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NE= o Y VIR <> Y L 8BE%E Spirometra
erinacei D (plerocercoid) NHEL TRET I
BBTEDN1>THY, ZhETICEL LTEERB L
UIREHE D 524061 ER s s hTws (R D,
1978) . ARENTEEZHIFMHIC L Y B s iz hfkD
TARERMIFT R 5 v g hih % ST MO RIEREREN
BB IohERsRn. UL, HEEHA B
B BHEFRED BEIZOWTO 2T BOTHETH
v, ZOHIZHEAO RESEES RS T WD
(F#, 1973 ; wFH 5, 1977 ; FER S, 1978 ; HEH 5,
1980 ; f&EIE &, 1981 ; /NEH S, 1982 ; EiH &, 1983 ;
Kim et al., 1984). L2 LA 5, ERRHFEIZIZ
LAERDI-DR.

4E], EEHITERMIC plerocercoid % UH XDJE
ERICEE L, Zh b o plerocercoid 2MENBEITE T
ENENIERIT S L EDIC, TR IR
3 FUREAERD 12 2 W T HIERMRBERE LT
IHA L B&T), 77 v 7 REERE (BT LA LB
+), Mgty T IFA L) BLOEXR
¥ VRIERERE (Ouchterlony ) # FWTHETL7-.
AAMERUR L U T kiR (T AEX LB
F), plerocercoid M FR (LIF PEX LHEY),
plerocercoid DY - FWHHRE (LT PES LHg
T O 3SHEEOFHFEMICOWTHET S L L iz, JB-
ARSI X D {ERL L 7= plerocercoid D FEEIYIA % F

ABFIE D — WL ARG, STRERETAR (— R

C) #565701595 D #iBiic X v & hic.
SRRFEFHFLELERE

il

WS v 4 X ME O HUE & KRS 2 R O [TERAL
IZonWT IFA Ik YR LcoTHET 3.

HHEFE

1. plerocercoid DR

Bl O KR fnicer Y v 8EEEE O plero-
cercoid (¥, ZRWFFAOHEICEWTHEL Y ~H
H'Y Rhabdophis tigrinus tigrinus 383 XUy <w~E
Elaphe quadrivirgata »HBELIZLDTH 5.

2. UHFXF~0RRY L miES R

#7- plerocercoid (FAEHAE /AT 3 [, HEER
BEAK (F—b2Z7 v 4 7%, =Y 100u/ml & =
U7 b =A L 100pg/ml ExIzbo) T3[E, %
NENELKEW LD L, VX (AREGRE) 6JD
NIz Eh 5 ETFNEMICBE L. Z0#,
FURBEAE DRI O 72 3 ITHIIRIG £ CRFAICHERHIRE Y
Wit L CfiEE &, A3 ET-20°C TRFELERIC
7.

3. JREEMERRERIRTE

JRERRRFR : BERSNIC plerocercoid Z#:H L7-6 D
TP FIZONT, BR300 5 1425 B IRy b E
Z— VESHC X 5 BRREE TRy L, RIS - KT
B XU MM A2 &2 5 BIAD BT 2 R A 7.

BRI - EER LR AL, BoZ el
10%+ N =Y VAEBEHEKCTEER, X774 L aH -
#EYIL T HE 4ufa L Kossa DSESRYLEE M L=, Hik
Di=dD~E X VERE L7 plerocercoid DELIEARL(E
7.
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Table 1 Worm recovery from the infected rabbits with plerocercoids of Spirometra erinacei

The number of worms recovered from

Rabbit Weeks after
no. infection* Intetr.muscular Subcutaneous Brain Mesentery Total
1ssues tissues
1 30 0 1 1 (DT 1(1) 3(2)
2 30 1 2 0 1) 4 (1)
3 30 0 0 0 0 0
4 30 0 0 0 2(2) 2 (2)
5 65 0 3(2) 0 1(1) 4 (3)
6 142 0 1 0 0 1
Total 1 7 (2) 1) 5 (5) 14(8)

* Five plerocercoids were intraperitoneally transplanted to each rabbit.
+ The number of dead worms was shown in parentheses.

4. RIEROE

1) IHA

FAwHiRxd (1974), EMES (1977) o HikicHE
CiERI L7 AEX & PEX Th 3. BIEL Y VORI
Y SHKIMEKE 1 %S A2 AT AT FIRCTEEL O
O, 1976), &5120.0025% % > =28 iz XV Hif 50
rg/ml ZBEL TH 72 (Ikeda et al., 1978). 052y IR
15 UDIERMEL Y PHRMERTITC 1T L
THWz. RE0.26% &E b ¥ IRMEREER 2 AV
ZA 2B ALZ—HET, 4°C 1 BEIGEEET-o72.

2) LA

BUET 7 v 7 2R BEE - NR (1977), GERRD

(1980, 1981) IZ# LT, Ao PEX 5mg/ml T3 7
v 7 2P (RARMRIE ZRIELTERLE. T
FZ=A7ni4 7T, BR1IBNESETo.

3) IFA

PR : R > (1977), KRE > (1983), i o
(1984) D HEEIZHE L T, plerocercoid #95% ¥ & ) —
JVCREEH JB-48ifE (Polysciences fH#l) AL, 2
pm OWETHWIF EERLRIR L LTHW., 2 oK
EREMCHENL, BETTI{EBEETHEALL.

BOSTER: : 3 —kilniE & LR & X g o 2 %
BRI 50 ¢l RIS EE2. I ZRILEE L LT
FITC E## vy X IgG G $) 50T vy ¥
IeM (¢ 89) O ¥ X1MiE 1gG 4 (Cappel #H8) 020
FEFIRIES0] 2 S ®z. Kisix37°C 3045 TV,
HEx BV GhEXVENBTEMSE (F U o3z E8)
W THEOEAEREEH D 2 T B MEO LS
PO RBNDBERICL VT2,

LI ko> 3 FHEH D Gols SIS D WA B & R I o
BARMREEME O TR, 2EDOFHEICL 7.

4)  Ouchterlony ¥

AEX, PEX & PES O#HiFMEDHELD 72T S
(1977) ® FHEICHEL T Ouchterlony #E#1To7. H
W7z PES IRl ORE A A HK T X CBENE L 72 ple-
rocercoid # Eagle’s MEM #% (HK#H) T37°C 4
B GE2E, ek LE) &L, EEZEHBELT
FRL, %BEA Lowry 3 (Hartree, 1972) TEHIEE
FRELEAL.

B R

1. By plerocercoid DERNFEIT L Z DOFRHEHL
TR R

plerocercoid # 5 & T 4 EHyIC IEENIERE L7726
PO THFizonT, 3055 142 8% O KR ISR
L, plerocercoid D% R4 7-#EHEIZ Table 1 0 Z
< THY, plerocercoid (ZEYGL Y ¥ X DIERNEIALA
bEIRE . Thbb, BEVFX6FDIH 5T
51 ~4EHUED BENEIRES e, Zoho 6%
DAEFRET, 8ENERATH o7, EFRETHEYG
UHXOET (5%) kLU KR AMBKRER (1
£) »oERE, ARGICREHTO DO LIZER LT
Y, LAABOVOLREEL, AEREKF TIIERIC
EEjL7 (Fig. 1). L»L, MEFEOFTR T, B
#30IE D AT BRI RMEE O WA TRV EEh, R
ERRBIREER OB - ARE O - KT ORERIL
(BARREE Y OB SR RIMED Wb & 87z (Figs.
2, 3). RRYL1%65 L 1423 O£ 77 Bk TR KIMEDR
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(Scale, 100zm)

Fig. 1 Live worm recovered from subcutaneous tissues of rabbit No. 6 at 142 weeks of infection.

Fig. 2 Microscopical findings of a live worm found in subcutaneous tissues of rabbit No. lat 30
weeks of infection. Note many cysts with various sizes in parenchyma of the worm. (HE stain)

Fig. 3 Microscopical findings of a live worm found in intermuscular tissues of rabbit No. 2 at
30 weeks. Atrophy and degeneration of cuticle and parenchyma, and decrease of calcareous
corpuscles in the worm were seen. (HE stain)

Fig. 4 Dead worm recovered from the mesentery of rabbit No. 5 at 65 weeks.

Fig. 5 Microscopical findings of a dead worm recovered from the mesentery of rabbit No. 1at
30 weeks. Note marked disintegration and calcification of the worm encapsulated with
fibrous granulation tissues. (HE stain)

Fig. 6 Magnification of Fig. 5. Some deformed calcareous corpuscles (1) in parenchyma of
the worm were well preserved. (HE stain)
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Figs. 7 and 8 Microscopical findings of plerocercoid recovered from snakes. Note much more
calcareous corpuscles in scolex (Fig. 7) than those in proglottid (Fig. 8). (Giemsa stain)
Figs. 9 and 11 Transverse section of intact plerocercoid. (Giemsa stain)

RS, Reticular structure in parenchyma; C, Cuticle; M, Muscle tissues;

CC, Calcareous
corpuscles.

Fig. 10 IgG-binding sites of plerocercoid were fluorescent in RS, and not in C and M of Fig. 9.
Fig. 12 IgM-binding sites of plerocercoid were scatteringly fluorescent in parenchyma of Fig. 11.
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Fig. 13 Antibody titers using indirect hema-
gglutination test (IHA) in the infected rabbits.
[ ) ®, IHA with plerocercoid extract anti-
gens; ®----®, IHA with adult extract anti-
gens.

BThHoloy, HREMOERL 22 & BEiER: B -
7. E1-, RYe%658 B o AR IFEBEROZF LW
BELED . —F, FREOKESLIERRS SRR S
n, HIRFFRTREBCOEREZEL (Fig. 4), Mk
EET AP EEERME A SRR ICHR Y 2 h B RUGRE 2
L, FROFAR/MEDOBTFR bBIEE S iz (Figs. 5, 6).

2. Ry X OHUKEARR

B X OHRMMORRIE ST Figs. 13-15 0 Z
LLTholz.

PEX # iz THA B3 RYELHT242508THh » 12
Y, R 1EE TR b2vsesr FAL, THEICE
oustLoiziE L7z, LarL, AEX %z IHA Hiffff
i3 PEX oxh Xk W {&fEZ# L7 (Fig. 13).

PEX % Jiv/z LA HifEflio R EE % %5 L THA
DAL I BPITWIEA, RYEFTOHUARMIZ20-420-5 LK
<, 1HE# X Mo LA PED bz, £0%#%, LA
PRI ZIE100 T 26-8510 L EfEICEL, 30EHEE
TIRERMEE R L7 (Fig. 14).

Wiz, LA KRG 2o EE Rt 5720,
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Fig. 14 Antibody titers using latex agglutina-
tion test (LA) with plerocercoid extract anti-
gens in the infected rabbits.

Reciprocal IFA titers

Weeks after infection

Fig. 15 Antibody titers using indirect fluo-
rescent antibody test (IFA) with plerocercoid
sections in the infected rabbits. @ ——@,
IgG titers; O----O, IgM titers.
IB-4it eI A & vz IFA 2%/, 208
4, plerocercoid MIEES (Fig. 7) 3k (Fig. 8) i
HARBRAMEDHED TH L IFEL, £ HURME bIRE
WD & KIS S I BAHE 0I5 272D
T, IFA QBB E R AEOBETA & Hvic.

IFA 12X % 1gG & IgM HiifflioREmES % 55
L, Fig. 15 TR/ L7z Z & K 2R Z N OHEMIT—REL %
LEEAGABL, 2BHEhTN261515 L2505 11 L5
EEICELE. 20%, IFA FURiiII10E E THiEz
Bt L, 30EE Tle2s =L LR L. —F, IgM Hifk
fliid 2 WEABBOR L, 72z L2 ), LIRS0
¥ CIRMEE B L7c.

IFA 12X % IgG ORISR %5 L RGN,
¥ LPHRICTH < YT 5 IR OB NRRIRIEGE, S
THRRKMEEDETH Y, SR - AR ORIGHETHES
T -7 (Figs. 9, 10). 7o, BELORIE L & bR
WSO KT+ 5 Hraz@vi. —%F, IgM
D ENIBR OB, BAEOEEIMICHREL TV
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Table 2 Summary of the number of precipitin bands between three antigens
and sera of the infected rabbits by Ouchterlony’s technique

Amount of

Mean number of precipitin bands (min.-max.)

Antigens protein
(pg/ml) 5 weeks 30 weeks
PES 960 2.8 (2—14) 2.1 (0—3)
48 2.1 (1—4) 1.8 (0—3)
PEX 920 1.1 (0—2) 1.4 (0—2)
460 1.4 (0—3) 1.4 (0—2)
AEX 890 0 0
445 0 0.1 (0—1)

Abbreviation : PES, Excretory /secretory antigens of plerocercoids ;
PEX, Extract antigens of plerocercoids; AEX, Extract anti-

gens of adult worms.

(Figs. 11, 12) .

3. Ouchterlony #i2Xk % PES oHftEic>onT
PES 0#itkicoWT, AEX & PEX L@ gatL
7-HESRIE Table 2 DT L Thoto. BRPETHXDS
EH L30E B oME (2 fF5R6E) LRSS ®5 L, PES
VRO RIEL, AEX ORUSMEIED TE) o k.
EHREHImg/m]l OFREE AV 54, PES LRy
EEOMOLEREIIRE% S HE T2 ~44% (£
2.84), 30HETIZO~34& (F#2.14) Thol.
PEX izxtLTH Ok N PES X h A<,
PES ozxh tit@Th o/,

£

FEIZRNT, <Y L BFESEHR plerocercoid %
U FORIENIZEE L THERE & 7z EBRITIHEIC B
i BHREARE SR S, IHA, LA & IFA OV
FThoFkTbEE% 1EE Thifiio ER2ED bh
7o. 7272, THA 2B WTIHRLETO 7 ¥ X il T
OISO E -, 2Dz L3, Paul-Bunnell
BISEFT72 912 7> TIMVBAERA MIE T ¥ YHRIMEK
BEEO—BED LR 2RO LT 5 KAINL (1960)
DL L THA o MR % 100/%8F & Lic i o
(1977) OWEL—FKL, ZORXKIEN b v UFRIER
OFERATERESh b D EEX bR, ThicxLl T,
by URMERORDYIZT F v 7 2B FEHWIZLAT
i, ZOXHIREXREVRRELNT, BEEIE -
7c. &5, LA IEHHEWIHMEEZREL 20T
WTRIZHICE R TH B L Bbhiz. Varela-Diaz et al.
(1976) & LA 2EHBEDBEIEE L L TEH VRN L fH
FEHEEETDLEL, 27V —=vSHEE LTOEERS

WAL 7.

Wiz, Plerocercoid @ JB-4Kff5AIIBHEEILIN & v
7o IFA 12X % 1gG ORIGRTETNIIRLHIC 13X
LPFIRIZHE < BRYLT 3 BEOEABRESEHRTHY, A
RO RKICHEIMIBTH o=, Z Ok RED
JATERLHRE AL S RIR LI T 5/ H (1973) o#
HLI—HLArof. —F, B RE0OERE
EEHORIEET T 5 b 00, FHIRIMEREDE O RIS
WrBET B HEACD > T2, ZDZ L IHE O /AL
PARIMETH 572 L35 MEIEF] (EBIRS, 1981 ; 85
A, 1981) DR LIEEFE—F L. DX ) RHEME
OEAZTROEMED BV e b LB L DHRER
B, RRICHIRREBOZRR LICX 5 e RNEZ LR D.

By ¥ Bz nwT, LA i 5iEx
BT s0izt LT IFA HifEffis PES [zxti 3ik
MRS BRI BB L L b WA L. oK
plerocercoid IZ8 N AR OFEESLEOLL HET
5z b ExbN. Thbb, BREGH BT
plerocercoid @ MRIEBEIIZE 2 b h T Wiz HEH
PES L LTHHENHR L2, BEHC VTR
plerocercoid D—IFHEMEL 72 VIR T 5 7-»ic PES
DAL EG L 72V, BR/MEREDEOFIRMES
HRRICR 2T 3D L& X bhlc. Hanna (1980) (X
by UIHEEIZISWT JB-4RIRaE I & v
IFA T X Y BURRORIRAL 2 BRET L, 1BMEHTIC s 1T 2 Hifk
OB T 2 BEDORH L & BT Z ZHFEHEOET (T,
body D) 12h B L LI

PES n# M0 Tix, PES 0#FM: AEX <
PEX IZHSNTHRLEWZ Ebholk. LL, R
# 53EH TR O IBEBII30EE TR L, PES (8
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Img/ml) THLUEBRORBENARVWEA LD 7.
Bn (1978) 3B D ZEITHWT Ouchterlony
T PEX 8.5~12.8mg HH/ml 23R L LTHVWTWS
b, FRERERICOVWTIERE RNE LELS
5.

FABRPHE IR W TR A  flix RuE bk et
ShTW32, ThooFRAMTaREZIILHLELT
FEROBHIC X>TELHETH S (Kagan, 1979). i
I, BFRFEEESERESHR, <0 Y VBBV T
BREFEN TV S, M5 BIE & ORERISVE TR
DTS (Kim, et al., 1984). A%, ZDHIco
WTORMbEENS.

1=

<Y VBIGESGH O plerocercoid T EBRMIC T Y X
6 PoEENIzEE LT, ITHA, LA, IFA & Oucht-
erlony W% FWTHAEARIERET L.

PEX ZHWwWiz IHA P EL BREF Er-72FhE
b, ETORIXRIGEEDIZ. LA T2 IHA THLHA
TR BUSHHD TER L, MRt 138826 1
HL, 10E#% 28810 LREfEIcE L, 0% % THIE
ZFi L7z, IFA Tix IgG L IgM oFfizRIEIC
FRL, 25EE TERER-11.5 L 250511 L iz 5
L7z, 20, 1gG sz IeM oFh X Y Higia
BB Lz, 1gG DRIET 2 HR O [EMBAL L Bk
DREREERTH Y, 1M DOZHIIEATICEELT
BE SN, F7, Ouchterlony #:# Fiv T PES 0¥t
F¥%E AEX % PEX LH#+3 Lk, PES OLE#RA
BbLE LB bl

£

BB, RAEXOES ZEMS6LE S50 A A %4 m¥ES
K& (BRET) BXORSTEEIBE B AFTLEBEETE
AAXWMAE (KRFF) B wTHERLE.
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ANTIBODY PRODUCTION IN EXPERIMENTAL SPARGANOSIS OF
RABBITS: AGGLUTINATION AND INDIRECT
FLUORESCENT ANTIBODY TECHNIQUES

YosHIHIRO OHNISHI, YosHiMAsA TAKAKURA, HIROYUKI YOSHIMURA
AND NORIYUKI TSUBOTA
(Department of Parasitology, School of Medicine,

Kanazawa University, Kanazawa 920, Japan)

Antibody responses to experimentally transplanted spargana in rabbits were examined by
indirect hemagglutination (IHA), latex agglutination (LA), indirect fluorescent antibody (IFA),
and Ouchterlony’s techniques. Adult extract (AEX), plerocercoid extract (PEX), plerocercoid
excretory/secretory products (PES) were used as antigens. The sections of the plerocercoids were
also used for IFA. Antibody titers were found increased one week after infection by IHA with
PEX, LA with PEX and IFA on plerocercoid sections. And then IHA and LA titers gradually
reached high levels. Although IHA was most sensitive, it has some cross-reactions to sheep red
cells. IgG and IgM titers in IFA reached a peak, 26-1*1.5 and 25-0%1.1 at 2 weeks, respectively,
and thereafter IgG titers decreased more slowly than IgM titers. IgG-binding sites of the
plerocercoid were most clearly fluorescent in the reticular structure of the parenchyma. In
contrast, IgM-binding sites were found to be scattered in the parenchyma. LA titers increased
to reach a peak as 26-8%1-0 10 weeks after infection and their high titers were kept until 30 weeks.
In the comparison of antigenicity of AEX, PEX and PES in Ouchterlony’s technique, PES
was recognized to be the most sensitive antigen among them in the experimental sparganosis
of rabbits.
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