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AEEEERICN T 2 REERRIIOBEIC OB T, ZOMFALETRSTHD, HIECIE
TR A SO, EHF, 72 2A, THEKEED ovalbumin (OVA) *EER &£ LT &EEART
ORIBBEYFRIRT = BIMBEFZEHAL (plaque forming cell, PFC) ORI L - TiT o7z, 29, %)
KREEFHET 27200 OVA B 5ORMIIRE 217572, CS57BL/10 =% A1z OVA * A (2000ug)
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ERETLEHRECTH > L3I, IOMEE 10 BRIBRERT, B 5 BRCRT 2 ERY
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LIH EFE T E b oS, MEIEAROREKRD 20, FROBEI T~ Y A ¢ I8 $i~ 7 X B #Hija
TR T L, BHEBE~ Y A WEBFBALLY, RMEEAERERE AR ASoMEEs
BRoNI. M7, FThy- 1M @iy 2 T EIEEE) TOUEL 2 BEROBARIC I, MEMEEDA
MAHWEL Tode, Bz, BMIEEH L] IE i~ v 29 7 v v+ —T SHHE)  TOET 5 &, i
FREMEAE U S REIEE L, Tho OEB,» S, OVA £AKEKORIRE5%IC%ET 5 PFCELD
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BHwsNTw3, Bl OBERERUGEE
ErRRZEhEZ L TRET I LiIck D, REEREL
FHE&h, BEES, SHEFLLTHSNTW3S,
FOBEE LT, MIEOHE, THEROAD, BED
men, THIER U B EIEEIC L2 L HEESNT
BB KR T, RN TENECE L BE
Bl (T HREKEFEEIE) 25FE L L TEY, BRIG
FROERFZVAEMEALT, REEE2FERTI 00
DRGSR, 7t ZIEFBERROEAR, BEAROD
R, REMFOERERMRL, » LTHEHLE
HEEREDRIIBFIC DV TR 2{To72. TV A0
RBIGE N, BIMBERMEOREC & DIRFL
7.
HERUFE
1. REREHY

REFFE7V-THFTLLZI~REH (F&E
25~30g) ® C57BL/10~% v X (LT B10 » B%) &
C57BL/6 v A (LLFB6 &) %ERL:.

2. URRURER®E

FURELTBIR7 V7 5 > (ovalbumin, Grade V,
Sigma Chemical Co., A FOVA &8, v Hv
< a7, (chon fraction II, Sigma, 2. F BGG
LB8), RUYYMET LT 2> (Armour pharma-
ceutical Co., AT BSA B8 ZHEFE L.

BUR B EBOREK CUTERKER) ICEEL,
EDEEDDVRAKBET NI =y o (FDEHEE, UL
T Alum &8%) 10mg/ml EEEEFMLS e =y
AP S U e, BERAEIR, SHOAFE -
7z,

3. BURBEmERDERY

1zFN3-(3-PAFATFTI27OENL) ALK
Y4 IRNARrZTS4F (BIFECDI &88) %2H
VBT

Golub & DHENC & o7z, FEFRMEK (sheep red
blood cell, LAT SRBC L #8) %V vEHEERLER
7k pH 7.2 (phosphate-buffered saline pH 7.2, LIF
PBS &#&) T 3 EI¥##%, SRBC % packed cell 1%,
PBS iR & € 2 PUREBH (OVA 50 mg/ml) 6 7,
PBS 2{Ef# s ¥ 7z ECDI % (100 mg/ml) 1A DE
FIREL, KELEDS 60 ARG ¥, 20D,
1% 7 vBRIRIME (fetal calf serum; FCS) % &t
PBS T 3 [E¥E# LAWK T 5 % 0 Hi BB {E MR E K
EUEBLL CHERL .

4. MEHRBTIREEE O fESY

U RABRE, B CHBERE L, 10%FCS &8
RPMI-1640 (H/KBEE) chciifg: H8EL, 4 oy

i

Awva (FLESO . Swiss Nybolt #:4) %5@L 7
t, &L (600gX104) L, LESEEICL-T3g
e L7z,

5. BFBAMIEEROFS & U Lo
#H

LML % cytotoxicity medium (Ced-
arlane Lab. Ltd.) 12T, 5 X103%/ml, 5 X10*/ml, 5 x
10%/ml, 5 X10°/m], 5 X 107/ml, 5 X 10%/ml, (ZEH% L
oINS, Wb Y A—EHiz, 0.2ml, B
BIRE DES L. X, # Thy-1 M (Cedarlane
Lab. Ltd), Hi=v R x M (HRKFE, BH, 45
EMEBEL VL), RUML] Mm% (TEXE, 5
Hf#+ & 0 5) % cytotoxicity medium 2 TH,
300 f&, 300 1%, 5000 FFIAHIL, LFNBLETS 0T,
cytotoxicity medium 2T, 5 X107/ml lcFAEL TH
Va7 BB = S RIBAIL, 4°C, 60 TR,
EREAYY A CTHE, By FHEkERML,
37°C, 60 S35 & B ¥EE, 2.5X107/ml 2/ L1,
WL YT A—LHT:0,0.4ml, BEIREL O HESL
7z.

6 . PFC #IE

HIEDOD & & {FFELL 72 1 X107/ml o il b i s

(LAF SPC & 8) & JiRBEMERIEEE D 0.1 ml
% 43°COERE (Eagle minimum essential med-
fum FICER 0.6%w/v) RCERIL, ¥ v—L (WE
60 mm) AANEA, BEfLL72. 5 %C0,F T 37°C60 4+
HER, i v R IgGIE#MA, 37°C60 FRIGs ¢
ThoERKIZTHEEL, 2%¥>F8%F Cat,
Mg*+ 80 0.01 M ~ v F+— VEEH (pH 7.2) T 1515
FRLUIELEY ERMALER FICEBL, 304
BICHEMBE LD, 28, VThORY, vV2A
5~10EEMEAL, FHEOEDOREICIE, Student’
s {-test &7z,

15 15

1. FUROERAEKATRS & GElhERC £ 58
TsesE & OO %

B10 Xi3 B6 = A2 OVA OEEE (2000 xg) %
RKEW 2 EEMNICATRS L, 205 Hig, 10 A,
HBWwik, 16 BkED, &4, HEMHFIEC L 280N
REE 2E{T-7, Tbb, OVA OBII—K#E %
20 pg, ZIREE % 200 ug, WFEND Alum £ & LI
14 HHRETITV, RS 5 B2 PFC JIE 2170,
A5 2 1Th 2 WNEE LB L 72, §iRE5, 5 A%,
10 H#, RUT15 Bk DBNGZEL 258, ThZ
, 34%, 79%, R U 49%® PFC EELEDMH M & 610
7z (K1 a, 1b). @MHE%RO PFC E£DOIF
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2. MEFREGROBYE

OVA #4BKEKRE LT, KEBE (0.2 4g), 7%
BE (20 ug), S (2000 4g) RHHESL, 20 10
Ak D BEEMAE LTV, BRES3HBREUS
H#O PFC 2HEL, HifS#1Tb% Wit L b
L7, HRSETIR, EEENREIHERRUSH
BOWVLTNO PFCELLMHMNAS N, Biz5AH
BTRATMESREICHAIL, BRBERESHTSY, $%
BEREIT64%, BEBERERT 7T%D PFC B4

oiflZrL(M2a, M2b, B2c), LDk
ova(2000 y6) OVA(ZO 16) OVA(ZOO ue)
S;[\LINE 5 pavs ALUH ALUH pre- courcr

10 DAYS

B 15 oars %ﬂ 14 paYs é%‘__ s DAYS

OVA(ZU ue) oVA(ZOU ys)
ALUH AL.U

CONTROL ﬂ 14 oavs a_s DAYS

Fig.la. Experimental schedule for investigating
the effect of interval between the pretreatment of
soluble ovalbumin (OVA) and the immunization
with OVA plus adjuvant on the induction of anti
OVA plaque forming cell (PFC). The PFC was
counted 5 days after the second immunizing
injection.
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Fig.1b. Effect of interval between the pretre-
atment and the immunization on the PFC-devel-
opment. PFC levels of each group (n=5~10)
having interval of 5, 10 and 15 days are shown as
bars respectively. Data represent the mean (%
SD) of each groups. Value of statistical signi-
ficance is: **p<0.01 (Student’s ¢-test).
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Fig. 2a. Experimental design for investigating
dose effect of soluble OVA used for pretreatment
on PFC-development following the immunization
with OVA plus adjuvant.
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Fig. 2b. Effect of the pretreatment dose of OVA
on PFC-development 3 days after the second

immunizing injection. **p<0.01.
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Fig. 2c. Effect of the pretreatment dose of OVA
on PFC-development 5 days after the second
immunizing injection. Value of statistical sign-
ificances are: *p<0.05, **p<0.01. The value of
P was expressed with the same symbols in the
following graphs.
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BLb, £RNEEKELT, OVA20ug, XIZ, 2000
pgBE 10 BBO~ Y A2 LT, MHHE~ Y R LIE
L.

3. MHIEF O

OVA #2RKEKE LT, 20 pg, i, 2000 ug 1%
S 10 EB0oNMHBE~Y A (LITEzh, DB
RS, SRELSMHEELESR) LY, Bk
EIMFEERRL 72, —77, Blo< v 212 OVA(20 ug)
% Alum R T—REE L, 70 12 B, FEERE
EFBEAL, 02 H%, OVA (200 ug) % Alum ¥
TREBEL, 5080 PFC #HEE L. ZOEE,

SBELSHEIRD> S OB WWEEAICLD,
61% DiMEl, —7F, BRERSINGIED S OEMEED
105, 105, L0MERAICXY, &4, 77%, 76%, 88%
OiiEinssnl: (B3a, B3b, M3 c). Kkig,
Effgo»rb Y Ic LERMEE <Y A~EH7z D, 0.5
ceBALRS, MEHHMRZIELALRD SN ho

ovA(ZCL 16) OVA(ZOO 6)

ALUM ALUH PFC- COU\T

% 12 oavs g%_z“%
SPC

SERUM

0‘”‘ [2000 uc]

SAL!NE
Fig.3a. Experimental design for investigating of
factor (s) leading to the suppression of PFC
activity in mice pretreated hy soluble OV A (20 or
2000 pg). Various doses of spleen cells from
suppressed mice were transferred to immunizing
recipient mice via tail vein.
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Spleen cell number transferxred

Fig.3b. PFC level of each group transferred
various doses of spleen cells (10%-10® cells) during
the course of immunization from the mice
pretreated with 20 #g of soluble OVA 10 days
priorily. *p<0.05.
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Fig. 3c. Results of the same experiment as shown
in Fig.3a. In this case, however, spleen cells
from mice pretreated with OVA 2000 xg were
used. **p<0.01.
(%)
i}
o 3eal
(]
=2z
5 T
—
Q.
v 2edl
w
=4
~
*
[
[,
S e

Transfer of
serum spleen cells serum

Control
3 spleen cells
Fig.3d. Effect of combination transfer of spleen
cells and serum from suppressed mice on PFC
activity. A half ml of serum was transferred
with or without 10 million spleen cells from the
mice pretreated with 20 g of OVA. *p<0.05.

o L

PFC /105 SPLEEN CELLS

Transfer of

serum spleen cells gerum

Control
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Fig. 3e. Results of the same experiment as shown
in Fig. 3d, except for pretreatment with 2000 ug
of OVA*p<0.05, **p<0.01.
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OVA OFERE, i3, BBEELEC L 2 HHE
v AL D, FATNRMIEEE L . TR
pifg L 1 Thy-1 &, Xi&, fiev R » M T
mEk, ERI LARORA YV a—niziE-T, EH
g~y A WEEEFHEAL, PFC #EE L1,
g il ST SRR AR &, PUMBEEAEO £
BAT B L 61%DMEIH A S 1, # Thy-1MiE, X

OVA(ZO U6) 0\{A(200 ue6)
ALUH ALUM PFC- COUNT

é%ﬂ 12 pavs . é% 2 DAYS , %5 DAYS

ANTD THY-L + C\ rANTl House-y + C

vk [20%8 ﬁg}
SALINE
Fig.4a. Experimental schedule for investigating

the factor (s) inducing the PFC suppression :
Spleen cells from mice stimulated by 20 ug or
2000 ug of soluble OVA were divided into three
parts; spleen cells (SPC) treated by anti thy-1,
SPC treated by anti mouse-z serum and non-
treated SPC. Then, 107 spleen cells of each
division were transferred into recipients, which
had been immunized with OV A plus adjuvant.

PFC /10% SPLEEN CELLS

Transfer of

anti thy=-l anci mouse-p) non-
treated treated treated
spc spc spc

Fig.4b. Effect of treatment of spleen cells with
anti thy-1 and anti mouse-x serum on PFC. The
cells were obtained from mice stimulated by 20 ug
of soluble OVA. Notice that the number of PFC
was slightly increased with anti thy-1 serum but
not with anti mouse-x serum as compared to that
of non-treated SPC. *p<0.05.
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OVA OHEBE, i, BBFERS I X 3NEE5Y
vV AL D EREEE AL, FL] M T
ik, ERILEABOAY Yo —iZfoT, BER
By A WEEZEFBALL., ZORBE, hElE
BREIMEIREE BB A = 7 2 R BB E R S04
HHREMARBATY RCBWT, 2RFNH, B 1] M
B TOEL 2 WIBMB A ~ 7 Rz T, 68%,
B 88% D PFC BEAE DM A SNz (K5a, F5
b, ®5¢c),

6. MEOHEEICOWT

BSA, XiE BGG V> b 2000 ug £ AKELE &
LTHI&EL, 20 10 B & D, i OVA-PFC 58
T3 EBEMBE LT, BKZE5 KO PFC %
HEL, fi&5 21Tb% R L LB L 2228, PFC
EECHBELERRY oL 7 (H6 a,[”6 D),

7. g~ v AN O v A Y v BRIGRIN
BOBE

OVA (20 ug) % Alum L b5 L, 20 10 H
BRI 2 AR L, ¥ Thy-1 I¥E, X, H<
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Control
anti thy-1 ant{ mouse={i non-
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Fig. 4c. Effect of treatment of spleen cells with
anti thy-1 and anti mouse-yx serum on PFC. The
cells were obtained from mice stimulated by
2000 xg of soluble OVA. Notice that the number
of PFC was markedly increased with anti thy-1
serum. **p<0.01.
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Fig. 5a. Experimental design was almost the same
as that in Fig.4a, except that the antiserum
employed was anti I-] antiserum for treatment of
spleen cells.

1834

PFC /105 SPLEE%§CELLS

Transfer of

anti I-J non-
treated spc treated spc

Control

Fig. 5b. Effect of treatment of spleen cells with
anti I-] serum on PFC. The cells were obtained
from mice stimulated by 20 xg of soluble OVA. *
p<0.05.
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| {
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Fig. 6a. Experimental schedule for testing an
antigenic specificity of the suppression. Two
thousands ug of soluble bovine gamma globulin
(BGG) and bovine serum albumin (BSA) were
administrated respectively, and the PFC response
against OVA was tested after the immunization
with OVA plus adjuvant.
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REELL. FOMR, ZOWHE L ELIEEMEG
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ERaNT. ¥b b, Burnet™id, D 2 o— B
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HEETZ270-C2FLTEY, BOREERD,

PFC /108 SPLEEN CELLS

{edl

A\

Transfer of
anti I-J non-
treated spc created spc
Fig. 5c. Effect of treatment of spleen cells with
anti -] serum on PFC. The cells were obtained
from mice stimulated by 2000 g of soluble
OVA. **p<001.

Control

B _

8GG BSA Control

Fig. 6b. Effect of treatment with BGG or BSA on

development of PFC in the OVA-immunized
mice. Negligible effects were seen.
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ANT! TRY 1 + C
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-

ovA(20 we)
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ALUH

ANT1-MOUSE lJ + C

Fig. 7a. Experimental design for investigating the
transfer effect of spleen cells from mice imm-
unized with OVA plus adjuvant. Prior to the
transfer, spleen cells were treated with anti thy-1,
anti mouse-x serum in the presence of comp-
lement.
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Fig. 7b. Effect of transfer of spleen cells treated
with anti thy-1 and anti mouse-x serum on PFC.
Negligible effects were seen.
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G ERLLT, 20 HEFEREL LTHEY &4
ETUBESOCBA v 7 A GBEER+HE T3
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2. X, Mitchisom"i&, ¥ CBA =7 A= ¥ &
TNT LU iR LUES LSS, P& (0.01mg,
E3E, 1~38EMEs) T, 8 Gmg H3E,
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B, REEFORUBBCET s Ez L LT
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BHAR) 2HEL L TES, By 2 2FALCHR
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B BEFEYAREL TV 20 b0 3H S Ly
T HilAOEE»E " a iz, Lal, HED
B (20 pg) BeE5~ v AEME 2 1] M%< T0E
LT, MFE0EREIEBECSSCHEL TENT
bof:., AEMEEHATRIC L 2EARED R ITEEIC
DLTHBERECE VTR, v 7Ly —THlaD
BEsiEc, BEES TR, PubhsT20lEENE
ZeNd, ThUNAOMFHBELHESLTw3 LR
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L, ZOBICHLOVA-PFC 2 FE T 5 B+ 80
LT, PFCEXCREREZ 2 VWEELD, Z0v
vy oy —THilE, HARSENTH3tELoN
. —A, BRRHEE, REWHIL b IcRELL=
v 2 OB I IEIE ST 5 1T, ERRED
FHICIRERHZ L TREERKSRERST 3.4
BEDH2 ZLPERENT:, EFEOFH Y Ty
VT HESLE DD, H2HVREBEEOHEFCILE
ROPIEBELMECTH 24, EAREO KRR &
HBELTL 2 7 v o —THlEOMED MEE %
BRTZ e, #7v o —THBEORLTIAS
DREIDOERIC L VL 2 IERERET 2 b0 £
5h3,

#* E

EHEATR (OVA) ERT 27 ADMEER
ZPFCHIEZ L VEERL, *0OMlaEysisiEo
AT 21T 72, ®BRIE, UTOWL ¢H 3.

1. IEMERNE 2 ERKEEE L CEBERS
T3L, EARER, #5588 TR R, 15
BBTLRHLTH Y, 10 A%, Bb¥E» -7,

2. BEShIEAREIR, THEEEAEERX
BEOBRSE L FIL THB LI,

3. ERATEEMZ, BERESWOBMIICA SN,
M TR & it o iz,

4. BEE~ 7 ABMOH Thy-l MBER VT <>
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Abstract

Various adjuvants are usually employed in order to induce a high titer of specific antibody. In
this report, ovalubmin (OVA) was used as antigen and A1(OH); as adjuvant. When C57BL/
10(B10) mice were immunized with a mixture of OVA plus A1(OH); twice at an interval of
two weeks (first 20 ug and second 200 wg), plaque forming cell (PFC) from the spleen were
found most numerous 4—5 days after the last injection. However, when presensitized with OVA
(2000 ug) without adjuvant, PFC response after the immunization with adjuvant was signifi-
cantly suppressed. Such a suppression was found higher in the animals presensitized with OVA
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alone 10 days prior to the immunization, as compared with that of the animals presensitized 5 or
15 days before the immunization. There was a positive correlation between the pretreatment
dose (0.2, 20 and 2000 ug) of OVA and the degree of the suppression of PFC response. Thig
suppression was antigen specific, that is, presensitization with a high dose (2000 ug) of soluble
bovine gamma globulin or bovine serum albumin did not affect anti-OVA PFC development
following the immunization with OVA plus adjuvant. In order to know the factor(s) leading to
the suppression, spleen cells (SPC) and sera were separately collected from presensitized mice,
Mice were given 20 ug of OVA plus adjuvant, and 12 days later they were transferred with
various doses (10%,10%,10%,10°%,107,10% cells/mouse) of SPC from the presensitized mice via
tail vein, and further 2 days later boosted with 200 ug of OVA plus adjuvant, The response of
anti-OVA PFC was examined 5 days after boosting. In the group of mice receiving 107 SPC from
the donor mice presensitized with 20 ug of OVA as well as in the groups receiving 10%,10° or
107 SPC from the donor mice presensitized with 2000 ug, the PFC-development was highly
suppressed. However, in the group injected with the sera (0.5 ml/ mouse) instead of SPC, it was
not affected. Spleen cells from the PFC-suppressed mice were treated with anti thy-1, anti I-J or
anti mouse-tt serum and used for the transfer experiment mentioned above; spleen cells regained
PFC activity with the former 2 sera but not with the latter. These results suggest that suppressor
T cells are induced in the spleen of the mice presensitized with soluble protein antigen alone, and
that these cells inhibit the specific antibody formation following immunization with the same
antigen plus adjuvant,




