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AAEMEBEZERT ST AL SHL, HhzEo
MATHUIEESBGY, BUHIRICZ V. Zh b OFATHIC R
5 ki, i JIABEEMEKE (Circumoval
precipitin test ; COPT) It k>Th&EhTns., —
7, G COPT 253 % MR, RVmEdEo
2 HT5Z LS 22227z (Kamiya, 1980).
0%, ZOMBMEAEIL, 1<) vEAESRL T
74 VABROBIMR TLHRFEESRSBRESR, £h
¥ W ek E (Indirect fluorescent anti-
body test; IFAT), & %Wk JINiEMK)E (Intrao-
val precipitin test; IOP) I X% HAE MLk HiE D5
EaWrE) % &z (Kamiya and Kamiya, 1980 ;
A D, 1981).

05, IFAT & ST, SR LHENEL,
U AR CHIEFIRERRFRD 5 225, K, AN
WEEN LB T L2 & T b DO TH T O ERH TORS
Aicid, WMEEARES. €I T, WAXAARERT R
FEDH LWEZEEEE LTOMERL A XV ¥ — P
#FHif&#: (Indirect immunoperoxidase test; IIP)
2, A=l CEEBIFER O 2R

HHEAE

BEREIOER . 74 D EY - v A T EBKRO AAE
mMEkHEerHY 7%, ddY B~U R 1JLH7 204
BEREL, BRYZSEADOLEOMIIFESHEZAL, 10%
A=Y ARPIEK LR 6 7 BIRTFEES N TW Tl E A
Wiz, BFE, B E OREASR A MR c LTS
74 vai, YL (BX3um), ¥vu—nEHnik

*EIKEARFEFETFEREHE
T R KFER LG IR 5 £

Botg 74y, TH )=V ) =X EBBFTYr—
DERfEERL, Y UEEEATEARKK (PBS; 0.15M,
pH 7.2), DWW THKEATI iR BERGEEL THW
7o RO, 1D RFA4 F 77 R ET4 6 #GH2
BEEE, GYFME~=%=27 (nail varnish) TXHY]
7 (Fig. 1).

i« BAEmMERBEREIEE 74 Y Y - 1A
FERKD 565 AV, T_TO Mg, R,
BT COPT Mtk ThHZ &% WL, Ely—%
(NaNs) iz T, —EMRRER BRICEEL,
—20C 12§ 14877 L. [EFRIEERRE, F—=
v N OFFEEREBIIE AW THEY® COPT 2EEL, #
B (1967) 2 #E> T, {EMMFED COP HjIE FH~
7o XPBEEL LTI, 2060 BR OO ML & 5
L7z

RV A XV ¥ — ¥ BEHEPUEE  (Indirect immu-
noperoxidase test; IIP)

1. BP0 IERs R Yt —endogenous & 5 W i
pseudoperoxidase JHEHE—DIE : FFARBEELE TS
R RN A X — IR ERIET 572D ICERT
0.3% HeO2 A Z 7 — ik (U « B4, 1978), 70%
T ) — 0% k=Y ¥k (Agner, 1941) TR
< 2BER, 721, 2, 4, 8, 10%¥YXHBNITY
XIERIMFHE TD 37C « 30 DKIG: L ORLEZ 13 L
Tl ZORE0.3% HeO: 2% ) — LR TIXIEE A
CElEnT, 70% =& ) —nLil0% kL= Y RO
HTRAES LMl &shi. LarLl, 8HBWI10
%Y ¥ & BH\VZ Y I X IEF MFAE CHEROIFFRY
RERRIEERSEIEE N, & OFERY bR G
DFRE 10% ¥ ¥ EFIMFEM PBS TRI W, —K
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(BetR) MIERR LR 24 F o &4 — ikl
ILEFERICB T 207,

. RISEH : 254 FitiR V>3 Az ~=%
JTTE@D,W i D J5 ik T BB RN L 7 R i & 80
A 187z 90.01lml Fed, WEiEFHHT305MH - 37C T
RIS S ®74%, PBS TXL#EHFLE. DWW THIERR
T, PBS T1 : 320fFICHIR L =RIIBETH 5
R x VA —-PEHZ L b 1gG Y XMiE (Peroxidase
-anti-human IgG; E+HEE, rvy &R 01-02) 2 F
¥, [FRRIC RSt PBS THSMC i Lic. Beif,
0.003% DEIE T H:0: & &¢r 3-3’diaminobenzidine
tetrahydrochloride (DAB; FuYestidk) — b+ VU RIEHERE
Bk (DAB 5mg #10ml @ pH 7.6 ® + Y RIEFEHE
ERICVEME) TS AREGRSYE, MATISH®EL, 7
2= ) =X TRAE, *r—LTERL, S
P ATHAL, KAEERE L. Ba%, K~~~ bx
VY URERIZED L.

IS YEPUAE: © D YR % VT Kamiya and
Kamiya (1980), w45 (1981) DHFEICKEST IFA
fE& Tz

RERS : VY e FESH], T=%FRESH, U=
ATV R BE 8 B, EWR A s 3 4, TR U
44, BHREVO=ZAB~FVTH£1H], FFY 75X
<RESHl, TRA—IELH, BHY —L a==THE 14
®%%m%t®%f,ﬁ&«wikv5—fﬁ%ﬁ¢&
Z XY REREDHEE T~

A |

FE~ LA % v 7 — CEERILARN: - RO A %
X —CiEMT, B (vitelline membrane) & I 53
U LADHICR LRI B, WAIKYESR), 27
YU AERICLHURESFE L (Figs. 2, 3). &
FHIMIERFIAFREEL - 200~51,200 (LUF, IIP i

Table 1 Distribution of IIP titers in cases
of infected residents of Leyte, Philippi-
nes and non-infected residents of
Tokyo with Schistosoma
Jjaponicum

IIP titers No. infected No. non-infected
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>
%))

20

200~51,200) THHEICED b7
DEEN20ED 5 B 2 fi75, 1P EI0THRMEICED bh
72703, fhixpaf th o7z (Fig. 4 ; Table 1).

IIP fiL COP D#EIfF L DR : COP HUSyHH I Bl
DBEMETE, [P fEA3200~6,400 & 258 L 72 % h
EWEERLE. LaLl, COP I 3wt I & T,
IIP fi 3,200 LoBET, Hric MA TR (18%:{:
1541) 2 IIP {§25,600LL - Tdh o7z (Table 2).
iz COP B TIP fE & iz FABRARASER
hie.

IIP fEL: IFA L OB : IIP L IFA ffix k<
M L. Hic IFA {5 6400 L0 BF fiE <ix, Kp

(21455 20%)) @ IIP fEA312,800Lk - Tdh o7z (Table
3). M~ A X ¥ — PEERIUARE, Mgt

ABETIE, R

Bbf‘o

Table 2 Comparison between IIP titers and COP type criteria of sera
from patients with schistomiasis japonica of Leyte, Philippines

No. cases with IIP titers of

COP type Total
=2% 4 8 16 32 64 128 256 512
I 1 1 3 2 5 2 0 0 0 14
i 0 0 0 1 3 5 4 0 0 13
I 0 0 0 0 0 1 2 7 8 18
Total 1 1 3 3 8 8 6 7 8 45
* ;%100

(88)
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Table 3 Comparison between IIP and IFA titers of sera from patients
with schistosomiasis japonica of Leyte, Philippines

IFA

No. cases with IIP titers of

. Total
titers > ox 4 8 16 32 64 128 256 512
1280 0 0 0 0 0 0 0 0 7 7
640 0 0 0 0 0 1 6 6 1 4
320 0 0 0 0 1 3 0 1 0 5
160 0 0 0 2 5 4 0 0 0o 11
80 0 0 2 1 2 0 0 0 0 5
40 0 1 1 0 0 0 0 0 0 2
20 0 0 0 0 0 0 0 0 0 0
>10 1 0 0 0 0 0 0 0 0 1
Total 1 1 3 3 8 8 6 7 8 45
* 1 %100

Table 4 Cross reactions among various parasite infections and
formalin-fixed S. japonicum egg antigens

No. cases with IIP titers of

Parasite species infected No. cases

examined | oo.tive 10 100 200 400 800 1600 3200
Trichinella spiralis 8 0 0 0 0 1 1 4 2
Anisakis sp. larva (Type 1) 5 4 1 0 0 0 0 0 0
Paragonimus westermani 8 0 0 3 0 1 2 1 1
P. miyazakii 3 0 0 0 0 0 1 2 0
Clonorchis sinensis 4 0 4 0 0 0 0 0 0
Echinococcus multilocularis (larva) 14 10 0 0 2 1 0 1 0
Diphyllobothrium latum 5 1 2 2 0 0 0 0 0
D. mansoni (larva) 1 0 0 1 0 0 0 0 0
Plasmodium falciparum 1 1 0 0 0 0 0 0 0
P. vivax 1 1 0 0 0 0 0 0 0
Toxoplasma gondii 5 2 2 1 0 0 0 0 0
Entamoeba hystolytica 1 1 0 0 0 0 0 0 0
Leishmania tropica 1 1 0 0 0 0 0 0 0

R L, M MR L0~ 20587 S T o
7o

RERE : bV eFgE: CLP (Circumlarval pre-
cipitin test) THMETH o7z BEIMTE 8 FlEp & DR
WCRRERISEFRD b, 1IP fHIXfiE 3,200% 7R Lz,

R BE : U= AT V= v« BRI &BEEE] 2
IIP fE100LL E TRERSD D Hh, BE3,2000fH%
RLT.

L@ BIE : 1461% 4 FI TRERIEH D b,
1IP {&1,600% 7~ L 7z.

[ZIW)

14T

(89)

ZOMDHFEBFE TII< v Y VI, EEREER
fE, bEYITXEET, HETHH IIP EI00 THEE
RUIEHS, Mo DT 1055 Wi ZHEF Thole
(Table 4).

z B

AR B i HEREY, BRI RITL, £D XD
RESHCHI L e gk L L TiE, COPT 2 F:EH:
HETRELLRETHD LI ArrbL2L L ZHSh
TW5 (Tanaka, et al., 1975 ; Nosefias et al., 1975 ;
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Matsuda et al., 1977 ; Yogore et al., 1978, 1979 ;
Hillyer et al., 1979). L2L7%&235, COPT IZ{#FH
T % BRI UURDIER R RME T, SR OERAS)
BT L (Kamiya et al., 1980), BREE/A KRG
DI S 2 WY DRE L FiE B LIz nwZ L
(Tanaka, 1976) 72 SR ES.

—75, Bl AAREMRBEDE COPT BRI SR
PR D THRWBEWEREM: %/ L (Kamiya, 1980), &
BICZ ORMEICER L, A~ CREERIMIE & W
TeEEEDEHURE S 2 WIRIINIERERUS S BF S h, 2
BrizcFWSHN D & 91727z (Kamiya and Kamiya,
1980 ; Kamiya, 1981 ; #if# 5, 1981). 7z LpChL =
Y CEE BRI & VIR TR, RERDE
YR v Bk, 20FET s oI
ZRDIEVZ BN, R0 BLEFMEED 5V ITE NG
FEBMESSLET, LB EAAERL LTE
T L OHRBAWEERA DY, WITHOHGE TOEHL
WO BRI L TRES—HDOBIE-S TV 5.

L L7edd s, BLfElbF 08T, ML
EEXIGSE, MENIUEEOREICAVWSATWS
FEERYIAE Y (Immunoglobulin-enzyme bridge
method; PAP ) %, Ha <V CEEHERIMEHRT
BT, Lrb#ilREThasZ eB¥abhTn5s. &
#i¥, Mason et al. (1969) 2LV EBRINLDT,
3BichtkrER, BRICERE (rtAxvF—+¥ ik
) RIS THASYE, BASETHET S
BThBH. ZOFEEERD ZVWEIEHRETELNIK
) VIEE OB O E R AR MK R % ST
—ODREIEHAL, BOWREIHELATHS kD,
1981). L L, ZoK#EER, FEIEMETHY, D
HHRE L i o B Rk REICE @ L Tidniz
W, L7z3oT, XV ERMESVA XV F -0
FEH A (Indirect immunoperoxidase test) 12, 7
= ) VEE BRI QIR 2R .

L 2B, B~ v 2D O LR E O BIpg A
BAWicha, —HORERT, FFERKE R 85 O
LA X v F — CEERPURE TR RICIR S E Y,
FrRYGIA L ORBIVHEEICR 5 2 & T, FFH#Eo
endogenous 3 %\ ¥ pseudoperoxidase {&M: #[H 1L
BT EBUEBETHO. FORD, A% —n1I20.3%
DWRET H0: iz ek (W - B4, 1978), 70%
TH)—NIZ10% Db VT A=V ViER il b D
(Agner, 1941) TEODORIMEDEIEZRA 2, HE
HRBHERERIESNRID. LR, YFER

MEDHDWE Y FEFMFEEMTOMEIZL Y, 131F
T DIERFR L YefatEd PHIEHKR 22 LR LR D
. L2b, THRHEFMEDEE 2 X v Mok
CERDY, SEDOERTIX, 8 BVNII0% Y XEH
i & @ 37C « 3053 B DRI THRSICR ISk S Z LAt
B & iz iz Tz,

LsLehin, T4 K77 20278k %,
3EICbI>TME L KGSEDZ &, YIFRATA
F7'7 206 %BET 2RJREMED £ 3. 2072w, —KifL
{HThb D HRIME 2 10% ¥ ¥ EFMmEM PBS THiR
L, FFEIH DIEsE RSO 1L & #RiniE & o K& % [
R I 5 Th, YHFEFMFEOLTH S CbEIE
L& L RERIC, FOCEOIHEBEKSZ L% S
DT, EOFHIMEAIHE & FEOMER § 0l
ViSo Yl

ZORER, 74V Y LA FEOAARELREE
BEME BFICEH Lick 25, 2417 miERREK
1 :200 (IIP i 200) BALTEMET, @¥$0x 1IP &
3,200Lk L, B 51,2000 fE% R L, HiRd THUE R KOS
THHZEDVHALMTRDM. Ly, MNBHOIER M
HCIRIEBRERIITIZE AL B bk solz (Table
1).

COP #EIAE L 1IP L ORI, 1B L HESH
Teb DTk IIP AL TEE B bhiens, 1 -
A 2 S e b Did RN TIP fE6,4008L &R L
7z (Table 2). &5i, F—DRLEmMFEE AW IFA
fEL DREfRIF X D mEER Mz H D, IFA EXEWD
DEY IIP fHIXEL b bbh, 10~20fED BWMEE =
L7z (Table 3). L Z 52, Siiktt (sensitivity) A%
T LERRT, A (1981) @ IFAT DEE LR
RV eFEE, T AT HIGTEITERE & O
B DR RERIERRD bhic. FEORERSE,
Matsuda et al. (1980) 7% ELISA (Enzyme-linked
immunosorbent assay) T, %7z Arakiet al. (1980)
B NVREBR IS THE LTV, LrLieds, 46
DA TIP fHiX{K<, COP 0BISHETE T,
I MBZRFTIEEDORERNTREZSTHSB. Lic
BoT, SEIDHKE, REKS TOMBERHREE?, H
AR BRGL g L8, HMRBENZ % BE TH
W, SRR RE 13,2008l L EHETSZ Lic
Mz T, hEFEREREORERIEZIERTSZ LI
0, RECL2BHOBHEMI L VHEELRLOICRS
LWz 3. Ei, ZAMERELEEOMICES, BT
THWRERIEDRD iz, LA->T, ik sk

(90)



LEICILYERDOER D D5 WITERZHIRICRITT 2548
BAE LT, MhEzoNMERRS, K< R
T 5 HEARE L ORERIFIRRN TH 5720, KRB
BLTBLAMELEDSH. TDXHIT, EfKEIEDH
HE oA, BIEEOEY, B - BRERDOEY,
A4 R B ORERN A L2 ZE T, Wit
TOXRED HHME XS LTRTS X ZEx bl
v,

—7, Jones and Lewert (1975) 1%, f#E~_L4+*
v ¥ — R T B AR % B R Eh b O sk
R DNEREEAEORNER I 2o TS, Ll
B, HEOHETIHEIR LAY, Livb B
BORGBRICE R ZEE L, T L0 EE TR
DIRFRGEMEET I L 2L TS, 7, R
(%9%) B2 WH»>7Y, DAB & (0.01% HeOz i
0.05% DAB Zimx THM) Ic& BIF T L I
BHREHSRIZVEMT S L LTS, Ebiz, 2
A X F— R ERT HIEORREN R T, BRlkE
NIEHBHUIE L, BRCHITIC X VRN s h ek om
ARBRWEREZLZL&ERNWELTWS. L2570, &
FEDF A DFHHETIE, 10%H/L~< ) AHKIC L 5 RSHTE
ET, Lrbh 774 VEEPIF THoTY, T
B ARV ¥ — PRBRIIGREOERCH L, Lirdby
XFIEF MEREMALEE T, Jones and Lewert (1975) #%
el LI P oI R A2 a2 AT 5 & L 28]
ALY, BRI XV MEkShI. %7, DAB &
AN F v —PRERPULE L, HEOFEICHS, &
DIERE CHEMALZE I DRWERNPE LR D Z LAY
Ao Ligol.

x72, BT B AV IcRHBE U T, kR
EF o (Kanamura et al., 1979), FIHIRLEPLE
1« BHERGEDOX ] (Helden et al., 1975; Okot
-Kotber 1978 ; Kanamura et al., 1979), SEHE&HK
(immune-complex) & % \Wix ZHIZ k% REREBER
O (Hillyer and Lewert, 1974 ; Hoshino-Shimizu
et al., 1976 ; Jones et al., 1977) M RJREE XHL TV
5. LizhioT, SEOMEBESL A X ¥ — PEERENIE
i, IFATICHL S b EBARIETH Y, FHZ
DEIEMTHANRES THD. &b, AHRA
PIEDBATE S IVICHRAE, BB EHIE ~ OIS HIAF
ko,

Ll s, SRIOFEDEKRKOFLEIX, sir<)
VEE, 774 VEHORFEORE L, LrbR
i FERUH R 5 BUIREI it & Fvy (Kamiya and Ka-
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miya, 1980), U2 FMBELERFRI 2 MBS AE T,
MA TRISH DR B AAEAR L LTRY, FRERG
AR R THD. TDX I REREORERIE, FEfKBE
DEICHEBA; - MO S®R EEIcEWZ L BN
X, EDXORBET COEEREBMICHAEL2ES
RVWHETH D Z LISER I L.

T4 Y By e LA T ERED HAREL T R 8 E
BorL~<Y VEE~ Y RO BIgR 2 HW
S~ F X ¥ ¥ — PEEFEDi{AE: (Indirect immuno-
peroxidase test; IIP) %, [FE®D HAEmME HERE
DHIEBRHICISH Lz

BEMESHE, MFERRMEEL - 20000 L THE,
BRI 1 51,200 G, 374 (82.2%) &
1 :3,2000L E OBtk Th o, SREEDOIERYLE 204
DHH2H0i%, 1 : 10DMBERR THIEEZ R LI,
FETERYE THY, BWERMS Ev L. F7,
COP DRISHF L ODEFZRTIX, IHAiconTiREREN
IIP fETH oA, T - MEEZRT § O Tix IIP &
3,200L4 | T, #Ic A CidA)125,600LL 1 Cdhol-.
F7z, IIP fHIX IFA fE& X <HBEL, #FICHL LY
PBRETHDZ EVHL N E RO

RERRZ, MY EFE, U RT70< v - BlFf
WhiE, ZALRERFME & O TR b, MiE
FAIR1 @ 3,200LL L TIHA L .

SEIORBELA X Y ¥ — PEERPUARE, RiliciE
FUH SR B R DOLE Lichr~< Y VIEEART 7 1 V&
ORI A EPUR E LTRSS Z L, &Xhikk
& B ) BNBFEMSILAET, W2 RISERD IR 235k
AEAL LTERAFIELRD Y, TR - B OFITHIC
BT B FE MR dE O SIEBENC SRR S 2 LRI X
hiz.

BHbHUYIZ
BEASARERTRFE LSS V&S E LIl
SEAEMETRIFTRES WMELICEHERLES. £,
AW h e EE LY aMmEE, IWTET
RICERHELET.
P, AMEOEEILHESOR HAFELEESRERD
CICHR2E A ABREZLSICB LV THER L.
b4 #k

1) Agner, K. (1941): Verdoperoxidase, fer-
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DIAGNOSIS OF SCHISTOSOMIASIS JAPONICA BY INDIRECT
IMMUNOPEROXIDASE TECHNIQUE USING SCHISTOSOMA
JAPONICUM EGGS IN FORMALIN-FIXED
LIVER SECTIONS

HArRUO KAMIYA, TosHIO SUZUKI,
(Department of Parasitology, Akita University School of
Medicine, Akita 010, Japan)

HajIME MATSUDA AND HIROSHI TANAKA
(Department of Parasitology, Institute of Medical Science,
The University of Tokyo, Tokyo 108 Japan)

Application of the heat stable antigen in Schistosoma japonicum eggs to the indirect
immunoperoxidase technique (IIPT) was investigated for the diagnosis of schistosomiasis
japonica. Sera of 45 schistosomiasis patients were collected in Leyte, Philippines and those
of 20 healthy controls were sampled in Tokyo, Japan.

Eggs in the histology section of liver of the mouse 8 weeks after infection with S.
Jjaponicum from Leyte, Philippines were used as antigen. Test sera were diluted with 109%
normal goat serum for eliminating endogenous and pseudoperoxidase reactions of the liver.
The sections were incubated with each serum in a moist chamber at 37 C for 30 min. Anti
-human IgG conjugated with horseradish peroxidase was used at 1:320 dilution with PBS as
an appropriate concentration. The freshly prepared 0.05% 3,3’ diaminobenzidine-tetrahydro-
chloride in tris buffer (0.05M; pH 7.6) containing 0.003% H:0: was used as the substrate
for visualization. The space between the vitelline membrane and miracidium in the egg
showed most strong peroxidase activity. All of the 45 serum samples from patients showed
positive reactions at 1:200 or more dilutions. On the other hand, among control sera, only
2 cases resulted in a low positive reaction at 1:10 dilution (Table 1). Cross reactions were
observed in the cases with Trichinella spiralis, Paragonimus westermani, P. miyazakii and
Echinococcus multilocularis infections.

Immunofluorescent antibody technique (IFAT) using eggs in the same liver section and
circumoval precipitin test (COPT) were performed on the same serum samples as reference
tests. The results among IIPT, IFAT and COAT correlated well each other (Tables 2, 3).

From the results, it may be suggested that the present procedure of the indirect
immunoperoxidase technique is useful for the diagnosis of schistosomiasis japonica in the

endemic areas where other patasites giving cross reactions are not existing.
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Explanation of Figures

The mouse liver sections with many egg granulomas of S. japonicum ; divided
by nail varnish.

Eggs showed positive peroxidase staining; incubated in the infected serum; wi-
thout any counter-staining. X230

Eggs showing strong peroxidase activity between vitelline membrane and miracidia ;
incubated in the serum of infected patient. Sections are counter-stained with
hematoxylin. X660

Absence of peroxidase staining in the eggs incubated in the normal control se-
rum; no counter-siaining. X660
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