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IgE kDAL, BIZHFER, MFEOWHE, HfiF
FitETe E DR BRI RMENBES- L, —En L T hig
& & NT\5 (Ishizaka, 1976; 37, 1982). L Lic
b, EHRERCETL, HLTubE5 LWRED
EEDNRD LR, ThiFRicx T2 BE0RIEOH#
ELTEHIRTWS (NG, 1982; ¥, 1984). =
hODOMADL i, IRRERIEEC ST B IgE HithiE
AR RT3 5 AT, EEFAGHELIERO—
HONTT DR b T, IgE HUAEL O s B
DFFIC S Dlen 5.

Nippostrongylus brasiliensis (Nb) 13 3 Jighh & L
TREMCS v MICRYEL, Micafighdhéen, 35
CHECBITL, METRERERS. DX 5 ERE
BaLd Nbix, 7o MCHW VT F v EEEY
B HBEE LT RUCHE S (Ogilvie, 1964).
ZOHBRDOWFEC L > T, Nb S5 ,, +THEIh 5 IgE
EA, Nb HIFICHRN sbod, FERM LI
(Potentiation) tic KAl &hnz EAHBI LY (Orr
and Blair, 1969; Kojima and Ovary 1976; Jarrett
and Miller, 1982). A#&5 Tk, NDERS » Mokt
5 Z OWED IgE EADOEFICOWT, Nb DREFRHE
L OFEMAL & OBIFR BBRE L.

EBRMHE LUEE
EEEEM) : 5 + Wistar ks X O Lewis R
SExE)Y), Hooded Lister % Shaw’s Farm, Fisher

AW O—HIITREFHFBER CTHEE—BBITEC
57570166, S9FEE—MEBTIE C59570178) 12 X - 7e.
R EESBER R AR HE

H =

Z )

Nippostrongylus brasiliensis, IgE, rat

REHARF ¢ =Ko VA—3k X h FRFERFEA LT,
IgE PUAPREACEIT % 5 » F RO e EBR L T,
FTNC Wistar i, ¥72, 1 DDERBICO
T5~I12IED T o A {HH L.

Nb &3 : /NEDFE (1978) it KRGS » + v b
P S hichipassa L, 3MisRa . EmEx 3
$H4000E 3 2% B TSI & » TG LR X2 .
4ghEu, 3 WISl HURYE 42-46 IEFIB O T o bR HT
FIL, 0.5% 7~ viEe37°C 1 o bz X b
e, il 3MSHRBRET~8HED T » MNEE
L, _—A=vER > TR L. 4%k X
ORHRIC X BRGU, EEHEBC X > TEbhicH &S
VYTFEBCCRERNC I, F METCBALTT-
y fl®
PR : Nb BRI, HFEHFEM O Rkd L%
KB Z TV, EBIThE T A F — RS+ v BRkE
R (pPH8.0) shTiMHiL, @0 (10,000 rpm, 3045)
%o EiET, “h#Fh Nb-Adult, Nb-L4, Nb-L3 & L
7. BEfE « 24 (ND-ES) HilUz, moHifds thisis
RPMI 1640 #ihT 24 BEfIfA#E L T8 7. ChboME
D7z A EEIE micro-Kjeldahl iz X 2 €8O HIE(E
IOV|ELTHELR. vovmiE 74173~ (BSA),
BB 7 7 3 v (OA) 13 Sigma # X hEEA L7-. BSA
3% X0 Nb-Adult ®»—ifix, dinitrophenol (DNP) %
Eisen et al. (1953) o Jjphic # UC g4 ¢ DNP-
BSA, DNP-Nb-Adult # {ER L7-.

PEHE S o E5EBRC s\ Tk, Nb-Adult *7-
X Nb-ES 0&#EED 0.5ml 2% Vv Fr VTS
y MELECEA L. EREAPURE 53, 100 pg O
K% 5mg » AlI(OH); 1= BE X4, 10° EHMEHE
(FEMFL VA & &b ERCEBLTH - 7.
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Fig. 1.
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IgE antibody production in Wistar,

Hooded Lister, Lewis and Fisher rats infected
with N. brasiliensis. anti-Nb-Adult (@), anti-
Nb-L4 (M), anti-Nb-L3 (A).

Ytk ER : IgE Hifk 3 L8 1gGy Hifk1L Passive
Cutaneous Anaphylaxis (PCA) Kt b EE Lk
(Ovary, 1964; Watanabe and Ovary, 1977). R&H§e¥
TR RE LT » b REHIRFE L b L W54 5
L7, MiSHRRFIO 0.1ml FORIER 7 » FEHR
BN St U, IgE Hifhk o8 a 1348 BRI 3 4 9UR
D 1mg #Hir0.5% =~ v A7~ 1ml & B#HIR
I hEATAZ LT PCA RIGxERIR. ¥HERN
JF AR08 O i EHHB AL O F BB O G X - THT
U, ER 5mm PR RIGE 2 U i O REmRGG
Bord > THEMiE Lic. 7e3s, 1gGe HifEDRIETH
Fo o T 56° C 1 RERALEE# o % v, BT R
B REVERERS % 4 B & L PCA K% 17 -»7. HLDNP
HEOER T, HEHIR L84k Rir5 DNP-BSA %
PCA FEHR & LTHW .

IgE HifkpEE ffad B« Nb &%y 3 :s LUV 4 KD
5y Fnb, BB, SEES, BEFY, 2V, BTFO%Y
VAl L ORI AEH L, Hank’s #a U CHIRRTE
W E L, T MR FE L. Z OMlaidiiEg
ZeTREERR 5.0 (3000 rpm, 15%3) L, £ L%
fashtig & Lz, 10° fifa X v o x RKE L, £
DOFRFIA My & Ak, PCAwX »T IgE #T
iz e L, IgE 4 Mlao BBMHE & L.

B #

1) Nb o#FRBEEMKT % IgE HifkEd

Wistar, Hooded Lister, Lewis, Fisher & %% 7
» M Nb 3 Ji%hd4000E 3 >% FHEY L, Nb D%
FH BT 5 M IgE Yl R i~ (Fig.
1). #i Nb-Adult IgE ¥iffig, &G LEEC BIES
vy, 3BR IO 4BBRCRIAME b > TRIES
hi-. Wistar %5 » FieRF 550 Nb-Adult IgE $ifk
X, 7o FPOMEEIC WET S E, BRY 2 BRI
25% D7y FETUEHTRD OB DR TH -TCH,
RYe 3B IO 4 BRI TRTOT » FTHEDUEEE
Tcote.

$i Nb-L4 IgE Hifkix, %P1, 28% Bt 3h
7fousAy, 33 X0 4 8#kic Fisher At R T &
Az, #i Nb-L3 IgE Hiffidiige 4 8% colilics
WTTRTOBRFETHREIhish ok, Fh, PCAR
Gk AT 5 Nb-L3 JifiE% @D 1mg 7 H 4mg
~NERIM LA EEY, TEZEL IgE ik RIETE
fedrote. T, Wistar &7 » b THEZ 681 Nb
3 %R 4000 & OFRY AT - 7. TG 10 BEOH
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Nb-Adult IgE Hif&ffii220006%, #i Nb-L4 IgE 7 fA(fi
12200 f5 & 7B b b b9, $i Nb-L3 IgE #ifkix
BHE R 7.

KRBT 5 1gE PikiEE o g Ty, Wistar ¥
X 0" Hooded Lister © IgE AN i<, Lewis &k
% Fisher Tisotc. L L, Nb OREEMIwKT
% IgE BURREL O BREC DL TIL £ %5 & b IEOM
%" L, i Nb-Adult 23Fd <, &VTH Nb-L4
THH, Pl Nb-L3 i3 S hich - 7.

Fy PCEFDLS 12907 F7 4 SFY—HETH
% 1gGaq HifkEEIC DT, Nb J&Y Wistar %5 o, b
THRE L (Fig. 2). 1gGye HitklEA b IgE HiftkE [
o2 RE i,

2) Nb %5 , MicisiT 5 IgE Bk kA

Nb 3 jiighrhky 3 @ o Wistar 5, b 6Lk L0V 4
EHEDS » P 5TLIICDOWT, $i Nb-Adult IgE &4
B oAz Bt Uhe. &G 3 #1351 Nb-Adult IgE $i
M BT 2R cH D, ERcELlies » o
SE¥g PCA P 14765 TH - 7. Y 4 B
DYt Nb-Adult IgE Hifkfin i d &< 7e s BT, ¢
15 PCA Hifkfilii448f5% R L.

Gy P DY v oRER X D MR O sk A
72 PCA RIto#EHE4 Table 1 R4 . i3 BHic
DWTHD E, wHEW P2 RS hicowk i
YAREIT, BEEY v AR ik ¥, thbiiuwd
LB » P OFTNTCRBEETH . —T, B
T E X OWEE Y v fins b ok Xl
Hole. BPABHEDF » b T, RELETNTDS
vy POV oS BEMLO T PCA RIGHEM &/
b, #l Nb-Adult IgE FEA MO ML &8 RAT
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Fig. 2. 1gG,, antibody production in Wistar
rats infected with N. brasiliensis. anti-Nb-
Adult (@), anti-Nb-L4 (M), anti-Nb-L3 (A).
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Table 1 Distribution of IgE forming cells
in N. brasiliensis infected Wistar
rats

ol swtino: Anti-Nb-Adult IgE PCA titer*

from

3 weeks™ 4 weeks*
Bronchial LN 12.0(6/6) T 6.8(5/5)
Mesenteric LN 8.7(6/6) 9.6(5/5)
Cervical LN 1.3(3/6) 4.0(5/5)
Axillary LN
Inguinal LN 0(0/6) 3.2(5/5)
Spleen 0(0/6) 3.6(5/5)

LN: Lymph node.

* Mean PCA titers determined with cell extract.
A concentration equivalent to 10% cells/ml is
regarded as neat.

+ Weeks after infection.

T No. of rats positive/No. of rats examined.

Wiy, PIAMORETAHS &, BREEY v f@ir &R
EL, THIZOWTHIFTY v-38, Sy v HiolET
Holz. ZhbOiEREE, Nb OFERMLOEED Y v
NEiICEBER IgE PiikEEN RETHHZ EHTRL
D

3) WHLENBARBIC XD IgE HifkpEd 05

Nb ®% 5, bickid s IgE HifkEE1x, Nb Bk
XU 4 ISR T2 b ONETHBZ b, Lo
EOFETATH 5 MLE T T B EE~ORBICER
Lic. 2 CHEBTARETCHMFTCEEBA LY
JSh R F For RIS X B PSR B9 3 X O R4 =AY IgE
PithBEE~DFELRE L.

i) PUEERSRAHGR (BHERE) « Nb il x4
KH2000E T >R OMC T » PEECBA LK. X
R LTl ORYTH B 3 WiLh 2000 o £ J R
IR ME L. BAZIIERHI0BED T »
FicHiE & LT DNP-Nb-Adult % AI(OH); w®E X
BHEHHAKIER & &SI EEAERE L (Table 2). iR
M7 B oYt DNP IgE bifffilii, BUHER ¥ 7% 4 #15)
BEAR TN RO 8 ffic bigm s h, 3 HLHgE
BRI L2800 Th L BIZRSOER R L. ¥k
#L DNP 1gGaq HifhEEEIC DT b ABEDEEEN T S h
T

i) JEERSEAYMSSRE (Potentiation) : Nb & 4EREHR7cHL
Jii OA % AI(OH); s X O B HWPEE & & bic JElEKA
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Table 2 Carrier effect by inoculated
N. brasiliensis

Day 0 Day 30 Day 37

Anti-DNP PCA titer

Inoculation* Immunizationt

IgE 1gGeq
None DNP-Nb-Adult 20 10
L3 DNP-Nb-Adult 320 80
L4 DNP-Nb-Adult 160 80
Adult DNP-Nb-Adult 160 80

2000 worms were inoculated; L3 by subcutaneous
injection, L4 and adults by direct transfer by
stomach tube.

t 100 pg antigen was injected intraperitoneally
with 5mg AI(OH); and 10'° B. pertusis.

BEELL. VEHEGIOREBD 7, Mo, BEHEOER
LR, Nb pid, 4#%hH%2 & o HLE~BA
L, ®RE LT3 MGRARERERR SR, BALOAE
ot OA IgE ¥tk @Ay, JFERGGRERCL, 44
YIEBARETL6M, MR AT TS fFLMEIh, 3
SRR O Th L AEEOHMA R Lic. #L OA IgGy,
ViRREAL, BA, BY RO CTREOHETH
b, NbicXks IgE 7 5 A RMELEREIER I
(Table 3).

4) Nb HiFEEn#5c X% IgE HifkELE oM
MibE T s Nb of#s IgE EAC BEETHS
Z N EROERTRE Shic. Nb L&A T ARk
CREATEC L FETS. Liki-T, Nb HFE
X AWM LERE T IgE Yifka A Ih B ATREMNE 2
bihtc. £ Nb-Adult i 1 mg~1 pug TO% 5 »
M1 H1ES5ARKEA#ES L, 3 Nb-Adult IgE Hifk
DEELITDONTHENICEZ S, FIFRES 1~ 3 EETI
Wik Bl Shich -7 (Table 4. FzTZhbo
Nb-Adult $iFE&ZE 055 » M1z Nb-Adult 7 ¥ 2

Table 3 Potentiated IgE response by
inoculated N. brasiliensis

Day 0 Day 10 Day 20
Anti-OA PCA titer
Immunization*  Inoculation®
IgE Inga
100 g OA None 40 40
100 g OA .3 320 40
100 g OA L4 640 40
100 g OA Adult 320 40

* Antigen was injected intraperitoneally with 5mg
Al1(OH); and 10 B. pertusis.

t 2000 worms were inoculated; L3 by subcutaneous
injection, L4 and adults by direct transfer into
digestive tract by stomach tube.

Table 4 Suppression of IgE antibody production with oral administration

of Nb antigens

Day 0-5 Day 21 Day 22 Day 36

Oral administration* Anti-Nb IgE Immunizationf Anti-Nb IgE

PCA titer PCA titer*
None 0 100 g Nb-Adult 160
1000 g Nb-Adult 0 100 g Nb-Adult 0
100 zg Nb-Adult 0 100 g Nb-Adult 0
10 g Nb-Adult 0 100 p#g Nb-Adult 80
1 g Nb-Adult 0 100 g Nb-Adult 80
None 0 100 g Nb-ES 320
10 pg Nb-ES 0 100 £g Nb-ES 80
1 g Nb-ES 100 g Nb-ES 80

* Antigens were administered once per day for five days.
+ PCA reaction was perfomed with each antigen administered.
t Antigen was injected intraperitoneally with 5mg Al(OH); and 10 B. pertusis.
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viEEbic EENCEREL, IgE oELsdY BTAH
o, EOER, PURESE 2 B0 Nb-Adult IgE 1
A%, 1mg XV 100 pg DHIFEEL 5 LT
BWHINT, Eu EAEL B bhic. —F, 10 pg
FIO 1pg BRI G ABE MED IgE EE
NEbh, FEARGOEELRD bhith -7,

Nb D LENFAEROTUFRRHE, BRAEmEIUR X
b LA ESHIELETHHAEEMLHS. £Z T Nb-
Adult &2 %€ Nb-Es W CROBREERYTH-
(Table 4). b oz Tt Nb-Adult OBH &FEEE
 IgE Ei%&mﬁ!oﬁ. X B, PR X B
Nb-ES IgE HifApEE R nig 5 X - Tl S hte.

% =

Nb @&#7 » b iwkids IgE AL, HILEFE
DRI X 3 FIMPEE LW FTHD - LhmShic.
9, PEMNABAS S, NbEYS ., + o IgE $i
i Nb ORFEMEIICER LR Fig. 1) 25T
Z &<, P Nb-Adult 2 b i< #EAESh, i Nb-Ld
MNERERE, i Nb-L3 I hich -7, Z0F
%1k, Nb-Adult OfERERESAEGC EXRITEH0
L# % bh, Ogilvie (1964) D) O s L P4
BT R % R O EEMEC I3 % 4 (Ogilvie and
Jones, 1971) &4 —F+%. —Jj, Nb-L3 i Hooded
Lister »X 57 IgE g % FE L S\ 7 » b Rt
(Meacock and Marsden, 1976) <% IgE ¥ifhk% 4
LicwhZ &b, FAEEWTRIFEEMEVS D LR
bhd. ZhbofFuy, R LT XTD7 , PRt
TR ARSI Enb, —BNEHE EMRIR
b

Nb guc X % IgE B Y v < BR%D Kt % @4 %
e, TORKEMEEMTHS 1gE EAEMID Sk
¥zt L. ¥0 Nb-Adult IgE PEA: M0 3 L OV g
K ) v < ENCEEEC A L, Nb DFAIAL & DY
#, LELE R sHBOBEEELAERE IR
(Table 1). IgE gEAEMfaEAR, PR « Hb2nc BRI
Liciric & T 5 2 0 mbh T 5. (Ishizaka
et al., 1969; Tada and Ishizaka, 1970). Nb &
X, EOBAT « FHEBMA IgE EA M S —3K
T ok, IgE EANBMFEIh SO0 L/l .
Nb BB%5 , Moo, &¥difhy: (Ishizaka et al.,
1976; Mayrhofer et al., 1976) *7zit 31 IgE (A IMmEE
#: (Rector et al., 1979) #» F\ 7ozt T3, JERE Y
vogin IgE OFBWEEARME & LT HEIR TV,
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LinLienih, Zhbo#iz RE ofFELBELT
Whlkebic, 0 IgE ofifEEREELHETE T, Nb
RN T Bk & JERE UG D el 2 45 & Licis
5. ARG, Nb w35 IgE HifksEL Mo 54h
ZRLTEY, LLLRENCRLD 00, BREEY
VARINEETHDHTHATS.

BE%) % (Table 2) & Potentiation (Table 3) »
Fhux, HLEWET S Nb ORIEAT Y v BROIEH:
bR LB LxWbhic Lic. HEZE (Ovary
and Benacerraf, 1963) ¥ 5 o + IgE HifAEARICE
WTh S —THIAOBREZ R TR0 L IR T
% (Tada and Okumura, 1971). Kojima and Ovary
(1976) %, DNP-Nb Hif#fiic X 241 DNP IgE $ifk
PEAS Nb P X v I ha o & RV L,
A &1z Nb ifEni~n -~ —THilax FET 5 L
L7c. ABFFETIL, Nb Bl foik 4 #igh i a SR 1T
wEEDZ L, BEEBELE~BATSZ L THEBBT
ZfEfc Nb LREDO~L A —-TEELRBEDBRIE. Th
RPURRE A e IgE BUEA D HEE EX TL\wv. St
e+ iBE B A L1z Nb sl 2341 Nb-Adult IgE
Ptk B Lz &35 Ogilvie (1967) o5
PoBGERIcbDEELDRS.

Potentiation (X fglRfEH 5 » + TR it 2 &b
TV v BREHEME © KL £ &8T5 (Jarrett and
Ferguson, 1974). ¥ b, Zhix IgE 7 5 A EY
Telfsicfho Ig 7 5 ATRE(R A BRI (Jarrett
and Miller, 1982). ¥ 7:4: % 7-Hf&TD & Potentiation
MEE&Zh3 (Orr, et al., 1971). ABfgeciz Nb
HE 4 MR ERELECBATSZ LT3 Y
RO ERPOEE L% o Potentiation »Fi T X
7= (Table 3). Jarrett and Stewart (1973) X 4}-EHY
CHEY BECBALL L, 3RO KRG
%, BRREIC X h E(LEANRGEY R S oG
LW oOWTHE L, Potentiation izfiEiwcilz 5235, B
BERABADOTNEE L, BECKTS Nb 0oEEEYL
mE L.

tkic, Nb-Adult ${Jf %712 Nb-ES HiF4 ok
LA TR, WIhoBad [gE JiifEE % Eild
Ligich oz, fE3k, OA Fxhiis LTRSS LR
Bao IgE AR EAIRT, LA KRG THRE
Mz LT5 HBENL (David, 1977; Vaz et
al., 1977). LirL, 795y o ERS O &%
kL7 2T IGE Hifhx EALLETHIHE b HD
(Jarrett et al., 1976; Bazin and Platteau. 1976). #&
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BRIE T, A & R BRI B o BUR B -3 SR il 2
FELIK. ZOFHEL, BoHLEIhciiEAHELEEA
THIEAREh, VEEEYE-Tco TR, HIHAK
Wa oo ¥ WIS i wREM A RELT\W5. %
7o, Nb HsRIUE B ED b WIS h, IgE FEA A
b BRI MO —ARPUR & BB D M. L
2oT, Nb BBEw S THETS &4, IgE EA
FE LToBREREBYFRELTCDEELLRS.
Chh AR —c A bh sy IgE FFEAEL b\
F-C NbEuz X % IgE kAN Rz 5 L Ebh
5. L Lienib, Nb oBENSEOIRIED, Wit
BETEALT IRE BRI % 52 520 T
12, BEDLZHE ST THT, SHEOPRFE
ZAHMBKEL.

E:3 #

Nb ¥ 5 , riesir s IgE Hitk#E4S wouwt, Nb
DRE BRI X OFARE & OBRE IR Lic

Wistar, Hooded Lister, Lewis, Fisher O & %# 5
v MIZ Nb Bk f7 -7 &0 IgE EEAE, BT Nb-
Adult ¥k i, # Nb-L4 HiENRZ hicik ¥,
¥ Nb-L3 HifficownCidH Ehich - 1.

Nb j&ygy Wistar 7 » bz 3l % #{ Nb-Adult IgE #i
REEE M, B S X OG0 v v S EER
S L, Nb ORAT « AL & ORED RR I hic.

Nb J&guc & % #84%) 8% X 00 Potentiation 22U
T, WMRFLZ4HGERE 5, 1 BEEC BEBA
L, MBI emALESED, 3R oRBRED
B LREROM R 2R L.

Nb-Adult $iJFE Z 71k Nb-ES $iED 5 » + HILEN
#53, IgE HilkoEALFERET, Thbog, bT
[Rl—HU B & M P RE Lic & & o IgE pEA 23l L7,

L Eo#ERr»n, Nb &Y 5, b w5 IgE E4E
i, BEFEORBC X ARSI EETHHZ EHHD
hEitatz.

Bl =

WS, S, HER L 8 - o RIER Bz
HEHLET.
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IgE ANTIBODY IN THE HOSTS WITH HELMINTHIC INFECTIONS
II. IgE ANTIBODY PRODUCTION IN RATS INFECTED WITH
NIPPOSTRONGYLUS BRASILIENSIS

NAOHIRO WATANABE
(Department of Parasitology, Jikei University School of Medicine, Tokyo, Japan)

IgE antibody production was investigated in rats infected with Nippostrongylus brasiliensis (Nb)
with special attention to the stages and the parasitized organs. The magnitude of IgE antibody production
in Wistar, Hooded Lister, Lewis and Fisher strains of rat infected with Nb was the highest against the
adult antigen and secondary against fourth stage larva antigen. Anti-third stage larva IgE antibody was not
detected.

Anti-Nb-Adult IgE forming cells in the infected rats distributed most frequently in mesenteric and
bronchial lymph nodes.

Carrier effect and potentiated IgE response in the rats transferred with adult worms or fourth stage
larvae into the digestive tract were similar to the rats infected subcutaneously with third stage larvae.

No IgE antibody was produced in the rats administered with Nb-adult antigen or Nb-excretory-
secretory antigen to the digestive tract. Moreover, intraperitoneal challenge immunization with the same
antigen to those rats resulted in suppression of the IgE antibody production.

These results suggest that the stimulation of living adult worms in the intestine is important factor

for the induction of IgE antibody production in Nb infected rats.

(84)





