EFETUIR G RS O BT | B+ 2 e

—ERBEE RGO Adjuvant BIZHEROME *—

SRRFRELBTETA G S 8 (AT - FRAIBEED

oz

i

4 BA414E 4 B11R)

#

EBRBZERE (DHS) SR O ATHFBHS
BAFE DDOND XM TPk, COREDOEAHT 3
RERNER, TORERFED 50 IZHBRE
RS (IHS) & OREtks S feE 7 vy ¥
~ A TEERUIGREE - THAKE
T3,

BERAL DD T 0 I BT DHS &
IHS B9 3mRAD HmREMC BHLTHS
M, FHL Freund’s complete adjuvant %
wHLTY vy )y VD KsEHE 5o
o BT TV ] i@ diphtheria toxoid
FREUTCEMEIGER st h, &b
TEREIC antitoxin BBE I N7z &S Hum-
phrey and Turk® OHEICHEL, 2OLD
IS5 T T AR HUR D BEEEIC 5697 L C DHS 0

il

REABL LNBELBDLIC OO TREENZ 7.
Zoc it DHS & 1HS oRBBFEL L UH
HHAEET 2 P T BEELSEREFLTY
BLEZOLNEDOLTH B,

ZOHR TV ] 20 Th2E8HE (F10
HUED W9 % DHS B DEANE 2 D6
Ficxd 2% DHS REo BBic AT &
37, FHRE1OHFUCKT S DHS &,
LD UroBRABIC MATHVORI- 20
JiR~® DHS ORBEAHHT L E H7EL,
DHS ZEHR O3 ahh ik omsic k- T
ETL [V BREREDAD “b 2 KHED Rig”
—BZ56{ Wax D 8k o THEINSE —IT
FEILHDEBZONIWEINZ Sht. MTiR
ZORBEOWMETH 5.

EBRMHESXUERFSZ

I EBRuE
1) B —E@fiM—E&H T CRE LK 400
gm HiEDENLEy PEROL.
2) RERHIE .

a) Cole OMFEES K L OEMBEEEAL
THEBLUEM=7 FYyT7r7 1> (HEA)
b) UHFMEE 2FICHFRL, ChICEEREE
2B 1AM KB X5Hoh L 3.4M IKH
BUTHIMEBREAEMA, A ohihBEK
KB LUBRICIRER S 2BE2EE 2 LOF#

L7z r-globulin (RGG)
c) V7Y r&EH (PF)

Vv ) YRR SRR SOOH I - T
L7,
3) RERISAHE
OT, HEA, RGG, PF BXU MRS D KELT
#8541 7 0-aminophenol azo-HEA (OM-HEA)
£ 5T o-aminophenol- PF(OM-PF)
I ERF
1) BIALE B L ORE
RO ic#E S Freund’s type adjuvant 3%ic k 3
BIMLECH 1 OBEI L DHS B & 5o
7 HHOEHTE 1 DHUFRICHE 2 OHIFHER U T
BRIBUSETTE S (BfF). Z0% #2 OHE

* AWXOERRE 1 HHAMRELPHRMFRTREL.
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Itx9 % DHS BRHDOIKELZEEE T S, Freund's
adjuvant JEIC X 5 BB RRICRBHLHED
WHRIICITR o 72

VI'F Freund’s complete adjuvant i X7¥
Freund’s incomplete adjuvant *ZHh T Hh
FCA B&U FIA, $i% FCA 53 FIA
T water-in-oil emulsion & L7 3D ZHF in
FCA H AW HE in FIA, T2 20HE(A
HLUB) $RBUb0O% A+B LEH L.

2) RBERISOHRL JUCHERE

(i) BISERERE
=, FEELEDPTREDONLNLISUE
FEOR
+—, FEORLLVLEOD
(i) EREEHRS
TG 72 DIV R R 12 M FE AR
=. BE&IEZE 10mm 2Lk
<. BE&I3E 20mm Bk
1272 U AEIZ RIS H i O DS B A 75 B9
BRRFRARTRIGREED OREICH » TR

BEFSEADICEL TR o, L LHSRICR #WLk.
DL IHEREA R
£ B K &

I. FCA 858 82 Yy ~nv7 Y vEE
O FBE R

FCA #E##A%B-T OT, PF BXU
OM-PF ZHiHE UTRBRE.ETE 7. &
DBEFOREZR LICRKR LI, CDEML LD
X5 FCAEE%4B8HEIIEHAT LR
3SEHREICH S5 DHS s&E L TH0, 7H
H, 148 BB X 0218 B & #Rk oM o Bk b
#FHhonb., —FIHSIEFI4BBBLU 7THE
KR BETHo2hs, 4REBLU218H
KR EHHLTERBEBORD SN, 20hTiE
OTW X280 ELALLTHYD, OM-PF
KE3DRELGHL PFILIZbDIEZOH
Mcho .

I Y~ny )y EERIGOME DHS R
RiZTHE

3% 2a iz FCA #:5% 18EKC —C OH
KRTTIC Y~ )y BZHEE 2T WHWE—
HEA BB ko HEAH OT AFHEHEAIC
EHLUEEIC 2T HEA K69 3
DHS OREFZLBLEHE L RESRINTH
3. chitks s FCA BE5&cs L HEA
+OT %S LE£o#IC OT KXk 5 DHS #*
LxoiE¥Thd, HEA OBHEEHLTSH,
Z D% HEA Oitxd % DHS OFBHEI T
NHEXDHTRFPTHEBTIEE A ZENEAD
5hd, OT X% DHS ofFES OT & |
BKE—RHKES 2 57 HEA RT3

DHS RBEBICHENTHE LB LNEK
BRIz ohithof. LHLTFCABLER
HEA E3#%0 HEA %33 DHS ORE
HMBRCHBATHIEVAELITH S,

F-RALFE 22 FCA #5% 188K 1#
i HEA %, #ifHicid HEA4+-OT £k
KEBSC st L, WHEO HEA k9 5 DHS
BLU THS BEORBEEHEL KPR SE
T3, HEA in FCA #5858 & FCA #
Bl kIR i HEA 208 ULARED
[ HEA i3 % DHS OBBIIZEAL
ZDEHOLNBNCERTTAOD OIERHL
TNBRETATHBH, CTTHLHLMIKED
HESHERINSG L ELI, ILIKHBEHITE
HEA Ohbbic HEA+OT A23H LTh
HEA ic3 % DHS ORBRICR DL BRI B
ETABRNEDIERENZ Shi.

% 2bid FCA #5#% 3HABIK—C O BHIC
By ~nv7 ) y@ZHiZ 1:8BELD D HE L
1o T 35— HEA B, HEA4+OT 50
I3 HEA & OT %A RMHC B 2 i HFPRMICE
5L, 20% HEA T2 FERIEORE
RAAZHBEBEELREE—BLEL D TH
3.20%» 5 FCA THIMLE L7z 38 & FCA
AIRE AT b o 1 BOMICZ b Thi
5 DHS AWK END- T, BETIRIEZEA
FERDOLNBNORKRL, RI3HETIIEHDT
BRBEERIVIBHONDILDITHAS. T713bb
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FCA #iiE s HEA F8t20 HEA WHY
% DHS BRIEMHBICHE L TNAHTENTITH
SHMNZAE. U LE 3HRICBNTIEEE
»tel, FCA #5< [V] BEEELL- T
2EOBET (V] KIEEUr» #9352 &
12, HEA PSRRI ZDRFRICEZ 5N 5B,
HENRHNOE T AREZ LNBE NI REDD
72<, HEA &89 % DHS ORBICREET
HETEERLTNE.

W v=rz ) vPAOHEICNT 5 DHS ©

#iFE DHS HE~OHE

(Y IRZE®ICE T HEA B¥E HEA
+O0OT L DRNEHZO HEA i3 % DHS
RIBRE BT MR U o LERkE T, WEDOH
TEDRNC EBUTFEIND, T0TRIY]
RisPiso DHS oftifE DHS HE~OEH
BESITHHIP., CDBFOKYH HEA in
FIA %5 d RGG in FIA A7 LEH,
HEA %00 RGG it X% DHS oB#ET
HBLEMEID ENT DA% 7 BB,
HEA in FIA 258 RGG BH 500
I3 RGG+HEA, RGG in FIA #5¥%icid
HEA B¥hd 303 HEA+RGG % HIEKN
s L. £0%4,5,7, 108X U4EH
I HEA in FIA #56#7Tid RGG, RGG
in FIA 58473 HEA X9 % DHS ©
HERBEHEEL .

FBRZTOBEERLILDDTHEH, C
NicksE HEA It DHS BZM42HET5H)
e BT RGG-+HEA %% - T DHS %
UeoiBad872bDd, RGG B DHS %
LeolBERUDo2bDd, DINHZOR
RGG i3 % DHS OREHHRIIAD SN
o t. BRI RGG BEFHEMHICBOTE
nFhn HEA Bz XU HEA+RGG %
HankmETE bic HEA itxd$ % DHS
DREBMAZTD oNLho Iz,

—7% FIA ©h»H0iC FCA 2RV BED
BEEEIbIFELE. 0 ESS RGG in
FCA #54#Tid HEA Bk X HEA
+RGG BB <T HEA k94 % DHS
OFBIC, HEA in FCA #58#% 7Tk RGG

BB L RGG + HEA BB OMT RGG
3% DHS OREIC Ei Bv ohiihe
7.

U LIS CCTHEBTN&ETEITIESD
KRINTVWR XD HIMESL LToF 1085
F% FCA KRULTRELL BRI E2D
RECHREFECHL»DLIEL, Wﬁﬁﬁ%%
2 O HEI LT DHS O REEHH Hd
nam,FCA@mbbm}HA%%mééﬁ
Sa WRINTNAEIIC CD &> HEkhE
HoNNT ETHB.

IV. FCA #i{tE o DHS HEE®RME DM

#4143 PF in FIA 5% 7HBHIC 1HK
12 HEA iy, /o 183 HEA4-OT %
BWERICEHL, £0%4,5,7, 10BXU
14H B HEA %9 % DHS H#REORESR
BEUIREO BMEL RLILOTHS. PF
inFIA 5% 7 ABEY S OT iKxtd
% DHS oFBEiA LN 5. ORI HEA
Wik 50iE HEA -+ OT AEFHBEWICHER
TAHEBYFTRASHIC DHS O U = - BAER
» o, WMHETRADOLNEL. ULALZOH
» HEA ic#4% DHS ORBERIWEHT ZE

ML, mfﬂm%mf%J&AEDstﬁ
lﬂi‘l\(l"l.l’ s b bﬂf.&fﬁo 7‘:_ & 0) £ i FCA
THME L% HEA 5303 HEAH4OT

ZEWE IS U ABERICBNTRETH S
PIZIZEEED HEA K43 DHS i
BMMBBONICEEFH L THBERICEET
bHEBDLNSE. TibhHME DHS OREIIC
HEIZORTY JEFWOELTIILLT, M
EEOnHC k- THkEN BT Y JBEZHI
Ao “bBEBEERE THELEERLTY
5.

Anderson™® OF Tl F BHERE HaRyv
BXDERL) wax D TEHHEHBREBELZN
I HEA %2743 % &, FCA THiALE L HEA
2RE L By 5 & M HEA WL
DHS 2HE Y 5 &0 5 EA Ol e
B0 DHS EMHROAUEERTSOT “dH
DU AE” &3 wax D KL BREIREET
bAHIEMWERMEING.
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Z

$1E% Freund’s type adjuvant & & &I
BET 20, HIVIIHBTHERRENCES
TBHCLICLoT, MBHAEDOHERRDED
ONBLEBIVCNKETUTERBE/R
WORETECERAMDECATHE. HBE
Humphrey and Turk®i3 vy ~nv sy (v D
BREUHYOEL T Y IRIGZTEIKEL,
PPD i diphtheria toxoid %iE U T 4§39
5 & EHY T BEHEN antitoxin OEEM 23k
INBHEHMEL. EFRERBEERISEAD
BRHEHEICORREFE LS L CHEBRIC O
TOWFEDO—E%E LT, L& Humphrey and
Turk® KB UL FETHRES #5352 &I
L0, MPGUEDBEEIC T U TEREREK
ICORENTED SN LELIDNTRE A2
Zi.

T3 FCA 2B EHIICEEZTHHB0IZ
Q1B Bic— iR wdn sy 1EBikX 3
DHS B#T&d5— () HEA 30k RGG
ZRA&EUKIY %, (2 RS EFIEO A
WHEC HEA % 5002 RGG %, (3) HEA
b20i3 RGG oA EENEN EWRAIC &
L, BHHIIC HEA 50 E RGG IKtdd
% DHS ORFEZRBEME L. OB
EVIERABLT, $B30REACEEIHE
DHETFH LTIV ITNGBIE4 BRI ALY
BED DHS ORBEE %L, FOREICOREL
B L2ZRBBHONE oK. TOTER
(Y @ZEosmicknt, hoRiEicHsT 5
DHS 2#EHT 5D B AT LTV IREL
T o AR OTEET LB, Tk
DURB G BMRICT Y JBUS% U e o B & 304
EHESBOCEERTEDOTH- T, HicEy
BTV I RZEo R hiEXnE Z22 60
%. Diens 5 & 31 i Hanks' D4 4

&, WINbEEREDOEET CIFEDEAT
CHES#ERES XN S E NI L DHS 3531
LTED, 0B Y RERZIEENTB L.
—FAa0Om &%/ FCA % Mg A X
DT Y IBFH LB 2B THOHEDRSEA

S

ko THRHET 2 DHS OBBEREEREDE
TR ELEEIDR. THDERELZBNE S
WIRBBCESHTELEEZNTNEED Z0ER
Eo DHS ORERLLNE D, FiKCERSL
7.DTREL ZORABZEDONLE oL
3. TOESW BREM,SAHDBE MO HER X
3 5DHS RROEEALTT ORI Y IFEAK
44 % DHS BRFHTIRIEL T, BS L
BEIC L THHRINDE “BIEERIRE” T
brHHLEEEN S,

COHEDS >—20DEHE PF in FIA ##
BB OO TOEREEI S Z oM. T8
B PF in FIA 5 1:8%—C OB ]
ZHick? DHS Bk tH2—PF+HEA &
30 PF+RGG TEERIGEZ{TE- TS,
Z0D% HEA %103 RGG itk 3 DHS o
RERBOHOLNE o 12,

oy BRSPS O DHS BZME2H 4
AP ONTHMEIETR -, THbDB
HEA in FIA %13 RGG in FIA ##51
BHEZNZNICRGG 50IF HEA %, ¥
REEIC HEA +-RGG #HHENICESHL,
ZDHABNICHIE TR RGG %# T2 HEA
iZxtd % DHS #EOFMAKRE L. LdL
BHRLVITNIKBENTSH DHS ORBERZED C
NBAREL o 2.

Sterzl™ ¥ HSA in lipoid adjuvant
5T HSA BEM L7 - T 5Tk HSA +
HEA Z#PRNICHES LT anti HEA O
ZRDTEY, ZORKNEL T, HSA B4
Bzt LT HSA i3 endotoxin-like IC1E
BT20THEAIELLTNE. COEHEAK
9% DHS OFREMNLELNL 5 E D hidioik
TNTHIRL, »

Humphrey and Turk® & %70 %324
BickoT, mMobhdikoELRIVUEE PPD
RS LTHREANICELI), BMTEZhic
Lo THEULEREN, FETRELETHBC
EEEYD, TOFEREE LT, [V IKIGHAicsE
%o T AR PicikELIEE T MR
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BHEEL, 220V SN CRBEBENR &
Edo THRERNGREHRT I L AEBET
NERLLLTOEY, ZIHIC competent cell
DOEEEMOABEEEREL TS, TOEW
HWNOBELRTOB FCARLBEETHA
3. L LES b/ DHS KL TiZ4<l s
T,

X THEHI X &1 DHS OFRFICHEILSEAE
BHPEEEICL s Thicba3N D “bBKEE
TRIE” THAH D L7z, Raffel et al® i
FB2EZNIIHEEED wax D S EIEHEL
T3 &S, A0 ORI FCA #5844
LHFERERSTEMNEREEFLC T 5HE
ThHT LS DHSHBEIEETHLT EER
LTBD, FXOBRBELELCOAEEALTY
3 A, coBasbRE~OlY JoEho

#

MILE, BE (A) in FIA LB, FCA
BHHA0RHE (A) in FCA MBESHHICHRE
(B) #5712 L HI2BITERTH2BTR
BENNS AL M HE (B) T4 5 DHS
DRBEHEADBEDOND. B IBILBOTHIE
(B) 28k, OT+HHIR(B)H W idHE(A)
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Table 1. Development of DHS and IHS following the
administration of FCA

3]
[+3]

- . DHS With HS with
Sensitization | Days after | Animal

) S No. OT PF OMPF| OT PF OM-PF

i - — - — — —

2 + + + - - -

3 + + + - - -

4 4 +  # o+ - - -

5 H + + - - -

6 H + + - - -

7 H + + - - -

8 H H + - — -

" 9 H O oH H - - -

4 10 HOH H - - -

B 7 1 HOH  H - - -

S8 12 H OOH o® | - = =

“ % I I

= +H H - - -

3 15 H O H - = =

bl 16 H H H —_— — -—

14 17 HOH  H -~ = -

19 Hoo# ~ = =

20 H oH  H - = =

21 W O# H =

22 WO o T &

”1 23 HWOW H + = =

24 WoO# o + ~ =

25 HoO# o + = =

WO H -
oW H

N
-3
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Table 2a. Development of DHS and IHS to HEA in guinea pigs
pretreated with FCA after intradermal injections of
HEA with or without addition of OT

skin test
Pretreatment Sensitization
S Days | Animal HEA OM-HEA
P) 7 days after | after
P S No. DHS IHS DHS IHS
1 -— — —_— —
4 2 — - - -
g 3 - - - -
&
< ¢ = - = -
m g 7 5 = - - -
o 6 - — — —
o
& 7 -+ - =
14 8 — H - -
9 H - =
1 +H — H —
K] 4 2 H - H -
& 3 H - +H -
<
2 % 4 H - H -
& : 7 5 # - +H -
é g 6 H — H -
=
° 7 H H +H -
E 14 8 o "+
9 H H H -
1 + - = -
4 2 = - = —
K= 3 + — + —
5
< » 4 + — + -
m g 7 5 + - + —
e 6 + - + -
Q
E 7 -+ - -
14 8 - + - -
9 - + - -~
1 + - = -
4 2 - - - -
5 3 + - + -
g @ 4 + - + —
+ % 7 5 + — + -
é ; 6 + - + —
R 7 - + - -
14 8 - + — -+
9 - + — -
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FCA
into hind foot pads

1 H - Ho -
4 2 # - H -

v
5 3 # - Ho -
45 4 +H - H -
m g 7 5 # - Ho -
m = 6 # - +H -
2 7| o# oW | oH =
14 8 W o=
9 #o H =
1 H - H o -
4 2 Ho - H o -

123
F.@ 3 H - H -
o = O T I
Ty 7 5 # - # -
é‘i 6 W - " -
£ 7 #oo H =
14 8 H +H H =
9 HoH H o=

Table 2b. Development of DHS and IHS to HEA in guinea pigs
pretreated with FCA after intradermal injection of
HEA with or without adding oT

Skin test
Sensitization
Pretreatment No. of animals showed
21 days after No. of Days |positive skin reaction to|
P) after :
into back skin | animals S
DHS IHS
4 4 2 (2) 0
HEA 4 7 1 (3) 0
2 14 0 2
323
B
2, 4 4 1 () 0
- HEA 12 7 6 (5) 0
< & OT 4 10 1 (2 1
© 2 14 0 2
w2
= 6 4 3 (3 0
‘2 4 5 2 (2) 0
- HEA + OT 10 7 5 (5) 0
4 10 2 2
6 14 0 5
2 4 0 0
2 5 0 (1 0
HEA + OT 4 7 0 (2) 0
2 10 0 2
2 14 0 2

note ; Numersls in ( ) are No, of animals showed ~~-~ reaction
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Table 3a.

Development of DHS and IHS to the second antigen in guinea

pigs pretreated with the first antigen in FIA after intradermal

injection of the second antigen added to the first.

L Skin test
Pretreatment SenSI(téiatlon No. of animals showed
into(Pilind 7 days after No. of Days positive skin reaction to
foot pads ) P ) mal afger HEA RGG
into back skin | animals
DHS IHS DHS IHS
4 0 (2) 0
5 0 (3) 0
HEA 7 0 (3) 0
10 0 (2) 2
14 0 5
FIA
4 o (1) [1]
5 0 (2 0
HEA + OT 7 0 (4 0 .
10 0 (1) 4
14 [1] 5
4 0 0
5 o (3) 0
HEA 7 0@ 0 :
5/day 10 0 @ 3
14 0 5
RGG in FIA
4 0 0
5 0 (2) 0
HEA + RGG 7 0 (3) 1] .
10 0 (1) 4
14 0 5
4 0 0
5 0 (2 0
RGG 7 o (3) 0
10 0 (2 3
14 0 5
HEA in FIA
4 0 0
5 0o (1) 0
RGG + HEA 7 0 (4) 0
10 0 (2) 2
14 0 5
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Table 3b.

Development of DHS and IHS to the second antigen in guinea

pigs pretreated with the first antigen in FCA after intradermal injection

of the second antigen with or without adding the first antigen

L Skin test
Pretreatment Sen51€1sz)atlon No. of animals showed
into(Pilind 7 days after | No. of | Days positive skin reaction to
foot pads P . after HEA RGG
P into back skin | 2nimals S
DHS IHS DHS IHS
4 1 () 0
5 2 (3) 0
HEA 7 2 (3) 0
10 2 (3 2
14 0 5
FCA
4 1 (3) 0
5 3 (2) 0
HEA + OT 7 2 (3) 0
10 2 (3) 3
14 0 5
4 2 (2) 0
HEA 5 | 2 (3) 0 .
5/day 7 2 (3) 0
14 0 5
RGG in FCA
4 1 (1) 0
HEA + RGG 5120 0 .
7 3 (1 0
14 0 5
4 o (2) 0
RGG 5 1 (2) 0
7 2 (3) 0
14 0 5
HEA in FCA
4 1 (1) 0
RGG + HEA 5 2 (1) 0
7 2 (2) 0
14 0 5




AR BRSO RFREFICEET 2815

37

Tale 4. Development of DHS and IHS to HEA in tuberculin-

sensitive guinea pigs after intradermal injections

of HEA with or without adding OT

Skin test
Sensitizetion
Pretreatment S No. of animals showed
7 days after No. of Days |positive skin reaction to
(P) P after HEA
into back skin| animals
DHS IHS
4 0 (1) 0
5 0 (2) 0
b HEA 7 0 (2 0
< = 10 0 ) 4
-
=2 14 0 5
= 5/day
= B 4 0 0
ol 5 0 (2 0
b= HEA + OT 7 0 (3) 0
10 0 (1) 3
14 0 5




