(FERFHME 8% FE3F 107-1198, 1979])

IgE FEAEMHE IO R T HAERBRLORE
BT ORIRICHE T —~HEK

N B #H Bt

B R s

(Bfu544£ 1 A5 B )

FEE (BEE) ORPCEY, Wbws LT XUE
TELRHBORZCEES NS Z LT, H{rdbabdbh
TEY, TTITI92054%$1Z, Prausnitz-Kiistner
(P-K) KIiSZ AAVWT, AHRER X OB HEEBRE L FIC
EXEOE FOKEZBRIETE 2HPURDOIFET 5 2 LA
WENTWS, bRETRE, MRIECZSWT, $Ib

(1955) »% P-K RSIC & Y BFmEPIC VT ¥ VB
fA%IEBA L7, UL, Brunner (1928), Campbell

(1936), #JIl5 (1955) #ixLH LT, HFEOHH
i, TOXYRVTXVICXAVEREN RS FE
BEDBMICAWS L, ELHR (TvAyy) o
WOHMICH o7z, D%, Ogilvie (1964) iz kY,
HEEOEMPRYIETF v Mg, HEHIEWIEMN
THORGINC V7 F VRIS EEIND Z LB HE
ENTLR, ERWICFEREBRPESEEEOBE
EFNETHHEDERNTHRE SN, ZOERICH
5301, e boULT7XEUF IgE LW IOFHLWRES
v 7Y VIZET % (Ishizaka et al., 1966) L\ H EHE
RF R ThD. —F, Johansson et al. (1968a) 1%, [H
BIZRELTWBZFF 7 OREDME IgE BEIX,
FERLHEDO TN LB LEFLLBWI LERMLE, b
hbhd, AREmMBEAE RSB, FHEE, $#50E
BEMBFICOWT, FROKEREZHE L7 (Kojima et
al., 1972). Blt, 0 X5 ZRMEFO#K IgE EO LF
i3, FAERLEBRLTR (2 ERarrriy)

ARG D —IRiL, CEA RSB 048062 (EFn50
EE—REB), 248157 (BB Fn52~534 g — B3¢
B) RUN112108 (BAS1~534EEHEMEI) Ik
S, BMLTHEERTS.

T EMAEEERFERERE

§ TEAFEERELERFEHUR

T 57 v b IgE HUEEEN FERERREC L ->T
RIS N 584 (potentiation) (Orr and
Blair, 1969) LEPIOBAKTH S Z LA EHIh TV
(Jarrett et al., 1976).

LIAT, FEMREOHBELERY, WHNLRE
BHE (FERERELEE) 2V TEmERET
254, IgE ik EAS L Z LISLT LIRS TR
2L, —RERTIEMOBEE /- 1T B, FURD
B, 7YV MO, REONV— RS Va2V
Y, BaOERINEEL, £k, i XHENEAS
hTh, —EBOFE - FEREBELRVERCE, Y
TEHEIC 2 OFAMIZRDT 5 Z LB TN B,
(Tada, 1975 ; Ishizaka, 1976), 1960%Eft#% 4> 51970
ERAPEC T TR ENIZREFOR ORI RRERO—
S, MaRResRY sk (THIE) 2VEBERsRD o8k

(B#if2) IcHFALT, B MlaZHUEELEME ~L5
{CHFESED LV HOREDPRERRTH L Z i L <Ambh
TWaY, BE ~F7F-BAKENTHRET 5 L
&, IgE FiREERICBNT Y, BEHSICHRNRE
BITHIRL L ~ 77 VEERA R BRIBOWHAIC X - T, #l
»7*F v IgE FilkEEEEShD Z &%, w7 A (Ishi-
zaka and Okudaira, 1973 ; Hamaoka et al., 1973),
5w b (Okumura and Tada, 1971 ; Tada et al.,
1972), » AW Y ¥ X (Kishimoto and Ishizaka,
1972) BNV TREN, &5iZ, Tada et al. (1973)
i, HEEBRAR THECIIDR LD D 5 — > DHEM
BIBENTETEL, IgE HUEDMEA S negative ICFTHHIL T
BY, #0D suppressor & L TDHAEIX, helper L LT
B THIRE D DDOZR L IZRR - AR TFIC L > T
BAER TR Z L EHALMC L.
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TNTIE, REFERBLROBHEICE, 70T h>
W RE#IChzoT IgE AR EESNBEDOTH A
I, iz, REFERBRC XoTHE IgE BED
LR, HB3WITIERRN IgE FUEELOHERR X OB
BB D00, ZOMBAELNEFIRIEALLT
AR, FEr, R XIoTEASh: IgE Hikid,
FHEBEOIRBIZED L 5 REELRETLOTHAH
2. BRO X ST, FEBRT VIVE VOEIIEE L OBF
RHEICIOTRENTERDY, FEBORLELBEED
iz, ED X5 RBESEENLBIOTWS 2/ L X
VTR LRI E b ThRW, L LI, &l
IgE ik~ v 77—V A LT, invitro ITBNT
< v Y AEME B schistosomule (25 U RIREIHE 2 &IF
T LOHENKRENTEY (Capron et al., 1975), %
A RGO RPUREABEIC RIETTREBICOWNT, 20D
MRS RO AT A Z IE, ETE+HE
REREL 2O TW S,

Z T, AWML T, FHEBE L  CTEFHRHIEIC
B 3 BRI ik IgE fEDO EFIZ>WTHbhi
EFOMRBEDRRD L L biT, ThbOERMAEMEHET
BledD—2DEFTNELT, FLLTwUREHNT
T2 ZRETOWEICOVTRIFIZHEL, 205
FA~OBELE B LI,

KERA IR & Atk

1. EIRRTHTR B B L I 0N BakH o IgE ROV
IgE #Hitfkic o T

1) miHEE i ok IgE EOREIE

IR BEEX, B E Paragonimus miyaza-
ki OE2HEXELA YU =0 ARICEL, Zhic
BELEZAREAZ VA ) 7T 2EBIRTHZLICEV R
BU, Mg, MkiGE, BRARM, FMIKES R L E2IE
ReT2EBTHS (ML, 1974), 2T, 49X

=AROBEE, BRRER, REFHDBEIER Y ORR:
BAE & W S NI BE13HI O fiE K UAKIZ 2 T,
Johansson et al. (1968b) M FEEIZ L7235 T radio-
immunosorbent test (RIST) 12X Y IgE EE%HIE
L, reference serum 68/341% ¥ & IZ[EHFREASL (IU)/ml
TEZDRELR LI, k7, YU T=AROEFIHS
», BELABBLERVELFZREEL Lz,

TORER, BREMKIE L BE S BE T, WS
# IgE fED FEHEIF3,462 IU/ml TH D7z (Tablel).
—7, JRBEOFEHEIFL,027 IU/m]l THo7. EHIT,
MK & /e LIeRIERE A PIB LNy = 2 Fv= v
ik BIERE 1 Hlic >V T, Bl & i SEREBIcE
ek o IgE EZRET 2 &, WTFhoflicksnT
LEbLD THEBELZRL, F7zME IgE EX ) bEn
T LB bz (Table 2),

2) fEdBViZHKH O IgE HAIEE O

Wiz, MEEIMAFOZDL S REEED IgE
HFICEOBERR LG TE 5 82N IgE Sk &=
NTWBE2rEMBDI, 3SEHEOMEBIFELHE S
#7z immunosorbent column #{EfIL7-. /bbb,
TR R, vz XTIV Uik E P. westermani, K
SERfiR B P. ohirai DREHAHEBN720.1% NaCl #f
PR (LFZh#Fh% Pm, Pw, Po LBT) %, %
NFH CNBr TiEt{k L7z Sepharose 4 B (Pharmacia
Fine Chemicals) IZfE&E, #DFE (3ml) #F
WLeh 7 22 ER LI, BELTROBEARIZRER
2>THEY, Pm (323.5mg, Pw % 46.7mg, Po 1133.7
mg DAL TWR, & 7 KT MiE £ 7213 fg7k 1 ml
% apply T 579, FURIRWTFRLERICHEEL, R
FEENDTHAOELADOHEI v T ) 7 7 ADH
FEETHR/ICEETEZILDLEZ bh . Afte
apply L7z, W7 AIZFEELTO.17TM 7Y ¥ iR
TREVR (pH2.3) K THEHLTL 28 HicEEh3 IgE

Table 1 Serum IgE levels of patients with paragonimiasis miyazakii
and other helminthiases

Helminthiases

No. of patients

IgE levels (IU/ml)

Mean (and range)

Paragonimiasis miyazakii
Schistosomiasis japonica
Fascioliasis hepatica
Hookworm disease

13 3,462 (460-11,000)
60 1,210(150-16,000)

4 2,960 (350- 8,400)
10 570 (150~ 2,430)

(Kojima et al., 1972 ; Yokogawa et al., 1976)

(10)
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Table 2 Comparison of IgE concentration in pleural exudates and sera
obtained from patients with paragonimiasis
IgE concentration
Patient Age and sex (IU/ml) Diagnosist
Pleural exudate* Serum
M. F. 55 M 9,200 4,400 Pw
T. O. 41 M 10,000 6,400 Pm
H. H. 23 M 7,000 840 Pm
T. H. 31M 9,000 2,500 Pm
S. S. 45 M 4,200 3,900 Pm

* Obtained within 2 weeks after bleeding.
t Pw, paragonimiasis westermani; Pm, paragonimiasis miyazakii.

(Yokogawa et al., 1976)

Table 3 Estimation of specific IgE in pleural exudates or sera of patients with
paragonimiasis by immunoadsorbent coupled with antigens extracted
from three species of Paragonimus

Eluate from immuno-
adsorbent coupled with*

Effluent from immuno-
adsorbent coupled with

Materialst Estimation Original

Pw Pm Po Pw Pm Po

No. 1 IgE (IU/ml) 23,400 1,300 820 520 8,400 9,000 8,400
(pleural exudate) Specific IgE? 100 5.6 3.5 2.2 — — —
P-K titer§ 80 40 0 0 0 0 20

PCA titer§ 1,280 320 160 40 320 640 640

No. 2 (serum) IgE (IU/ml) 1,170 0 76 24 1,100 920 1,300
Specific IgE 100 0 6.5 2.1 — — —

P-K titer 80 0 80 0 0 0 10

PCA titer 160 10 40 10 40 10 40

No. 3 IgE (IU/ml) 4,200 37 260 43 3,400 2,800 2,200
(pleural exudate) Specific IgE 100 0.9 6.2 1.0 — — —
P-K titer — — — — — — —

PCA titer 320 10 40 0 — — —

* Pw, Paragonimus westermani ; P.m, P. miyazakii; Po, P. ohirai.
t No. 1 was obtained from a patient with paragonimiasis westermani, Nos. 2 and 3 were obtained from

patients with paragonimiasis miyazakii.
1 Percentage of eluted IgE vs. original IgE.

§ For P-K reaction in monkeys and PCA in guinea pigs, Pw antigen was used for challenge. For the
other materials (No. 2 and No. 3), Pm antigen was the challenging antigen.

DREEEHURIC B R IgE Hilk LAz L, KR+
DK IgE BT 5ENR (%) THRALL, %7,
BEHLEZLDIZ2WT, v HWT P-K Kt 2R %4,
IgE PAEHOFEL RN L. (Yokogawa ez al.,
1976). %7z, E€/NE v MZBIT 5 passive cutaneous
anaphylaxis (PCA) (Ovary, 1964) iz X9, IgG $it

(Yokogawa et al., 1976)

HEERIET 5 & L biIT, BT LOHEREERENOHE
DRt E Lz,

ZDFER, Table 3ITRTLHIC, Y RTFN= Uil
% BE BE ORKHICIT BUR Pw &,  EIGRIR HE R
FEORBPICIIPUR Pm L BELELHEET S IgE 23
EL, ThERERMCHEM L SEL, Fvic PK

(11)



110

Table 4 Induction of carrier effect by Nippostrongylus brasiliensis infection
on anti-hapten antibody responses in the mouse
Immunization schedule PCA titer*
N{oqse Infection or
strain Primed with supplementary Boosted with IgE I1gG1
immunization
Infection 2,228.0 735.2
AT DI\{P:;LH Nb 1pg+alum i.p. Dl;“;gb 1,470.0  1,470.0
None 181.3 91.9
Infection 2,941.0 485.0
BALB/c DNP-KLH Nb0.0Spg+CFA DNP-Nb 249.5 0.0
1 pg in footpads 1 pg
None 91.9 23.8
Infection 761.0 134.6
SIL DNP 'fgLH Nb1pg+alum ip, Dl;”;gb 76.5 369.3
None 2.5 8.3

* Geometric means of the PCA titer of five samples in each group.

R #EET /LN TE ., £/, BloEREHZoWT
FIRITAT o T EBRTIX, BIRHHR B BE g F © IgE
DHH,Pm BT LpLEHENTL 5HDix8.4~12.5
%TH27DT, KR IgE LHRLED LD, K
REHF D IgE D5 ~10%RBEICEERVWLDL E2 D
iz,

2. RUABIUT vy +O IgE kARSI RE

THREBBYOKEICONT

1) FERBRYC X EERR

A%, T v bOBEFCHEET D Nippostrongylus
brasiliensis 1%, =7 ACb RYLT BT ENFRETH Y
Begl5H BEICIZIE & A E O BBITEEOHE XV #
HEhTLED (Porter, 1935), A3FBiciL, Dr. K.
J. Bloch (»—2"—FKR%) X HEIhicbDE2ER
ENTHEIERERL, BRREE, Chixfflk, %
7z, TOFEBORKHM D, Kojima et al.(1974) ©F
iz kv, #EHR (Nb) i Liz. Keyhole limpet
hemocyanin (KLH) i%, Pacific Bio-Marine Supply
Co. LYVMALL vVRETVIIv (BSA), JIA
TNy (Ov) 1%, FHZFH Armour Pharmaceu-
tical Corp. # X 0! Pentex Biochemical, Inc. X D A
Lzb D& BV, £z, ThbOFJRIC dinitrophenyl
(DNP) ## # & & # 7z DNPizNb, DNP1.«KLH,
DNPs.«Ov Z%%ic, DNP1Ov, DNP»BSA # PCA
(#%) wRWe, e, BEER 1S FY Y O DNP

(Kojima and Ovary, 1975a)

HEo¥ERLTW3S (Eisen et al., 1953). KLH & &
U Nb icoW\WTiE, 100 FVv v 15T LTEHEL
7z,

FEHBRYUZ L ST, BFEOREHELMRIZED LD
REEBBZOTWEREHALPICT S, “AEET
W3 FAEBORYHHL DNP IgE HLiEEEICED X 5
REPEHREEX DD EE TR L. T4bb, =7
AERIZT v FOEIERNIC, ZhEi DNP-KLH 1 ug
E72i310pgE TV I =Y LF )V 1mg E£72i310mg L3t
WCHERL, 3BT N. brasiliensis DRGfrH (=7
A TIX750 %, F v b TiX1,000%72133,000%) #&FTF
IZEHL, &6ic 2387 2 Tid DNP-Nb 1 g
L Al (OH)s 1mg, v b Tl DNP-Nb 10ug &
Al (OH)s 10mg DEENEHICL Y 2 KkZEE B R
o, ZO, PRI 3 HEICEYLE B2 RbiRnE
JLERE, B L OBEO»D D I BEFR Nb RS
ERIROIBHOREL, 2 REEHROHHME & Bkt
L Wk L7z (Kojima and Ovary, 1975a ; Kojima and
Ovary, 1976), #IDNP IgE %7-13 IgG: Hifkiffiiz, %
hZEN SD %T v bk SJIL =7 RicBiF 5 PCA
IZEVEE L (Mota and Wong, 1969 ; Ovary et
al., 1975).

ZFDFER, <=V A TiX, DNP-Nb T2K&k%u&E#H7H
Hobi DNP $Hiifliz RIES % &, Table 4 iTRT40
<, RGO b Y IZHIRE Nb THEIGELZ B RO 8

(12)



D B W ITENERE L B L, N. brasiliensis DRRYLT
IgE HAEALZZE LRI LR b, %
Tz, 7€k, IgE PifkEEAIZEA L, nonresponder & &h
TE SIL = ¥ 2 I2BNTH, BRPEICISTEHIC
IgE ik A SNz, (72, ThLDOEZEBIZOVT,
PUEEAOHEE A TAHB L, A/] XU BALB/c =
U AT, RYEHCIBWTHL DNP IgE Hik 2 BRI &
WHLA CREGAVICEA SN B DI L, SIL<T 2T
X, PUEEAORRIZRD b, DNP-Nb THEH
14H Bizix IgE fiff 2 i s T & 2 { 72 o7z (Fig.
1), 2B, TDX52BEYC X5 IgE HiikoH#sait,
IgG: HitkDZN X Y FEICFED b, BHEITHL T,
RBRYe X Y PR Nb THBIMICRE L BAIC, LVE
WEGEEIERA RS bz (Table 4), &5iz, SIL i
B 5 IgE FUEOZHARBINE, T07 TR OHRR
FENTRY, IgG FAFICEHALTIE, Z0X5RHES
R b o (Fig. 1),

¥7, FHEOERET Lewis R7 v b HWVWTRIA
DL B, hH 1,000 F72i% 3,000 EDBLC LY,
BREHOLETNT v MTEWHIEMDH DNP IgE $ifk
PELEINEY, TOEAOHEREZ SIL <72
5FNLEHETH D7z (Table 5),

EBIT, TOXSREEHRNED XD el Lo
THEHDLRTVWE22MB DT, HEBAEREB IR
2tk T B, Table 6 17T X 9 RfEREHL. Thb
Y, N. brasiliensis EYe14H B BALB/c w7 2 LY
Bon-BBXUOBREY v Eiaz, DNP-KLH
THE LT BALB/c v 7 2 DMfE L 3tz XREH Lk
F%=< 7 2I12BA L, DNP-Nb 10pg DIEEANBEHIC X
D&+ 5L, $T DNP IgE 38 XU IgGy FifED EA X
iz, LHL, HERBAORHNC, B~y 2o fiis
i Thyl.2 () MiELMETUIELL 25 (Taka-
hashi et al., 1970), PLEMITELLLBO LD, EH
< AME L WETUELEES, » % v ix, DNP-
KLH THREL=SOMIaLH Thy 1. 2 fmiF & ik
THHE U BEI, FUEEACEEBIIRED bhiho
7o, Fiz, BIDEBRT, BRI XY FEIN-BEHE
¥, FURNb IR THBZ LASRENKZ, ZhbD
AR B, FEBRBYIC X T IgE HRELICITFER
MBI THR SBT3 b0 LEX bz,

2) FHEMRBRYC X5 IgE HUEEEA O R

ZhE
X ICHEBRBEREICOVWTED ORI L I,
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Fig. 1 Kinetics of anti-DNP IgE antibody

response in different strains of mice.
BALB/c, A/J and SJL strains of mice were
primed with an i. p. injection of 1pxg DNP-
KLH plus 1mg Al(OH)s on Day 0. Three
weeks later, they were inoculated subcutaneously
with 750 larvae of N. brasiliensis, followed by
an i. p. injection of 1 ug DNP-Nb plus 1 mg Al
(OH)s on Day 35. Equal volumes of blood
samples were collected at appropriate intervals
from five animals in each group and pooled.
In SJL mice, quick termination of the IgE anti-
body response was observed while anti-DNP
IgG: antibody remained detectable (Kojima and
Ovary, 1975a).

FEBBLEORBE, mMEPO IE RED LAFED L
h, £, ERMIC, FERCEBRLEATURCT
% IgE PUADREEN, FFRMICHERSND, Z0OH
REMWNT D20, =T RCPWT DNP-Ov 23 LT
potentiation BB Z B E 1L T TR Lic. EFFHE
LLTiE, BEASREFETIOICHAVLREFERR T
Ca—NTHEEFRBIARY, 2kAFIZIZ, DNP-Nb
T <, FEAECHW K (DNP-KLH) & 38
Sy DRR 5 DNP-Ov vz,

ZORER, Table 7 i<, RBRYFHzINT IgE 7T
REEA D BICHIERNR D bh, HBRELIIAEOEETR
L7z (P<0.025). %7z, A/J =¥ Ric>WT, DNP-
Ov Izt 2 —RAEEIRZIZIB W T potentiation 238

(13)
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Table 5 Enhancement of anti-DNP IgE antibody response by Nippostrongylus

brasiliensis infection in the rat

Immunization schedule

Days after booster

Immunized with

Infection or

Boosted with

supplementary 7 12
immunization
DNP-KLH Infected with DNP-Nb 3,881.0(2,560-5,120) * 160.0(80-320)
10pg 3,000 larvae 10pg B/5)t (5/5)
DNP-KLH Infected with DNP-Nb 1,470.0(640-5,120) 160.0(80-320)
10pg 1,000 larvae 10pg (5/5) (5/5)
DNP-KLH Nb+Al(OH)s DNP-Nb 2.1(40) 23.0(5-40)
10pg i.p. 10pg (1/5) (5/5)
DNP-KLH none DNP-Nb 1.4(5) 3.5(5-20)
10pg 10.g (1/5) (3/5)

* Geometric means of the PCA titer and range (in parenthesis).
t Number of IgE antibody-producing animals/animals examined. (Kojima and Ovary, 1976)

Table 6 Depletion of helper activity of lymphoid cells obtained from infected
BALB/c mice by treatment with anti-f serum and complement

Cells from DNP-KLH primed mice* Cells from infected mice* PCA titerf
(25X 108cells per recipient) (50X 108cells per recipient) IgE 1gG1
Untreated Untreated 2,560 320
Untreated Treated with anti-¢ serum plus C 40 0
Untreated Treated with normal serum plus C 2,560 320
Treated with anti-f serum plus C Untreated 1,280 160
Untreated None (control) 0 0

* Lymphoid cells were obtained from spleens and mesenteric lymph nodes of either of DNP-KLH
primed, or infected mice. Control group received only DNP-primed cells. Immediately after cell transfer
into syngeneic, irradiated mice, the recipients were challenged i. p. with 10 ug of DNP-Nb plus 2 mg
alum. They were bled 7 days later.

t Sera from five animals of each group were pooled and reciprocal of the highest dilution giving PCA
reaction was taken as titer. (Kojima and Ovary, 1975a)

Table 7 Potentiation of anti-DNP IgE antibody response by Nippostrongylus
brasiliensis infection in BALB/c mice

PCA titer*
G Primed with Infection or supplementary Boosted with (Day 42)
roup (Day 0) immunization (Day 21) (Day 35)
IgE IgG1
1 N Infection 367.0% 34.8
DNP-KLH . DNP-Ov
1pg+ alum i.p. Ov 0.05 pg+CFA in footpads 1pg+alum i.p. 320.0 320.0
None 80.0 60.0

* Geometric means of the PCA titer of five samples in each group.
t The P value of Group No. 1 vs No. 3 is significant (P<0.025). (Kojima and Ovary, 1975b)

(14)



HHEPERMT 2729, RERTEROVDW S REH
& N. brasiliensis % &GS, FERYUHREE L EkL
el Z B, REDVIAERIE 1L 5 BANCRY LS 7
potentiation Wb S, XtME L D IgE HifkfinzE
1%, %200 Bick KL 2oz (Table8), Xbig,

HMIBARRICBN T, B~V ApoBohiciaz,
DNP-KLH #&8h# o Mg L & HICRIR~ Y R BA
L7-%4, Bic DNP-Ov THREL TH IgE HikopE
EXFL AR ) (Table9, Group4),

DNP-Ov ¢ & {icHil Nb ZRRsicEE+5 L, ER

Table 8 Potentiation of primary anti-DNP

IgE antibody response in A/J mice by
Nippostrongylus brasiliensis infection

PCA titer (IgE)

Date of

infection* Day 12 Day 20
Day —14 640 1,280
Day —5 640 640
Day 5 320 320
Uninfected (Control) 320 80

* Mice were infected with 750 N. brasiliensis
larvae 14 or 5days before(day—14 or day—5)
or 5 days after (day 5) an i.p. injection of 1
¢g DNP-Ov plus 1 mg Al(OH)s. Control ani-
mals received only the i.p. injection.

(Kojima and Ovary, 1975b)
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MR BA L CRIBRICHIRRIMZ 0 % 7o xHREE L Mg
L, ZELWEERLEIED b7z (Table 9, Groups6
and 8).

P EDERREE» S, B Lo THFH Sz Nb &
BEyie THIRRDS, FERFRAERICOEERRREZRLT
BY, PUENDb OFRBICIE T Th 2BORIERF 245
WL, Zhdt DNP-Ov izxtd 3 IgE HifkEARIcH
BEMNEALTWRREESZLb0S, 22T, T
HIBEAEICEHELTWE 0 E ) pERERET 5720, Ta-
ble 91Z/R L7z L Rk D EBREAT 5 B, & 52> U RYLE)
BOHMBEE 7 ¥ XH brain associated § (BA 0) 1niF
LT LI BICBALILLEZ S, DNPOv L LD
IZHR Nb % IRz #5- L TY potentiation 138 T 5
72<{ 7227z (Kojima et al., submitted for publica-
tion).

Wiz, Byt 2 HE D BALB/c <= ADMB XU
FREY > S EHIRS % SBER, 50X108=2/ml L5 k5
IZ10% 4R RIE (FCS) #Rin MEM HICEREES &,
F?D2ml #35X10mm DFF ZAF v 7 Hl culture dish
HEL, 37C, 5% CO: KRAT T 3REFIHLR Nb T
MLz, LT, HMfag & elksk, HORUCERHET
T20~24RFfI3EE L, WILL T RERBZ. ZoLEED
20X 1082 DHIfICAEY 3 5 &%, DNP-Ov 10pg THIE
FTHNWANAREEHIC, BIRN /2 EBNICESL,
EERITAT 5 2 O BBRIEMEN B DD PEBEPERITL

Table 9 Potentiation of IgE antibody response to a heterologous hapten-carrier conjugate
by lymphocytes obtained from Nippostongylus brasiliensis infected mice

Cells from* Cells from PCA titert
Group No. (25108 cells (50108 cells Challenging antigen

per recipient) per recipient) IgE (e
1 DNP-KLH Infected DNP-KLH 10 pg 254.0 4.6
2 DNP-KLH Normal DNP-KLH 10 g 640.0 10.0
3 DNP-KLH Infected DNP-Nb 10 pg 640.0 20.0
4 DNP-KLH Infected DNP-Ov 10 pg 20.0 10.0
5 DNP-KLH Normal DNP-Ov 10 pg 12.6 0
6 DNP-KLH Infected Nb 1 xg+DNP-Ov 10 pg 52.8 2.5
7 DNP-KLH Normal Nb 1 xg+DNP-Ov 10 pg 2.5 0
8 DNP-KLH Infected Nb 10 pg+DNP-Ov 10 pg 139.3 4.0
9 DNP-KLH Normal Nb 10 xg+DNP-Ov 10 pg 14.5 0

* Lymphoid cells were obtained from spleens and mesenteric lymph nodes of either of DNP-KLH prim-
ed, infected, or normal A/J mice. Immediately after cell transfer into irradiated syngeneic mice,
the recipients were challenged with an i.p. injection of antigens plus 1 mg Al (OH)s as shown in the

fourth column. They were bled 7 days later.

t Geometric means of the PCA titer of five samples in each group. The P value of Group No. 6 vs No.

7 and Group No. 8 vs No. 9 is highly significant (P<0.005).

(Kojima and Ovary, 1975b)
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7z (Kojima et al., submitted for publication), #»
FER, 2 BHIC EERRIRNICRE LT,
BEBHLEBL, FEOEZ LT IgE HEEEDH
RHFRD b, FERDER L, BRI ORI O B
BB Lo THELZWEC SN THRAI LTS, T
NI RN BEBIERERD LT, Mlax in vit-
ro THIR Nb THRIBTBZ Lick - T, XU TH#E
EEPICEENEDOND X )T ote, £, TOL
5 RIEMEO B, FIKI IV 2 HUR Nb o jlEs 1z
ENEHLEPERIM LI L Z 5, [RGB O HRL50 X 108
a/ml o2&, HINT 55K Nb ik 10 pg~50 pg &F
Sh T IV 2N L7,

WIZ, 0 X5 RIERRTOERY L 72 5 MBI T %
BitT 2720, C3H Zev X &AW THIBBAER %2
BT 4Dz, N. brasiliensis DEGA C3H IZBWT,
NbRr RN 2 MBI THIE +oIcHE T&52 813, b
o DOPDOER»SH LI Th 5 (Watanabe et al.,
1976). L2»L, C3H X Ov iZ%} L Tix nonrespond-
er THHH (Vaz et al., 1971), bovine gammaglo-
bulin (BGG) 2 %} L Ti responder TH 3 L &hTW
% (Levine and Vaz, 1970), Z D X 9 A Gl iS& i
EOAETD LI REBEATFREEK LT 7T VEAT
FZ, 2RVFHBCHNS Z XY, FERrRAHE
RBMAL 0 0RBERT D0EPERMNT LR, &
HRFOEREFEZHL M T 2EE T HRKEN, %
Z T, DNP-KLH TH&E L7z C3H ~ v 2Dl L &
LB OMKEEZ AL, DNP-BGG 1 g & Nb 104,
%721%, DNP-Ov 10pg & Nb 10pg OZFh Fh O #
BRHTHRELILETS, BIETHRE Lz FE ICORH
DNP IgE HifADB 5 272 538 b iz,

£ =B

FAEROBYUT X TiE IgE ED EAT2Z &,
Johansson et al. (1968a) Ik >TIXUH T HE&h
TUSR, BIHUEDIEA, REIHE (Hogarth-Scott et
al., 1969), v €7 Y 7 (Rosenberg et al., 1971)
REZOWTHESN, bhbhd BAEmE BE, T
ERE, $HUEZR & OBRFMIFIC OV TRIBRORE 2B/
(Table1, Kojima et al., 1972), %7z, ELEDOF4EH
JEDIED, 747 YT, HFHREICKT3ME IgE H
DEFIZONT, Tto et al.(1972), HE(1974) &0
EXDD, b, AR RLIZEIIC, bhvbh
X, EIRER R MIFIC oW T, F393,462 1U/m]
EWHEW IgE ERES L L bic, MKPicbBIRE

iZ IgE SFEfET B Z L #BbAIC Lz (Tables 1 and
2). %7z, immunoadsorbent # VT, Zh DO
BCHFETS IgE 95, HELBRMICKELES
YO, BEES ~10%BETHHZ LEHLMCLE
(Table 3). L»Luds, T0Xd7% IgE ko
LY, BENICRT R L ORIEORER, ~2 b
HMfEAH & vasoactive amines 3 Lk U IFEBEERIEER T
(eosinophil chemotactic factor of anaphylaxis, ECF-
A) BRWEN, TRTNMKITE, FEEREL R L,
EIRATR BE DOIRIBIC K X R B e RIFT 2 LSRR
s,

FEBBRYIC L5 ME IgE EOEFIE, v MeB
WTHERH LN TS, FA R L EMRAREARRICS
LT IgE HifkDEAETNTNWE T v bz, FEBPR
Qes¥ L, IgE HUADEAIT—BERY O IEERMIC
Hm & 52 (Orr and Blair, 1969), MiEKRIgE fED
ERERHNHIC IR —BL TRDOND Z LAHE S
nTW3 (Jarrett et al., 1976). L7zh3>T, =7 R
NEXHIT, FROAFENARET, AEREEHERLH
DR EAVT, FERFRABETRIC oW IR SE S
R ZATO 2 813, b FoFEMRFEICR TS IgE &
DERDERFICOWTEHERFRVEEX D2 Lith S
bDLEZOND, ZOXIRBEAND, EFHELEHD
RBPIC Lo THABHREFHET L2 L eRB7L 25,
FAE B BERIUR TRBMCREZIT O BA L BARY,
CEZTWD” FAEBOBRYH IgE HUEMEAIC FHEk
MBI THROMREFRBICL TSI LAHLA LR
7z (Tables4 ~ 6 ), Kishimoto and Ishizaka (1973a)
B X Kimoto et al. (1977) 1%, in vitro TOHAKE
AR BBERRICBNT, IgE FifEEED DO T
HRE, 1gG PAEAD DD FN L IZEMICER 1
JFHC BT B FHEMEZ RIR L TV 525, bhbhOER
RIZBNW TG, N. brasiliensis DRI X >THESh
7z helper activity %, IgG: Hifd X v & IgE Hifkpes
WCEXVHETHY, £72, SIL =7 2R Lewis T v b
DFBEHRE, BREHORIC IgE FEEEDOREIE
BoNDBZ L Ehrd, ZORERI+IEZLNS,
L2>L, Hamaoka ez al. (1973)1%, <=7 X TOHaR
AERT, TORCELEENREREE, HEEED
BfeDRip B Di%, IgE BMilaL IgG B & i3#HBY
THIRIZ 0 L RIAg DI EREME R R T2 THH L LT
5, —%, bhbhOEBREFNG, IgE HifkEs iz
L nonresponder & &ijz SJL =7 2 (Levine and
Vaz, 1970) 28\ TH, FEIchi DNP IgE #Hifk% g
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HEEXEBZLNTES (Table 4), {HL, ZDHA,
SIL =9 A%, HUAELAERHESEDL I LATERNE
WO KBRS A 2R Lz (Fig.l). 20 AICEL, Wat-
anabeet al. (1976) X X#REH, HMRBAERZ LI
X v, E¥ SIL ~v2xogifedhic, JURIERREAL
IMEIME T AR fFFEL, PURAERM T Miflic X 24
HIg4E (Tada et al., 1973) DIz, b 9 —2D IgE
PUAEAHHBEOTRET S Z L2HLIC L

E6IT, YYRCBNT, LabH 7Ty IgE
EIRED, FAE BB Lo TIHFREMICHEmEND 2
LERE LD, bhbh B THS. Thbb,
7 v MOBAITIT, potentiation B3R T B diTi, H
52U IgE HiEPEEDS programme ENTWBZ &
BUHETH oD (Jarrett et al., 1972), =7 ZADFH
ik, Wi, REOL4AFNC RS ELHT, 1KER
X 2%k IgE HFISE» Kb #HiE /e (Kojima and
Ovary, 1975b), %7z, potentiation ¥, RREIZ X DT
HE LT 3 Nb #8274 T, FUR Nb Ofilific
IS U T & A DR F &2 533 2 %%, DNP-Ov I
35 IgE FEEARICIEBRMNIC EALTEISD
DEFEx bz (Table9), FE, REFMOBRE IV
BRI Y v EifR A HUR Nb CHRIBK% 2485 in vitro
THET D L, HEEEPIC IgE HUEELERDHRICTH
MR E E 2 51EMN’ED bz (Kojima et al., sub-
DT iz, EEHRIT po-
tentiating factor (PF) & IR~ & RIFHERT 50U
ERTVWDHILEETFBRLTND,

THIKIA 613, HxOFEHERTFEAWMEND T LA
Mo TW5S, Alloantigen, Con A % %\ 3 HEICH
W R RHUFIC Lo TH &S iz THIfE» b b s s
HFix, #BITHIEDY 222 L, IgG FLikpEA % iR
XHBZEVBBEENTWS (T-cell replacing factor,
TRF) (Schimpl and Wecker, 1972 ; Wecker et al.,
1974 ; Hiinig et al., 1977), bhbh DR L7z PF
i, IgG FAEARICIMER L2 VAT, TRE L3R
oTW5, %z, FURKREZT v b THkES O
X4, monomeric IgM #DOHEEHTHETI, AT
R 5 v S o2 0 FURICT 5 IgE HifkEARE
PHEBETEZLXHEESNTWSA (Tada, 1976),
ZORTIX, HERENZRIIERT 2T, bhvbh
® PF LizR%e5L55Thsb. —7, Kishimoto and
Ishizaka (1973b) %, ragweed TR{EL 7=V XD
FIRE YD > Ei#IME % in vitro TRIPURTHIML, #H05
M7= Bifi%, DNP-Ascaris &fEM% DNP-KLH T

mitted for publication),
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HT 2 RICFEMT B Lic kY, ZOEEHEC IgG
BIU IgE HAEAZERTIRTFL FHETIILE
AL HEDOZOBROFREIZL ST, ThELDOR
Bra7) s I ZA0PEEA L FERRNICHERT 5]
BEHERTE, PEFENCHERORRDVOTHDHI L
AR E iz (Kishimoto and Ishizaka, 1975), bihb
R L7 PF (&, in vitro TO B& EFE DLW
DHEB XV IgE MBFELERCOZERTHHRT, #
50 IgE #MAT LHLL TWB,

ZNhTIiE, PF DOER LRI THA I,
DEIELTIE, RETSRIERITIESLTHWRY, 7z
72, bhibho C3H =7 2% FV-ERICBW T,
DNP-Ov ®»:b Y iz DNP-BGG # 2 &kH&IC AV,
PR NDb L L QICEFTHZ L LY, RESOMIE
ABETHESEY B 5hiz (Kojima et al., subm-
itted for publication), T ®Z &i%, PF 2MERT 3% /-
DITIE, 2RBBIERT 2HREOEERS (Ov £z
X BGG) KRETE 5 b9 —2o0®MBTHREOFEER
PBELLTWAZ LERBLTNS, kb, C3H
<Y 2121, N. brasiliensis EYIZ x> T Nb FRA
PR T A S ICHET 54 (Watanabe et al.,
1976), Ov iZxtLTix, C3H (% nonresponder & X
hTW3 (Vaz et al., 1971), L» L, BGG iZxtL T
X responder T&» % (Levine and Vaz, 1970). Tl
RS D AT R T O L 72 2RI OV TR, 0
EBRIC Lo TR OREEEISIREN TV S, HURHE
K RE R RS R L R THREFIE, BHERSIURE
72X Bt Ig Hitk7e Yic X o T trigger ST, 5H
20y 7FNELTEE, BHRETUERELEME~ LS
LHFEE 5 Z LAVR ShTw5 (Kishimoto et al.,
1975). ZosicfAL, Urban et al. (1977) %, IgE
DELNIRICIZ, THRIAEETHD I LEEHLTWY
5. Tiebb, ATHRBBRHEELZITOR 7 v bizkn
T, N. brasiliensis BRYUZ XV, fEAx DY v FHENIC
IgE SFMMBOBMMBRD b5, MmO IgE &
BIUBREY v EiNC 381F % IgE EAMIEEITE
LARYTHZLEHELTVS, &bic, BYBHD
BiifasE LiER L, IgE SR MBROBELRET S
EES R &N 5 (Urban and Ishizaka, 1978), Z®
Bififadd IgE PEAMME ~& b T 5DiTix, KRG
XY prime ENTHIBEERFRTHS L BESH
TwW3 (Suemura and Urban, 1978), bihvbihvd ZH
L7z PF b, b 5—> DR RAY 2 M) T MO TFE
TIHRERET L WH Z &%, BENFBHO trig-
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gering ICHETH Y, PF 1%, trigger iz IgE-B
RO LR RET 2 borbahiey, $H—>
DFREMEL LT, PF 2Mafhis RAVHEN T MifiC/ER
L, 20EHEEDBZENELLNDS, WTFHIZLT
%, PF OfER#FF, oW {bZateiRae & oI,
AEFN IgE 7 7 2 HERMICERT 2R TERO T2
=— IR LDTHBI b, 5%, IgE FkEAKE

FHALMCT S ETYH, EERMETHILEEZ O D
5.
TF LD
FAEBRILICEST, b b EEDEEOFMIEN

T, FOHFEBAKICHT S IgE HEBESICEES
nBE»Y TR, mEFOR IgE ELIEFRMICE
HBtazrir{abh TV, EFEHi%kEECSNT
X, fhoERERICRIT S LRI, Ml IgE E0EL
WERMEDH N BTN TR, FAPICLERED
IgE BEET A LXHL 2ROk, £, THhHD
i F 723k F o IgE @ 9 &, immunoadsorbent
column 12 X>THFE L IG5 EM IgE 1%, 5~
10%BEIC LB E 2k, L MeBIFAZ0X57%
IgE OIFERM LT, FERREOT v MTLRD S
4, potentiation LIMHINTWVWBA, bivbilik, <=V
AZBVWT 1R E 1T 2 kAE et 5350 DNP IgE #i
REEAEDS, N. brasiliensis DY k> TIEERAICHE
BMENBZLERHLE, Zhix, BRI X>T Nb&
R TS LB L, —F T IgE kAT
WREASRE2FET S L L bic, M THR Nb Ofl
BB L T—ROTEERR T2 W52 LICE D
LortExbhk, ZORTE, B AORBIT
IR Y v i % HiE Nb CRIS 24 g #ET 5
L, FoOLERCHWEND, TOHEIE, LI —2D
AT RN RH TRBOGFET 5464 T THRES
NBH0D YT, SHEHLRLMIRCSNT, KH
FOYEIEGER & LEE, & 5 I RAPLETDH
5.

&m

i

AMEERITT A by, BAHBEHNG I ER
RTEAY SHEREHE GIERAEHR), AEER
Jeshf, New York University Zoltan Ovary #iZic
ELRBHLET. RXPECHOLYVHBITES oM
THETBECRHELET.
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I Abstract '

EFFECT OF HELMINTH INFECTIONS ON IgE PRODUCTION IN MAN
AND ANIMALS. NOTES ON RECENT OBSERVATIONS

SoMEI KOJIMA AND MUNEO YOKOGAWA
(Department of Parasitology, Faculty of Medicine, Shinshu University,
Matsumoto, and Department of Parasitology, Chiba University School
of Medicine, Chiba, Japan)

It is well known that in man and animals helminth infections easily elicit IgE antibody
responses to the parasite concerned and that elevation of the serum IgE levels may occur in a
variety of helminthic diseases. The elevation of IgE levels was also observed in pleural exudates
as well as in sera of patients with paragonimiasis miyazakii. Samples obtained from patients
with paragonimiasis miyazakii or westermani were applied to immunosorbent columns of
Sepharose 4B beads coupled with either of Paragonimus antigens extracted from different three
species. IgE eluted from the corresponding column was considered to be specific, being only
around 5-10% of the total IgE. This kind of non-specific increase of IgE has been considered as
a similar phenomenon demonstrated in the rat in which potentiated reagin response to non-
helminthic antigens may occur after parasitic infections. In order to clarify the mechanism of
the potentiation, we have established a new model system in which Nippostrongylus brasiliensis
infection is able to potentiate primary and secondary mouse IgE antibody response to a hapten
coupled to a non-helminthic antigen. It was also found in adoptive transfer experiments that
potentiation of antibody responses of IgE class but not of IgG class could be obtained by
concomitant adminstration of N. brasiliensis antigen (Nb) with DNP-ovalbumin (Ov) into recipient
mice that had been given a combination of lymphocytes from infected animals and cells from
DNP-KLH-primed donors. The involvement of Nb specific T cells was shown by the fact that
the pretreatment of cells from infected mice with anti-brain associated # serum and C abrogated
the ability of the cells to potentiate the response. These results suggest that Nb specific T
cells release a soluble factor that nonspecifically potentiates IgE class of antibody responses.
Further studies revealed the evidence that such a factor may be released in culture supernatants
of lymphocytes obtained from infected mice and stimulated iz vitro with antigen Nb. Another
experiment suggested that the factor exerts its potentiating effect in the presence of helper T

cells specific for the carrier portion of the second antigen.
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