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BAFMK BB BT, FIRBICSET ZaHIC
Lo TEHRS N RINIBFEMBAICHESh, B
BOWGREINEA2ERE S ® 500, BFEORFEEBRKIE
ZRL, PR EDOEFERIREORRDO—> L7 3
(Warren et al., 1975), £7:, HIF BV IEMEZH
L, AEOREZHBECE T 2HAREBAOVIEE LT
HIIEF L (Circumoval Precipitin; COP) KIS
(B8)11 5, 1971; Nosenas et al., 1975; Tanaka et al.,
1975; Matsuda et al., 1977) ®*E#biAd: (Enzyme-
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linked Immunosorbent Assay; ELISA) (#4H 5,
1981; Yogore et al., 1981; Matsuda et al., 1984) i
IRSRAwWshTEI,

INFTIC, FIMPdoRgeRE kv HIE g 2 hip
RROUE, HRE I v T )V v 52565037735
2RO HBURI AN, B OEBHH TR Z I &M
MEENTWS (Lunde and Ottesen, 1980; Littel et
al., 1982; FAH 5, 1984), L L, ThH27 5253
WidH 77 7 RBIGUEALRH ST B T E b — T OEVICD
WTEHBRFHRE STV L, —F, Fm%kELis
DI HBERGEIC B W\ T b RRGLORBITPE S FRbUA D
HBRA, BIUORBBINZIE P —TDEVIZOVT
DEFIAIE N, EEHRE (Ljungstrom et al., 1988)
T3 IgG4 BRVUESBRGAEHIIcEm B 2 &,
v 287 bRIREAE (Hussain et al., 1987) & [



eRIREAE (Cabrera et al., 1988) Tl dfAdiE o 3t
T5% 1gG ¥ 77 5 REERYUKRDEGIBAL b3 LG B 1
LORRBLIENHSHLITENTVS, &5iT, FES
(1983) WWAREHEBPEEHLERICBWVWT, YhodE
i, SWYITEICd 3 [gG B RBUA MR T 2 HiE
SYESRGAA LAEHTRIZ B L ERE LTV B,
LD &5 75 25H g ic k5 R RYA O BRI B X
VRSN =70V, BEEFEEICEDEE
BIOPHAIGEBRIL B L ARET 35D TH 5,

AR TR, BAREMB RGP &2 B4
5229 RMPORIER IgM BL P IgG 4+ 72 5
DUAICER L, BRI X 3 2 h o Il RYADIG
BHOEVICOWT, BRIV %EBE V% Immuno-
blotting # & T ELISA 1 & h B3t L 72,

MHELURE

BAR{Fd %=

BAEMB S (Schistosoma japonicum: Sj) (F1l
HEHRORM T, ERENICBVL T REI Y ()
714 Oncomelania nosophora %= HWTHKR L TV
565DTH 3,

HRIPOIRE

KR4~ 6 EEGDE ICR < v 212 1 PEX 72 b #1604
D Sj A ) TERERERESE, BYT ~ 8 BkIch
IRZERE & DERINL 720 tRONSYREIC ERAH S (1981 @
LR, S L 7o hOR 3 e & 7ok, R
R E T T0CITRE L 7o

ELISA AES L UHRERE T L — b DIERK
1. BAREMB R0 R R

ELISA IcHW /e S i buE 3l S (1981)
KREWER L 72, UEOEHEE X Lowry et al.
(1951) OHEIT L > THIE Lo 10ug,/ /ml DEHE
BECHRBIL 7o S) IR LR 2 <4 2 0 7L — b
(Immulon 200, Greiner #, Germany) IZ#H & &
ELISA gt L7z,

2. 7oF—ENHEEBIOE3 v EKBRLE

Sj IR O 7" o  — € 4L 13 Owhashi and
Ishii (1982) DFHICH > TV, Th%210ug/ml
ODEABEEICHRIL, v~/ 707 — MRESE, ¥
A1k, EezE &, ELISA FHilE T —T70°CITREL 7,
—7%, Woodward et al. (1985) DHBIzHE, HilE
WEZL— F%20.02M#3 v EBEF L ) 2 L TE05E
FERTUBEL 7o, MEBDO 7L — b 38, 6L 1%,
RISEER £ T —T0°CITfRE L7,
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SDS-PAGE REDIERK

ELISA AR &BKICX L TEIR, Mg s
#omg/ml (W V) 0&l&TY vEEEK (PBS)
ISR S SRR E Lice TS ORRK IMERIEE T
—T0°CIfREF L 120

R 2MFE

4% 6 kOt BALB, ¢ v 2% 5 JlLH&EL, |
PLH 7z DA0ED Sj tvh ) 7R EH L D BB P& &
7= (Pellegrino and Katz, 1968), % D&MWK S
2 Bk TI6E H % CHRUEHIRE X v R0 L, 107558
%, 2HHLEMEkOMEEERT>7— 1L, #
HE T —20°CIci#EFE L 72,

EEmAFE (ELISA)

IR IgM & 1gG 4 77 7 2 §UAD BRI,
BOCICEBT E b — 7 2RI T 57D D ELISA &
Matsuda et al. (1984) IC#E U THT - 72, B Hik
& DG LB IRE 7L — b ic 1 % BSA-PBS-
Tween 20T 1 : 2000 Z B U 7o B¢ AR 7 % 1 245 53 Rl
MG S, RIS T, 7v—b28EEL, B
DAV FF Y ¥ — CEEBTUAZ60S NIE S &, BUO T
L— b DOWEAEEITY, BE (ABTS; 2-2’-azino-bis-
(3-ethylbenzthiazoline-6-sulfonic acid), H.0.) %
MAZER T ERIES #72#%, 414 nm DHEET< A
77—t Y)—%— (3o MTP-120; = o +¢t)
ZHWT OD % HIE L, Sj 4 BALB, ¢ =7 %
D IgM PilkB LU IgG + 77 5 REKDOKRHIE <L
AF v —EEEIi~ Y 2 IgM ¥ ¥M#E (vl
Cappel#t, USA) %1 :10,000, E¥i~v z IgGl,
IgG2a, IgG2b, B L U 1gG3 v + FIi#E (7 & ;
Zymed#tt, USA) %1 :5,000icmH L TR L1z, &
XTI & U TRRERETDO BALB, ¢ =9 2D 7 — VI
(1 : 200790 2R L7,

SDS-RU 7Y U7 2 FERXE (SDS-PAGE)

SDS-PAGE HIbiH &+ v 7 V& (2 % SDS,
12.5%0.5 MTris-HC1 buffer (pH 6.8), 10% glyc-
erol, 5% mercaptoethanol, 0.0025% bromphenol
blue) ZEEIOEA Ltk 100°CT 1 A RI&E# Lk
BHY TV E Ui, $URY v 7 VOREIRT 2 ) VT
INREA -20% (W V) OBEEAR S Vv (TEFCO
#t, Japan) LT, Laemmli (1970) ® Hkicit - T
T o1, E7o, NTFEMEEOEEE LTy v 3o HY
F8~ —7#— (Daiichi Pure Chemicals Co., Japan)
Z AR I kB L 7o,
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Immunoblotting

SDS-PAGE 2 & » TR & hic Sj N H BuE K
4y% PVDF (Polyvinylidene difluoride) & (HA
Y RTH) ICEEER, Towbin et al. (1979 BLUY
Tsang et al. (1983) O A HEIc# L, PVDF LT
Immunoblotting 21T > 7, THbH, 5% Skim
milk-PBS e L4 CT—We7 o v+ vk, 05%
Skim milk-PBS T 1 : 100ic R L iR i & =il
T2 EMRIE S ¥, 0.05% Tween 20-PBS Tyti%,
1 :1L,000FRLA~LAFY & —FEHBTI< v R
IgM ¥ ¥1M# (u8l; Cappel #, USA) 8L, [
i< v 2 IgGl, IgG2a, IgG2b, 1gG3 v+ FME (7
84 ; Zymed #t, USA) EFETIHKERIGE /2, K
J#% 3, 3’-Diaminobenzidine, H,0, THfx4, %
NZENO RN & FIG L cHiE N v FABE L1, &
fz, Bt E L TIEH BALB/c v 9 X0 7 — Vi
(1 ;10073 2RV,

& 3

RAEBICES RIMEE IgM LU IgG YT I35 R
A DOHE

Immunoblotting T &  RIVEFRIUA DIEE M % K
HTAIcHY, »oh UHRIMHBRICET 3 BAE

MG~ v 2 7" — VlEP O [gM, BLU [gG +
77 5 2Fik (IgGl, IgG2a, IgG2b, IgG3) DR
W% ELISA 1< & 03 L1z, DR Fig. 11
N

IgM Hifdo B BEE4BE» 5B D SN, F0k
SWEBsERERL, 8BHEHT%D OD ikt —7
(1.251) 1w Ltc, BRY8 BWHLIFE, IgM HiikfE o
BRETORLEIEZR OO, ¥I1.1000 Eo
AR U, 1gGl YA EE 6 BEICHEL, 20
®EFEFT, 16BHD OD HIZ11T1HEL 1, —H,
[gG2a B & 1gG2b HifkD OD 1# (3 2 R4 1 [ % 18
L, HiC0.100LA T THERE L oo 1gG3 Biik i3S 6 B
HicHB L, zo%Eic LR 2k, BRf%16EEHD
OD f#(20.985& 75 > 72,

VI LO#ERY» S, Bt<y 27— VRO 5 5,
HEMMAE L TIgM 8L U [gG 477 7 ik L
NV ENENERSEER LR 8 BEH, BLU168
H DM % B pil &g gL imag & L GRY, Lk
® Immunoblotting & ELISA IZfEH L 72,

RIRRICXET S IeM LU 1gG 79 5 ZHEKD
B RS ER AL
HAE M Rk 8 M H L 168 H 0 < v 2 (M % A
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Fig. |  Evaluation of Schistosoma japonicum — specific IgM (left) and IgG subclass (right) antibody responses to egg antigens

during the course of murine infection.
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Kpa IGM IgG1 IgG2a IgG2b IgG3
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Fig.2  Immunoblot analysis of S. japonicum — specific IgM and IgG subclass antibodies to egg antigens in serum pools from

5 BALB/c mice each at 8 and 16 weeks after infection.
Lane A, 8 weeks after infection; lane B, 16 weeks after infection, lane N, normal mouse serum. The gel contained a 4-20%

acrylamide gradient.

WTHIIHTIRICH T B 1gM B L UK 1gG 4 77
7 APUAD RIS 2 BUH D& W% Immunoblotting i<
oL (Fig. 2),

B8 HH L 16 H D IgM Ptk & bic, 5 FE360
KDa D H & 158 KDa~265 KDa DOt % /R4
DURRFZ 0B RRAR L, BYWHIIC X 2B/ v Fovy —
JITEWEED SNIEh -t 1gGl ki3 8 HE
T340 KDa U E OIS OPUR %268 U 7o b8, BRGu16H
HTRB vy PSS SiciimL, 40 KDa DB
ICMATE NI T OES FHE, #Fic19, 308 & /40
KDa OEFFATICHBOWRIEZ R L, F72, 40
KDa LI FOESFHEEobFRICH LTHERT 5/ v F
RERIGHEH O 1gGl AR TH -7, [gGa
BLU IgG2b PUADKIEIZ ELISA TO#ER & [
DT SDTH - 7205, BY16:EH 1T 1gG2b fifk
EHHVRIGERT /N v FOSHARED Shic, [gG3 bk
(34 8 I H 12105 KDa i 0BiFIC§§ WG %R L

7253, 16 H T1358 KDa~265 KDa D fEIIC A D
LDy v FASHHER L, IgM Pidk EHEM L 2 RIG S
y—vAERLE,

IgM, IgGl 8L U I1gG3 HAENRETIRPMRELE
=T ORERHICLEIER

RE8HHE L1688 H ORI R [gM, [gGl BL U
IgG3 PilAD RT3 €+ — IO RRGEHEic kv B2
EEDLEFENLILY, ToFr—¥RLPIKEI YRR
LB A U - RIRBUE %2 W T ELISA %17 - 72 (Fig.
3)o

IgM itk I IZERG 8 EH, 168H & b i
PR &N, @3 o RBROEFFICE L TEFLWET
(8, 16:8H&E H1270.0%L1 LD OD fEOHD) R L
720 W T, APUA BRI 2D E L L OB
MAEBHBLTVWBE D EEZ SNt IgGl Hilko Kk
FEENR S EN, RESHAE TR o -8 LT
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1.5 [ [ B untreated egg antigen
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Fig. 3 Response of S. japonicum — specific IgM, IgG1 and IgG3 antibodies to pronase-, periodate-treated and untreated egg

antigens in serum pools from 5 BALB/c mice each at pre-infection and 8, 16 weeks after infection, as determined by ELISA.

B3 v FBRUBEREOmE IS LTET (Fh2h69.4
%, 47.0% DR Lichs, 16HETIE S o+ — e
HFICH L TOAE L ORIEDET (65.3% DR %
AU, ChiZBRGHEMIIcHITT 31coh0, IgGl #i
DT BHUR T E b — 7 IBERERA D 5 R T F I
PMANEEAT B EERELTWS, —F, 1gG3 bk
G 8 HE TS DE5 <, B Ic X BRIk T
ot I6GRETR Yo r—EB8L Ut a v &R
WEGROmEF I L TETFAR SN (F0ZENT1.3
%, 38.0%DEL) TEhs, BEHBIURTF FOMH
AT EP—FTLLTEBLTVWBE B DEEZ SN,

E -3

FEMm RGeS A hbilk, Hics 5 =&
toidy 77 5 ZBIGUEDS G @ IR T A PR &
WIZ2WT, Immunoblotting % W 7o 36 7 BRET &
RENTVWIRWA, fOFERRYEIETIEVW L 2O
EDH D, KES (1983) BARMHZRPE v+ F
ITBWT, oG FEVAHMRIRT 2 S okt « 5w
PIOBURSENIC D W TRET L 72658, BRI O 3
5 FE80 KDa LI Eobii, BUHTRFEICHTRID
KDa~40 KDa OHiFEERIGT 5 2 L 2SI L,
IgG BREIAIBRRRIC L - TR 35 H %2
MBI EERELTWS, Muro et al. (1992) 3K
KRG e I IS WTHREREE RV TR L,
IgM PikiIH T 843 KDa LI EOHE, IgG Hifkiz s
F874 KDa LN OHUREEF L, bitks 5 2Tz 0
BEPENESELEEERELTVWS, —4,
Hussain et al. (1987) 3= v —%RRBEBHFEICH
%, Ny o7 RRBEEREE MEDOE [gG VT
7 7 25k (IgGl, IgG2, 1gG3, IgG4) D RIEHRALIC
SOWTHERFL, Y7074 35 TIEARTHEET
1 1gG4 Vit HERIICE» S, £L L T68 KDa

DTobiF%2E#BT 5L, £, REEERTEET
i3 IgGl & IgG3 Hifan68 KDa Ll LD HilF % 4 2
BT AT EEPSLITLTVS, D& ICKER
EdBWE7 4 7Y TIEICBWTHET 22 AD
BB DU IRYUREIC & > TR B T LIRS
nTn3,

—7%, Carter and Colley (1981) 3 HA{FIfn % d1 5§
DOHURMEE " HBBILEE L SDS- Y T2 Y LT3
FOVEBSRIKEN L E W TRET L, AU IC 3G
PR SHURMEEE T 250 &, BRGHEMHIIc b %
RIEADBELET S EERLTWS, Kobayashi et
al. (1985) & HA(EIMBRIND FLIFE M % — F a8
HBER) T YT I RS VERKEEEROTRETL,
R D = ¥ 2 R RPUA I RIFFUR I L TRRE %
BOKBED/NS WHIFESE & RIG L, B
FRIhiTmi, SS5IKBEOREVAEICSRKIGT
52 E%HSMITL, Carter and Colley (1981) &1
BRI DOBE R TV 5,

KEROFER, 1gM & 1gG3 Pk 5 HiE S
ENE LRI L 2 EBED 5NY, & $1240 KDa B
L ofEROVUFEE®R RIS LI, L L, IgGl 72
7 ZAGUADRH T 2 IR EE I Ic L 0 RS0, K
P TI1340 KDa U LOSROBR AR L, BT
1340 KDa PLEffigicin, 40 KDa LAF D05
JR&BHBT B L EHSHIT LI, TOT &I, BAE
1M BRI (IREF D SR RBAIC X - TRMEn 3
PUESYE (40 KDa LIE) &, Eygugdiic /s o Za#s
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%, %72, 40KDa LILodiESEIcZEE LT IgM
IgGl BL U IgG3 PLlAMKIE L7245, &b IgM
Pukicst LcgOiE-EER L TW i,

PEn&5ic, BARFEMKEKGE BALB /¢ =7 X
B2 RIER [gM B X UK IgG ¥+ 72 5 25k
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Bl 52T h b DREUAD ST 2 HIMURO T & b —
TIOWT O LR, IgM ki3 1 B8 L
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OYURAE ORI ZIT S I b - D BEKEVEIR TS 2,
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SEQUENTIAL CHANGES IN IgM AND IgG SUBCLASS ANTIBODY RESPONSES IN MICE TO
EGG ANTIGENS OF SCHISTOSOMA JAPONICUM REVEALED BY ENZYME-LINKED
IMMUNOSORBENT ASSAY (ELISA) AND IMMUNOBLOTTING

HAIIME YOKOI'?, MasasHI KIRINOKIY, YuicHi CHIGUSA"Y,
TosHIO ISHII?, SoicHI IMAI? AND HAJIME MATSUDAY
DDepartment of Medical Zoology, Dokkyo University School of Medicine, Mibu, Tochigi 321-02, Japan

2 'Department of Veterinary Parasitology, Nippon Veterinary and Animal Science University,
1-7-1 Kyonan-cho, Musashino-shi, Tokyo 180, Japan

Antigenic profiles of Schistosoma japonicum egg antigens specifically recognized by specific IgM and IgG
subclasses in serum pools from BALB/c mice at 8 and 16 wk post-infection (PI) were investigated by immunoblotting.
IgM antibody in sera at 8 and 16 weeks strongly bound with egg antigens having a molecular weight (m.w.) range of
58-265 kDa and those of 360 kDa. The IgM binding patterns were similar at 8 and 16 weeks. IgG1 in the sera of 8 wk
PI reacted with antigens with a m.w. of more than 40 kDa, whereas that in the sera of 16 wk P] reacted with antigens
of m.w. less than 40 kDa. Furthermore, antigens of less than 40 kDa were recognized specifically by 1gG1 antibody of
16 wk PI. Both IgG2a and IgG2b in the sera of mice at 8 and 16 wk PI showed very weak binding. IgG3 in the serum
of mice at 16 wk PI showed strong binding to antigens of m.w. more than 40 kDa, with a range of 58-265 kDa.

To examine the nature of epitopes of S. japonicum egg antigens recognized by specific antibodies various time
after infection, the antibody responses to egg antigens treated with pronase or sodium periodate were examined by
ELISA. The reactivity of IgM antibodies in serum between 8 and 16 wk PI was decreased against periodate-treated
antigen, but not against untreated antigen, suggesting that IgM usually recognized carbohydrate epitopes. The reactivity
of IgG1 in serum of mice at 8 wk PI was decreased against both pronase- and periodate-treated antigens, whereas that
of IgG1 in serum of mice at 16 wk PI was decreased only against periodate-treated antigens. Therefore, it is suggested
that the epitopes of antigens recognized by IgG1 antibodies shift from peptide to carbohydrate with the course of
infection.

From these results, it is considered that S. japonicum egg antigens exceeding 40 kDa in m.w. are mainly
glycoproteins which strongly induce the production of IgM antibodies. In contrast, antigens less than 40 kDa in m.w.
may be proteins which show strong antigenicity against only IgG1 antibodies during chronic infection. As IgM, IgG1
and IgG3 antibodies showed reactivity with antigen fraction exceeding 40 kDa in m.w., it is considered that this fraction
contains major antigenic components. Furthermore, the antigen fraction of m.w. less than 40 kDa may be a useful
indicator for detecting the time of infection with S. japonicum because IgG1 antibodies produced at the chronic stage

recognize these fractions.





