETENT HRILR 5, 6
KRERTWS X5k, MEAKLFEDLE Wax D
FHONME ZRLUFERFEEMLFEOARATT Z
2K E L Igotkedt, WELT S EHRER CT 2
W, TRUTEDLET o AV aFSTE 7T 7R
DHERITZB RN E Db Dlee DED 7 D0 Y
FEETERE L RBHMRIIE LT oAb T
7R AR R LTw B, E LT E 2RO
B X 0TI B & R4 T 5 IEF O @iy, 7
EHEE DI ZIT O W EREIhA X 57
JEBRTH D, Lich DT &k, #ELYT
FRT VoA VI EFERTAIEIRED, FHEk
To (7MY R L) REME Y 3%
HElLezd, 7PV XD YSY o
PurfThhis W EERBELTH% (K5),

2 ¥ b i B EEMEO v_AT
13, 7YV MK ) BRI Y
BEEAEME 2 ~ORIfThhic 2 &R L
TWwbEBbhbdo ETiE Y ik Wax D
X0 FET D RRR AR M X 2 b ERiR

Mouse

e

Wax D

\ 1w D,.voo

W BB BIE

Fig. 6. Effect of Wax D on Secondary Response
Primary Stimulation Secondary stimulation Plaque size
{ b o
40 { O
{ L1} o
L1 0 O
§ § J o
{} : Antigen ‘. : Adjuvant (WaxD)

BLELDONR—FHRACEbhS (HM5).

WL TCT7 PV MRXD, DX 5 IRk
Al X' BT 200 E 5 0 EFND D, EZH X
{AThh s B AERET O,

ViRIBEH~ v A (recipient) WIEFMMIN%L Mk &
LWL, $rH#% recipient oG OWT, 7
Z 2RI &, EEOREZOFS7 73 L (K
7)o ETANRBL U Wax D % donor =7 AT
EH L, 1L BEZCh2OLE D B hcBiilaz X < %o
T, FEMERE & i VIRIRGE recipient IK#iET 5 &,
recipient OEMIII K& 7T 7 &Eole (M7)o %
7o Wax D %8S - donor o ffiirhiciy, 75 7
BEWAIEERFIZRONLLID ZhbDZ E
1% Wax D Xk b donor AT, %k AL
X' PBEHB L C0 S LR RET %, 0ED T
DFERIL, Wax D 50 UDEHTIZ LI EDT
FlgEahs, 7HEERZREET 3E6R0%E, i
D 3ODTREMD 3HFH, 0¥ hHifavATOELT
BB ERBMITBE LT 5,

donor = AW Wax D LEMBERE DS U & 5
LTERE, 1 BB zofilasg s b L, ¥FmEk e ¥
TR VIEBAT recipient WEd5 &, ZOHELS
% recipient OMIINIRE LT T 2 & {FOk. ZDC
L% donor DOMEEFE Y/ AHELTWB & 5 ki
DORERBEEHER LD E VWL Bo

Fig. 7. Adoptive Cell Transfer (Spleen cells)
X-ray
Spleen Plaque size
%o Spleen

—»D—— Plaque assay O

SREC }—b —~) —= Plague assay O

SRBC: Sheep red blood cell
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Fig. 8. Adoptive Cell Transfer (Thymus and marrow cells) KECFDIE5 X' D121 o¥RyHT X
Wax D 5 I SER & T
N Bone marrow e Plague  RMIIBAKBC, recipient ICHLE S b
% + cells size % donor OO KEAR LT, X D
_~ Thymus cells (= ~— Plaque O 2 1~2 2 ORiER{IRaAS recipient oI E)

+ assay

SRBC

Bone marrow
cells

—

é

Wax D

—_—

LR

_— Thymus cells — Plaque

assay
T
SRBC
Fig. 9. Transfer of a Limiting Dilution of Spleen Cells
oo Limiting dilution
Spleen © $:°°.° °
/8 ':: ] %o o
Precursor cell
(X cell)
X-ray
— &} =™ @O ——=  Each segment assayed
\ or plaque
o —_—

EMmERCRT 5~ v A o HifkEdir ik (T
cell) L EEIKFMIL (B cell) ofFEMAIC X 2 Z &o3
FITE2E D LT %3080,

T VLA LDEHI R~ AND T
cell #EOHL, ZHREE~VAD B cell #BET
recipient B A LT % &, recipient HHAINED 7
5 7 DFHRIEFRTH DD, 7PV IiEHbhl
DS Ui donor =7 AHRD B cell &, FH<VA
kD T cell #EEEBEARER ST INTELZ L
Nl (K8)o

BRI T & 2 3V FS T cell 1§ & 5 RS
AT B cell 1Inf§)< &\ 5 #E 2RI h T3,
W7 2o XY MROWTIE, O TIEEREYRIRT S
Z5{kix B cell @i@oT\ 3, 0¥ H X' 1% Bcell FRic
HELTWS LWL X5, L, REDbhbhDE
B X % L Fd b Teell BLTCRESTWS XS
TH B,

PDExEEdne, fREHLFETE, X-Y-Z 12
X DRI NBHEFOREESHRNHEEERE I h 525,
T o XV INEETSE, ThUNCKRER ST 7%
g% X'-Y'-Z' cell line pBHfEFIREE hoHE w5 T
Tt %0

L, EEL, METSXCBAMMRED K
RS LI (K9)o TOMENI0IREIND
X 5 recipient OFRfEFICIL 1 = ORIFKAINZ
B BIEEE Uic a2 v = —RIEFH LT
FETH EDNbDION TLTHDH 12D =
re—RETH7T 7EITOR & 3 L HIR
(F5 2 DTFEINE2ED LTWAED, F AR
D LTWBD) BEFHEPTwd WS T,
2w = - EbEFDOFDSF 7OREI L
PERIZEI D L) & Vb olce ThbdD
B3, Cunningham?), Nossal 5%, Bosma
SR B THELBHEE, TOar=
— 7 e—VTHDTEERITRB LTS,
oF D X-Y-Z B\ X/-Y'-Z' cell lines
7w~ viERLoTWB T Lol
EE<w At Wax D #EHI NV A0
b, ZDX5lg7we—vEESERIHLTAD
L, M1l wR¥hsXs5k, Wax D ffHic
IoT, kEWNSTF I REH 2w~ VOHEO
FEREDLRTWS & & Nidsdle L
L, ALK 11 OoF—x2xbhbnb X5k, ©E
AR b, oot 1 2T B, K&ERSF 7
BlED 7 e — VBl Lt 2T EIE, TPa RV E
X ) ERET S L EbhS X BEFHO Y vk
ORI FEET 2, 7V vV FAFETRE AE 1
ORI XIS, X 0 HEET 5 X 5 IeniEkH

Fig. 10. Clonal Nature of Plaque Formation

1) Localization
2) Homogeneous in size
3) Homogeneous in appearance
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Fig. 11. Distribution of Mean Plaque
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Table 6. Adjuvant Activity of Cell-walls
of Various Bacteria

Active Inactive

BCG L. plant*

Strept. (A) S. aureus*®

M. lysod. B. mega.

Strept. CHT St. lav.

S. mut. AHT G. Cand.

S. mut. HHT N. ast.

S. mut. BHT Odontmy.

C. dyph.

300 pg cell walls used
Activity measured by plaque size method

* Active when whole cells were used.
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