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NFF L BEROREEECE T, HNTFUH
O EEITEAOEEIC L - TR BB Ih 5, RFEF
7 ez 1E, Hike LTRV SR AEBNHME
OB L EVCEROBIChRTIL0RE, &
CHE IR, S O%E, HAEARRY S TIBEY
Rie+2 28E0) LRy MEE T+ Hp, Claman
B2 HIRD ETHEL OB L - THLMIRT
VB, NTFF L BEEAYEH LT, BRESED T
MR GRRER L, FONVA—fERE A L TEHEH
o B AR T 7 bR ER T HD0, filgL N
ekt B 2D LS I REISEOREL, BEALTN
eI 2EA T Thhtcd DT, THFE el
R A, Y FRRWTIRE R R TN
EEEROF LTV ELREX RS TV S A
D1 THD O, BEE, VHFDY LB oWnT
RERETHOENS W ELTOHEB L LTEF LR L
5, T EROWTE IR Tk Richter
- Iz kB L, HIRAEB TS antigen-reactive cell
(ARC) 13, "4 ¥0BE~v IR LBBARYERLT S,
Fichbe a0 ARC 11igh%Eo T filATHZHO
wE L, 7%FD ARC 2HmR ¢l BHichsRT
54D TH%, & Richter BIzE 5, b Ly H XDl
AR T T ADFNER S L OB B LT D
i, &fbic Lo TR EEORBEEMER LR /RO
AR L E X SR b, BHRYHFRROMBIH N
FPr BRI o THETS, LW TRAERND
ERIPEINTBY, ZOEYEBZART, bh
b OHEREORCRE -y 0T v, (D HEED
FWAR -7 e 7Y, (i) R R CAT TS
07y, BOU (V) WIRIEHERFHHR TH Y LT A
5 ¢ lipopolysaccharide (LPS) opu#iz zhFh N7
FURREER LDTERD Y b > T FERRELI,
ChbERTARANT T oHEORbh T L omikE
LoD T, Byl eRET S

EBRFE
(i) #p: Bfaalbino v Fu M, HBEATDH

L0, HEOIELOE R KL LETHRITHEBT,
FEERIR D -7 w7 ) o allotype # AU T3 74
FhrHZTERIHE LI, ERUIFOABHIIT 0
24T Pt koL DT, —MIhE Bitb 0
VTR LEREMOFRCT LGB D TH 5,

(i) #FE: N F L& UTIEKRK 2, 4-dinitro-
phenol (DNP) % i\, kL LU I 1-7w 7Y
v (BGG), #pE VXL 7o s4 TR TH O
F.r7-raw 7Y v (RGG), HEO7-707 ) (auto
GG),LPS, Digs—MoRBRICIIE 7 VT T L (OVA)
PG E LTAVRRGG 7 u £ 4 Fala?bidt
O ENLEBMFCEEORMNERE YN, W%
PBS i %1%, 0.015M 1) B 8% © H¥ig DEAE-
cellulose 7 S AR B L THBHE LD TH B, HHRHFEY
FEELTRTa 247300 D0 TeDT,
ZOBE alocus BT HT R LA FORVCAB#HI R
B kizls b, DNP L#H{&kD coupling i13-XT Eisen
DHFED W X 5T

(ill) HEHE: KHE 4mg/mé i £ B0 complete
Freund adjuvant (CFA) 1L, #® 1mé 2#ELED
BT CTHS L, PRSI AE 3 Bt —#k
mUTIhEH/N, ZORBCARAEHET->T1LHA
% (WERE X DEE S0 H) R ZRIEE X FH .

(iv) #HiEflioBlE: Stein and Ngul® o gk &
DS G BUG & — M MR MR B SUE 21T - 1o

(v) #ifd” 5 2DHE: 2-mercaptoethanol (2ME)
- THBEMELLE L, 2ME sensitive DHith%
1gM, resistant OHi#k% 1gG 7 5 2 L HE Uiz,

£ B R W
1. %, AW gor-/n7urvERGELZBE
CBIFBENTF UIEEDHE
v ¥4 3 Bz B, group 13 DNP,-BGG, group
11 it DNP3-RGG, group I iz H T O mE» HER L
#27-707 ) i DNP #&2 LoD TcrhZhfi
BTl BFRBEELSTFYOCEELINT T ED
EEES 7T, group LI X &Mk L ICRBRLIFE
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Group | Rabbit Allotype | Immunogen | Corigin of the .Anti-DNP titer
No. | arrier Protein { Primary | Secondary
6 BRI i 500 ¢ 1100
1 8 ” DNP,-BGG Xenogeneic | 1000 1800
481 a @bt ; 400 900
473 | a3adbibt I 1400 1600
1 474 ” DNPy-RGG Allogenic | 100 700
475 | ” 600 900
21 \ adadbibh DNP;-Auto GG 100 400
26 ” DNP3-Auto GG 50 300
111 28 ' ” DNP3s-Auto GG Autogeneic 100 400
621 | ” DNPy-Auto GG 0 N.D.
622 i ” ! DNP2-Auto GG 0 N.D.

2000—

Xenogeneic carrier
| Allogeneic carrier
1500— D Autogeneic carrier

L

1000}

500

I m I I 0 I
Primary Secondary

1 #; DNP fifkfic RiZ+HEOBE

BDT, NTTFLUEOEERNACHAREL TR, £
Fh o epitope density 133 1 IR Licil TH 5, L
lOME T —RIGED 3BETIcbd day 21 & K
JEED day 7 (—&RMBH L H OEE day 30) & o2 EfT
ot BINBELNLLIIR, VHFRE-TRED
BGG %L L-GE& i\ DNP SiffEEx R L
DOILMRTH DA, FED RGG 24~ L group II

CHEWTH Zh BRI CIBELRA DR, HEEERTE
WL, I R EZRED bhieh - 2. THhIZKL, B
Cor-r o) oriEkl LIl EonT 5 U nEL
WM=ZC LB OAEL, —RIBBEWC BT 2 i
L I B0 YI0 M TFTirEE RV, Ui LEDHME
wizbek, HCHXOBAXEEL LEBALNT
FURRENIRDZ L, BETREZLTHAD, D
BEBEAE HIHEE YRRV, NTFUEOEA
Lo THEBRFE LHOBMixZT, TofRe LT
% conformational & b4 T MMARBT 5 2 Lo
X b, DNP fithpgd o v 7> B fildic s 2 bz
LorELS, vk DNP o1 T h 7 h oKD
5@DL DL 30 @EECOMIT, FNEEDOETR
bhiehnote M1tk group I, 1L, 11l o—¥kks L O
WIGBECR T D PHEERR LI DTH %,

2. {BETPHEELEBEORNT T VEE S

BiEOEK

T HFERCTUL, BOHIFEREEAT fiics 2 bh
7258, ML o TILEPIH SN AR LEL LIS
D¢, Sarvas H1) OF 5\ bd b semisecondary re-
sponse 12K\ % BEOEE LY AThi, Tibbii
HERUERYT ST - T, T8 E B A TN
BLTCkE, 3BBRCERI LRUREYEHL NS
FURE R AN, B E LT TR Thiwv b
DOEMT, CFA TFHRE LB XAV, ok
BEOT-7e7 ) U CFRFHEET S Z LIXER VD
T, T OBIEIITo Tuinl, BRIIF2 RTML T
BB, F2imk\ T day 21 OHHREIE % kB E %
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. . . Anti-DNP titer**
Rabbit Allotype Pr.em}mlin Immunized with: :
No. ization day 21 Day 30***
574 asadbr b ; 0 0
575 ’ 0 0
’ | BGG ‘
579 asad b b® 0 0.
580 ” 0 ¢
DNPy4-BGG
576 adadbtht 50 0
578 ” 50 0
None
584 adadbhdb® 350 1100
585 ” 100 i
476 asadbtbt 0 Dead
478 | ” 50 200
486 i ” BGG 800 Dead
487 ” 50 200
489 p 300 800
480 3a3btht 0 200
e CFA DNPy-RGG

488 ” 100 300
473 asadbi bt 100 700
474 ” None 600 900
A5 p 1400 1600

ES

Hk

¥ AT v cHEBERCIBRED 3BEWMCHEMEDO XY REC TS
* RRREA R X B I
* Day 21 O HHRIEE T RKBERT - 0T, Day 30 O Iix ZRIEE

%3 BRIEKEREGE LPS ok s 5 A RIETHE

Rabbit Ag 2ME 1 response‘ 2° response
No [ treatment | Day 10 Day 21 | Day35 Day 7 Day 14
‘ \
5 —x 20 40 20 20 40
o
=1S)
n - 40 160 80 80 120
17 oy
g< + 0 0 0 20 20
oo
a g ;
~ - 640 160 160 320 160
354
| + 0 0 0 40 40
<= - 80 80 320 320 320
% 2 0 120 320 20
28 i ° 3
& - <20 <20 160 320 320
Z €
449 Z5
+ 0 0 160 320 320

*

: 2ME 484 fibia\ M

3k

+: 2ME A3 %

25



26

TotDT, Day 30 O HlL=RIGETH D
BREDOBBTHS BGG i - TFHUBINIYH
Fi2, MABEZE GBI LY boic 77 Vi
B Sh B, AEOEME RGG TFHRES B
&b, "R URIGRECER LR Lz, IHog
Bz BGG 0B & FEE Tl ih -1, CFA THIAL
B LISBAEAES DIt ERN s E T 2w
2 EBABERBH UEERH LS TH 2, 2O
ENE 7 HiE, CFA iz X 5T non-specific 7siEi# %
i T ffans, RIGHER B /ot E2 5 XE TH
A5,

3. MIRRIEIREHAEK LPS ORGY SXICRIZTEE

Bl Rt A ML IR LPS 2 Bk L L 8& O DNP I
KL, MREKREERE OVA Lk L LIB&EOLNE

#4 LPS, OVA kL Ll ~T 7 v

PR E 4 O J i
T
l;“:' Ag |Fraction| Day 10 | Day 20| Day 30
| Ws* 0 16 16
524 : Tk N.D. 16 16
1% | N.D. 0 0
? WS 64 | 64 32
525 | o< I N:D. 32 32
©
Qo II N.D. 0 .0
w - ’
A 3 i [ :
JE ws 32 128 - 64
527 |ZE| 1 CN.D. | 64 32
A 1I N.D. 0 0
WS 16 16 8
528 I N.D. 8 . 16
| | 1 | ND 0 0
| .
!
! | WS 4 4 -
530 I N.D. 2 | N.D
g II N.D. 1 N.D.
g
m% ws 4 | -
| !
5% | <5 | I N.D. 2 | N.D.
o2
55 I N.D. 1 N.D.
£
2 WS 8 4 -
540 | I N.D. 2 | N.D.
I | ND. | 2 | ND.
i

* WS: Wholeserum *x 1 :IgM fraction
#k - JI: IgG fraction

I L, UEORE S JOE O (s o 7Y oo
7 5 R) REDNRBN D HEPE N, % 312 DNP-
LPS & DNP3-OVA *zh xh CFA &3 2mg 40
v FEECEE LICBE ORBRELRIENCRLIZLD
TH %o En DU LML, LPS 2k s LicH &
OVA % itk LB/ IRV, Hifko 2ME 234
HEBEICIIHONeENR D bh ., Tt DNP-
OVA ffZE v 4 FilBEOWHLRE, 2FRYALU T
DNP $ith o A5 23 2ME Bk T & - feicst L,
DNP-LPS thEIcy 3 FoLiul, @iliidt b5
ADT ERBEOHBINCT BT ks 2ME W RRE M
AR LT, HEOHEIII DL HED Y 5 RACHE
whoz, LPS Rk L LcBEDONT 7 HiiL, 1eM
S5 ADEDERIT LMK,

CFA itk 7 F A RIFTHEYBRET L 12D,
wizbhhbiik DNPy-LPS 35 10 DNPy-OVA % %
» T adjuvant 7t LIE V4 FwRE L, BsriimiEsy
Sephadex G200 iz X -7, IgM (fraction I} & IgG
(fraction 1I) /7yl L7-%, &Ml LK pBEIZDW
TR ERIUEMD B E % 17 - 7o B4R TWL,
DNP,,-LPS gz lgM @i/ ic o & HiikiE i 3
Hoh, 1gG BHET TS TH - 72, DNPii-OVA
OFET adjuvant TR » fo e LB K
ST, BENRI LS bhiy,

z 3

T sk, B MlarikEsia~: pbe Lo %
helper cell T4 % & 3tiz, suppressor cell T4 H 5 &
WOFLLLaRAAML bR RA T, VWbds T-
ology i3 Gershon!® d\~5 £ 3 #f} golden age %%
7zo T MIBORBEMEER >\ Tt~ 7 X2 FWTE
RLUHES LI TV 3DRKL, Y3 FcB LT
FRBOMo NI E L, EELOL Atk x ROBZE
L7z hapten-carrier R34 2 WIEMH 4 ¥ o K IG
HHELLOFTH D, VHFIXMIRSR Bk LB
THHHEID, BRE IHNERNRIAENHNCE O
TRV EVIFTRO b L, HEE LTHREEDH
W DODTHTHMKIEZTELS, o TIDRNT T
IBEPBORLO TR E BT Lo TH B A, #
RiUl¥FLLF0O@D Cldlar -7, L LEFOHEEG
IR eholeic® X, AECHEMAEN A LT
DINBEERLICC &L, REISECREVTYI AL TS
FOMIZBR b ORDDZ LERE LDD, BOHFE
OREERACTINTF UIRELR R BT &1L, HieiE
TOHIERED, 2D X 57 Conjugate i LT 7



SRR DD 2 LT, BRCEAD~S g LT
BEIATHD,

BHIZ Lo TOHFETFHBE L IBEDONTF Uik
B, U RIEBT carrier effect L IEh T2 Y
DER SRR LIz, 7 AT\ T, in vitro THE
XN CIEE MM, #ic hapten-carrier conjugate
T MR AIET T BE primary ONTF o EE R
A0, T carrier HE Xt B O MARLIL
DFINT T U ERT, it carrier effect o 1
DDERLNTH L, —Tj Sarvas B, EEHLHFES
FOB 5 determinant 1T L LB I T 550
fite> determinant 1% L CI3 @D TORIETH %54,
HE AT A% % semisecondary response kI A
72, semisecondary response (%4 { DiE4 primary
response X DL & IR T 525 bhbho B8t
FOHTH-7, TOBRE LU, BWEBEOEES
ERBIZANTT L B TH A 5 B3, preimmuniza-
tion DEVREREKESELTLEBbRD, Z0Mic
DT, LA Sarvas 51 OFfF » L ERIIRBRICEA T
Wh, Bz =7 )% NIP-BSA tH#&ET2 1Y

T, FB 200 g © BSA T priming #1F-Tk< &
anti-NIP response |38 < #12 Hh A2, 0.2 #g DET

Wt NIP BB ER HRT 0% Z ke, BEDOY
411 priming i X % carrier-specific T helper cell »
WREANT 7 VIEE Y HEER LD OTH D, FFE 200
©g DEAIENMD BSA HbEENNTF LV IEE %
Hxtcdbo MR EIND, chixr—B LTSz,
carrier priming |23\ T helper effect »% dominant
BB NT T UGB B L, humoral response
7> dominant /eBEIIEEITHING, THF OB
HHINERAUHBLBEETHEE S 22D b o\
2 bhvbh & AR BB S 0 59 2 X TS
ENTWD, IR —ER L IHE A B e
L% %, suboptimal o T #i¥ui1 helper & LT %,
supraoptimal 7o¥ @ ##iL suppressor L LTI &
B, ERoBSKEY THROSFIC L - CHBE L T
bo WTHhOMRAE LA, ERBEHEELELVD
o, SHRBRHAYETLHETHAS I,

HeOBBIL, TELTIHED 7 S A cEELE
2%, LPS XM FE R TH b, Rk IgM
response DA LM ERVHETH LAY, =0 L 5
RE ARG L LIBEONTF U8y, Ty I
RISM BT 5 LD CTh -7, LPS ik xlfibhs B
cell mitogen THLH5, T #Milur A 3FcEHE B
fa@xBs, WREFETELYHEL T2 B0
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hapten-carrier RGBT I \NT, HANTF L HkES
12 T-B BRfe A% WA L T50rd L, T Mk
DRI LI ClonT 5 U Hitkst IsM CTh 5 = &4,
MIBR DR Lis s TS OHENES IgM 25 20
LOTHHEEE L IR BREY -, TR Ay
HIe 2 I ANBBH BN, 1gM b IgG ~od shift i
DA R =X LA/, T LR FOBRERBIROWT
FRM L5 Todon2s, KR/ LT Moy &4
Bel+5 L0 BulRe, ZoMEYRanEhr
5CTH 5,

7¢ ¥ hapten-carrier ROIGEICE\Tix, HE 1 HF
BIODONTF OB EETAHGOR, Y52k
L affinity W PBEELLLVCIOREXSHERET
2W~28) M BEOPRITIZ LA L 7T ROV TiFP
NIcADTHBD, IHFBCTIDELHOEER
BEf Lo EE 2T 5,

¥ L)

L oY Fouin7F o ifErcRiETHRAOKE
RS, BE, RERSLIOHECO-YeT ) vy
DNP iz 44 L7- hapten-carrier R CEMW % B L 7=
25 PEEORCFE -7 07 ) Lelithl Licao
NTF UHARERR, REOFhEEEAL LIBE LR
AERBETH T,

2. iNTFUIBKBRACOT-Z 0T UkiEk L L
KEBHCARTT 5, L LEONMitEE REDS
a7 ) LR EAEE LICBEREL, BHMIE-,

3. hapten-carrier R THRET SHICKILD, T car-
rier B CFMARLIT O &, NTTF UIEERERCE
T35, ez oz, BES 0T L IHTHEE
BOBEEETH >

4. KIRRIEREMEHIR LPS 284k Lo Bac HE
4% DNP $ifkiz, 55 1gM /S ACBTA530TH
-7

5 wHXolEiw LT fBoEI st v
ADFREFETZH O, ETOBLRY T

5l B X &
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Effects of Carrier Protein on the Anti-Hapten Response in Rabbits

Takayuki Sasaki, Takuro KiMUrA, Tohru OHARA
and Masahide SHIMIZU

Effects on rabbit anti-hapten response of carrier proteins were investigated by the use of various
hapten-carrier conjugates of DNP and proteins differing in their origin: that is, the conjugates of
DNP and (i) xenogeneic, (ii) allogenic, as well as (iii) autogeneic 7-globulins. Following results were

obtained.
1) The anti-hapten response in rabbits against hapten-carrier conjugate using allogeneic 7-globu-
lin as carrier which has weaker antigenicity than the xenogeneic one were almost in the same range

of strength as against hapten-xenogeneic 7-globulin complex.
2) Anti-hapten response was observed against hapten-carrier conjugates even when the origin

of carriers was autologous, but the response was much weaker than the case where the carriers

were of xenogeneic or allogeneic origin.
3) Anti-hapten response was markedly reduced if the animals were previously immunized with

carrier protein before the above-described hapten-carrier immunization.

The effect was most remar-

kable when animals were pre-treated with xenogeneic 7-globulin.

4) Anti-DNP antibody stimulated by DNP conjugated with thymus-independent antigen LPS
was of predominantly IgM class.
5) Discussions were made of some points which suggest the existence of some functional dif-

ference between rabbit and mouse thymocytes or T cells.
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