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FEmAEEFERORETE, BEX Y FENCEEASH
L ERBONHED IR & L TEERLFICKRH S,
ZO—MIFERIUR L LTI ik Shiz ) (Gold
et al., 1969 ; D’ Alesandro, 1972 ; Smith ez al., 1972; 3¢
H « FIAR, 1975 ; Deelder et al., 1976 ; SEH, 1976),
SROGEESERETERL TRILFEBRLTNSZ &
MBaEibh TW 5 (Greenwood and Whittle, 1976 ;
Houba ef al., 1976 ; Bout, et al., 1977 ; Smith et al.,
1977). R, »H5MEEAEICISTOEREI Sh
L Ekx ORIEMABBEE SR B 248, FAERRIYEC
BWTH, B 22 v U 20 RIREFR O BEME LS
%, MERABRRENR~T VT, MV Y—=, L
R HAER EicBWTHES U T w3 (Houba et al.,
1971 ; Lambert and Houba, 1974 ; Nagle et al.,
1974 ; Blackett and Ngu, 1976 ; Poltera et al., 1976 ;
Moriearty and Brito, 1977 ; WHO-Report, 1977).

TOXIRBEND, EELRIINET, EHREMR
1 (Angiostrongylus cantonensis) &4e7 v b # v,
Z D MEH O RIEEEAROBIRE & £ O i T oA B B
OHEMEORERIE R TE . ZORBE, K7
v MOERIZERY =F L v 7Y a—n (PEG) OFETE
T O 2RV ERCHEML, ZTATER 7y Mg
FETHZLIcEOT, £D Ty MTEFB BRI
TRRRFUESEESNB L, ¥, ZOWLEREERME
IR CRERE, VAR L72 b 0 AR BRI Ak
LD T? Ouchterlony iz k> T% FHHARILERE

o FRAEESHENERE
OB R E A A

Bz LigEnd, BREBEIcHRT2EMEL
Ricxt 3 2 RTES L ROGEEEBETERL TS
LR L (EED,1978). KT, REPOHIR
BRI 2 BB & & VIchRF LIz 25, HFIE3
B L 8HEBICERHR 20— ¢ LTHRIEEH, &
BE2D =7 TIIREDREEFIC L bR OFHcishl
FEENEELTWA b0 LBbhie (FHb, 1978).
THETORMEE, SEREL D FT v MoWT
RIFLIELDTH Y, SENTSERY: & /D5 2 7
N7y MRV, REEASEEROBIE L FUROBRINR
Wizo>WTHEL, HEFOBRrRHTOTHRET .
HHEE L UAE

1) SEOEERBITT v b~DRY
IEFAEmMARRIL, BEESDOERE THELLT 7)Y
H<A <A (Achatina fulica) X V&% 3 #shH (L
ToH, 1978) %, WRIEXE I Biomphalaria glabrata,
BIEEXICY A R F—F% T v b (Rattus norvegicus) & i
WTERSENCHAMEELTW S b2 L. F1
b oY%, 40~50H B D B. glabrata %#0.1%-2
YU (0.7%ERE & To) T 37C, 2EFIHEL
THEI L, ETEMSET CEmRCEL, M
RFo 2D v Mg 420, 80858, &R/ VTl
WTRAMICEE Lz, BT v bbb ORIk Bk
L VTR, MmEgixs37C iz 2EBBE W TE b ICmE X 5
BEL 7z,

2) HEEHR

BYeS v MIHBIIR X D BRER U 7o ERERR B & B ALK
TEHE L, WS TROBRS, BREEERETEok. K
JED I, TOHBBRICKSEROKBT & v EMA,
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1055 R84 L7z, 3,000rpm, 30430 L, EicHt
EWERmMY) vEREREK (PBS), pH 7.2 2MN%,
4C T48KEI R & — 7 — T EikH 2720/, #lil
¥%1310,000rpm, 3043fhE L L, Z0 LR & £MmHK
(WWE) £ LT, BEAE%15mg/ml cFHELTHEHAL

-
.

3) FmEOIER

WWE 3t 55iMiE (Anti-WWE) X, v b &
AWTERI L7z, WWE 2%80 Freund’s complete
adjuvant (¥ bwi) LFESBEML, £00.2ml %7 v
FOETBIUOHARNCHE TSI THEEL. Z
DI 108 IR T 5 BTV, B o 238
FElf% I &R L i & B L7z

4) BEEARB X OHURDRH

MEFOREE AR X OEDRTOFIROKI,
IR (ERES, 1978 ; BEHD, 1978) L[Ef% 6.0%
PEG I & % 4 RAYTEIREE T/T 72 DT,

SEEARRL, & UBEEK (pH 8.3, £=0.1) T
12.0% & L7z PEG (F¥4r TR7,500) Bk L S BBA L
7ofiiE%E 4 C i —BRiKE L, 4 Ul thdk (PEG-ppt)
#3,000rpm, 2053 a0 L T4, Zh i 0o50fk &
?0.1 N NaOH 258 &IV LT, 280mp DWIEE T
O THIE Liz. BYutso PEG-ppt B, K
HioMmiE» PEG-ppt B & DWNEEDZEL LTRLE.
PEG-ppt HOHEHEOHKREICIE, MiE0.5ml XV
187- PEG-ppt #0.3ml » 7 = ViR (0.02M, pH
3.2) CHML, & b iz4Cic—HRiKE L THIF L Hik
DFERE TR & ¥ 7%, Anti-WWE L ORT
Ouchterlony # (Ouchterlony, 1958) #1772 - 7z.
Ouchterlony #iziX, XwF—/ « HEEEEK (pH
8.6, 1=0.025) T1.2%I272% % 5 I\ INBERE LI T &
v —2 (Beheringwerke) % 47 AR FiZit L CED 72
E&1.5mm OFERFEREFV, THICHERZI2nm &6
mm D% 5 mm OEfE T, &4ICiEfE LTz PEG-
ppt & Anti-WWE %7z LT, 4C, 48BREKES
iz, SENE, BICER 6 mm o WWE L3 BT,
PEG-ppt H OFUEKRE b FIRFIC T2 D7

5) PEG-ppt HIOHLFD 5347
FIEREAEETER L TW5S JUROSHTE, PEG-ppt
ERBICHE U THIHIME (Anti-PEG-ppt) iI2 &> T
1Tieole. Bet%20H £50H HoMMiE» PEG-ppt %,
Fnwi-imiE L %80 PBS gL, Zih & Freund’s
complete adjuvant #ZEEF L7z D2.0ml # 2 P
RBICHK & Gl UTe. S iuiiZ 7 A FIRRT 7 BT 722\,

B OSEALIED & 2 BB OMFBEEEMR L. 208
MiE*ER 7 v MLE T E2RIRL, WWE &0OfH
THREBEKIKEIE 1T o7. SEBXIKENE (Schei-
degger, 1955) I, Ouchterlony #: & [7] USER AR %
v, HEILIc AN WWE %280V iEEBE T 4 BRikE
X724, Thk Y 5 mm OB KB EATIC/ER
L7zi#ic Anti-PEG-ppt %77z LT 4 C T 48 RFfHI &
SET.

X BR B ##

1) SEEA R LHRRTR

Table 1izid, BEYLBT0H 22> T, 10A MR TH
L7z v FiifED PEG-ppt &OHEMNE 2D HTOH
BRI E X U700 B TORAEEE £ LD TRL
72. v b No.1 ~No. 7 1241120848, No.8 ~
No. 14 [F80ERRLBETH 525, K2 LY 2~19, 33~
T8O REEZEIL L7z, PEG-ppt &0, WS
2T 20 R 0 B0 RYLBRIC L R TH R WHAID 2 B
n, BlicHEEREE DTN 2ETH T v b No.
1T, 600 B RV THRA LY PEG-ppt EOMEINE A
bhT, 5 & 6 EDRBEZEIULL 7 No. 2 3 X U No.
3Dy b THRYEH30H LRI TH PEG-ppt BEOHEM
B EVHBNRNDN. 0BG 4 EEIL,
20 H B £ TIZAR Y D BE R Lz 30 A Bicidgd
L, &L LT, 208E&§EH o PEG-ppt EOBEMX
40H BB BWTEH THo2. Zhicxt LT No.
8 ~No. 14 80 ERYLHETIZ 10~20 H £ TIZFE L W
PEG-ppt O HMNA & b, &H, —BgIC PEG-ppt
BT B EGNH HIH, TORRICbZS THY
PEG-ppt VUV &R LIZSDREDDT.

Zht Ty bd PEG-ppt FORFRHRILZFESR
BEN 2 BLUS5ELPL, PEG-ppt Eb EH /2
MERE ok 2 HEERE, T XTOEEIERY
RIS & 22072, L L, 20BRILEETIE,
BURBE & 207 5 fEED 55, 2 AKX 2C60H
BIcHES M ShicoRrTH Y, Y 3EETHL40H
PIRTICHURRME & 72 B b Dix 2 ole. Zhicxt L, 80
HERABETIE, 1AEREBRWTTNT20H B & TIcHiK
BRMEE 720, 20955 4 [E{K1X30~40H Hic—RAICHT
B & he{ 207225, 50H BiCi3FUOLEEE
M &2z, F7z, Ouchterlony ¥z X 3EBE#H & LT
BRH & 2P, 208RYHTIIEMICTT, 808Rk
YLRETIX50 0 BUARE, 70 DERWIERERR E L TR S h
B DM%Eho7. Fig. 1icix, 0 14]L LT No. 6

(20)



259

Table 1 Circulating immune complexes and antigen during the course of A. cantonensis
infections in rats, and correlation between these data and the worm
burdens of individual rats

Days after infection

Rat No. No. of adult worms
10 20 30 40 50 - 60 70 recovered
S NS S B R & s B s 221, 3 1
.2 EEGept  0.020.08 0.01 0.05 0.10 0.18 0.20 5 2, & 9)
AR S R & A R i s 62 4 8 2
S Ve S o S o e S o s 0 e e 132 8, 3 9)
D i S & B & & s S s e 152 8, 87
S IS I S & R S s s 15(210, & 9
R S R IR S I 19(210, & 9
5 g (O (5 (O W W W B(S10, 52)
i< € e S S o s e (821, 810
U e o S ' o o B(218, 329
u R W W W W 2(224, 819
2 i G GooGp O ) @ O 822, 520)
o S 0803 08 08 0B M 08w sm
H gl;:ltGi-g%glt (()'+1§3 (()'Jrz;l ?#)8 (gJ.rgs (24,;1)2 %ﬁ? %J'rf)z 77(233, 544)

The amounts of circulating immune complexes were spectrophotometrically determined by measuring
the absorbancy at 280 mp of serum polyethylene glycol precipitates, and the increase of the com-
plexes was determined by subtracting pre-infection value from post-infection values. The score
in parentheses denotes the degree of the contents of antigenic materials in the precipitates, as

assessed by Ouchterlony analysis. The evaluation was established as follows :

reaction ; + : weakly positive reaction;

L No. 130 7 v Mz 2WT{T72 27z Ouchterlony # D
WRERLEZ LaL, RIBCITR->7 PEG-ppt H1C
OFAERITE, WL TR TOMEEIERLM %8
LTHETH ok

Z DX 57 PEG-ppt O & FUFMRHR 2 HWRED
T bickiT 572oic, Fig. 21z 28D PEG-ppt
BORINRRLE, Z 0 FHHELEcEOKET, *
7z, Fig. 3 cix ZzoifRBRE R L. S0ERKRYHT
@ PEG-ppt BOHINNIZ20H B TlREFEIREBIEWVE
WEZSTR LzDicx L, 208 ToFhiE, 200 Biz

(21)

H:

strongly positive

: negative reaction. Rats Nos. 1 to 7 and Nos. 8 to 14
were infected with 20 and 80 larvae, respectively. *

polyethylene glycol precipitate.

—E R BN 2 R 7S, FOREIZ/INE L, FEEOM
DEF0HLANCB W TEHTH /. Lal, 20ER
QR CH40H HLARE, PEG-ppt EIHIMZRL, £
ETHBPEY, 60, TOHH T HE VYV KEARELR

bhig igof. MHOMOZER, FUROKRERITRN
TEHIEHTH Y, 205G TI240 H LRI HURES
LB AR, 60BN 71.1% (5/7) ZE—7
ELT, HURIZS50 B EURBICOR kLo, Zh
Rt L, SOEERRYLEETIZ20H Hic 7 &+ 6 E{k (85.7
%) MPUEMBEL 2D, 400 Hiz42.9% (3/DITETL
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Fig. 1 Ouchterlony plates showing the presence of antigen and antibody in

serum PEG-precipitates from No. 6 rat (two left figures) infected with 20 larvae
and No. 13 rat (two right figures) infected with 80 larvae. Large wells were
filled with the dissolved precipitates obtained at different times after infec-
tion and small wells were with antiserum against whole worm extract (Anti-Ac)
and whole worm extract (Ac), respectively.

7ehS, 50H Bizid100% (7/7) 72, bk 200
v'—2 &R Lk

P EDREREZ S Lic, PEG-ppt BOHN L HEOR
HURIL 2 Mk B A3 L O TR L7cD2® Fig. 4 T
H5. —fikic PEG-ppt BOBME L\ EHRBE
ERBBEDLZVD, WHEOEICHEREELA bR
holc. MERRHBOFABAI0ELLT o kT, 40A L
BN HURBEME & 2 B fKIX 2 22 > 72 A5, 50H BUIET
X, 4#ELLEOMERREAFE L TWBEEIE T STV
N OREENCHURMBE & 2227

2) PEG-ppt HOHEDSHT

J&YL%20H H £50H HICHRDB BT & o 7= ko
PEG-ppt 2% 47—, ZhEFRRIC HELTEL
Anti-PEG-ppt & WWE & O] TT 722 I B ERIK
BE0RER % Fig. 5 &R L. 200 H» PEG-ppt ic
s BHMEX WWE L o< FEMITIC 1 Aok

e L, 50H HD PEG-ppt (x5 SHLiE Ti 2
EDOWHERERDI. DY b, 1A1320H HD PEG-
ppt X BHUIME & DRI TR E N IEEBR L RIS
BEERTLOTH O

z B

IERAEMLAR RS 7 » ML IC TR &1 B e
FIZOWT, ZTHETORMERED LI, 22 TS
h208 L80EX R X T/ 2D T v MzoWT, Z0D
SRR A R BN & BUFMHPREL & % bl L T AT
SO TIX Y200 H < PEG-ppt BASFHRREE
IEWEWEZTRT L 512 Y, FEH20H Hic85.7%
(6/7), 40H Bizi%42.9% (3/7) I2{&F L7245, 50HH
IZIEEU00% (7/7) 3Btk & 72 b, B (EH o,
1978) TR W T 100 2RS¥ v FTE BN
TR L B E—E T AR 2. i, 208BRYBET

(22)
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Fig. 2 Increase in absorbancy at 280mp of
serum PEG-precipitates of rats infected

with 20 ( )and 80 (XY) larvae. Each
value is the arithmetic mean of 7 rats and
vertical bar represents the range of values.

100

Positive rate of antigen(% )
4]
<)

10 20 30 40 50 60 70
Days after infection
Fig. 3 Per cent positive of antigen in se-
rum PEG-precipitates during the course
of infection in rats. : Sera from rats
infected with 20 larvae, NN : Sera from
rats infected with 80 larvae.

%, 30H DAATIcE Lvs PEG-ppt BN 2R+ Eiki
$72<{, PEG-ppt BEOEINIZ40H LAREIC B W TEHT
bote. F£ie, PUREOKRHEYL 60 AEDTL.1% (5/7) %
v—27 & LT, 508 HUARRIZO BBtk & o7z, PEG-
ppt BOEIMCOWTIE, B (EES, 1978) TU50
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#2100 ERYEE TRIR OB R T2V, WEOM T
SREFRDDZ LT TE o), SRICS0E KRG
B ToO PEG-ppt B34, ZOHEAITH, WEOR
TOEZ3BEE E TOMFIZBWTREVEHISA BH
. THODORERLY, ARG &bk 5 BREEIH
TOSRIEREAETERRIC 12 RYL B A D /0 H e B
LTWa Lo Bbil. 0EREBICRBNTY, Rk
BRI TOREEABROBEINSCHRORIEEZEHTH-
=z Lid, BEOREERICE LR ITFROMS B
WIREEFR L ikt S o bsihic dkT 2 R E
OHEMARELEL bR, LiL, Ty MERNICET
BABMADOREFRNEZRN LIERTIE, BEORER
o LARRYE20H O TELL, 30BUETIIZhIEY
hERREL bW Z ERRESATEY (LTS,
1975), 80 #£RYL# T PEG-ppt BSRERSEH20HHET
T EERRABIC T WME E THEIINT 5 2 & 20 RYLEE T20
A Bizc PEG-ppt B —RAyICHNT 2 EER AN S
ZLLEIAEDL, HEORE, ARIZELRIFE
BORINIBYIH TOREES RO EL B
2 TWaELEDNE. ZThbD 7 v b OFT—RIC
PEG-ppt B3 A L7z, PEG-ppt HIZHIREHKRE &
N R 3FEREAHATDH 5 2%, 20 ERPFE O PEG-
ppt EOBMN L HFUROKRMA, FEHICE 1 Hishhok
HaEhs X i/ b40BE (Mackerras and Sanders,
1955)  HEB &L 72 0, SOERYLEE TOHFBHR D 2
DE—IH50H B THoZ LR END, BRIABYTO
AT RICITRIIR LU 1 g\ T 2%
e IRMBEOBEEI R Shic. BE, 208 M ThH
DT b MERR RO FAERA 8 ELL Lo EE T RE BT
OHFEOBRHBAEHTH Y, %7z, PEG-ppt T oHiFY
BOSD D, BEGH TOZE NI REERIEKEEC X
BUWHEME LT LIARPRE ENTDBZTH A, Bife
B TIXZ OLBERE S L 2R bl RYLBH
@ PEG-ppt FIZRWH &N 3 X S e o =HEME»
FBRBEDONWTNOFREEREICHKT S LD TH 5003k
MLTWiany, ERELEmAR Y, H3EOME BT
TREBFBERICSE U B2 DHFHMRE o2 L35
N TEY (Oliver-Gonzalez and Levine, 1962 ; Sadun
et al., 1965 ; Justus and Ivey, 1969 ; Williams and
Soulsby, 1970), AHREDFEITIE BIFD ST 5 H0H
FRVCERShTN3Z L (1D, 1978) % 1#1%
BOBIET 2MREMICZROFABEFTFEI S EL TN
BT L (Fh4s - #RH, 1973) AMbhTW5. RYHIH
TIRAEES ER OISR ORBRSHEEO K TF

(23)
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Fig. 4 Serum PEG-precipitates levels and antigen detections during the
course of infections in rats, in relation to female worm burdens. Each

point represents PEG-precipitates

levels, as determined by measuring

increase in absorbancy at 280 mp of the precipitates, also showing antigen

positive (O) and negative (@).

LR L2 b, BREBEHTOZRALICEHEI KR
ERETZRDRPOLFERIIAHTH 325, HUEOKRH
WRiI%#%E Ouchterlony #iz X IEEMRD i & & LTHEE
L7354, RBYBH T2 80 R TH O 2Tl
{, REEABHRICES T 2PURMEIZRE Y 80EK
Yuptt 20 ERYBHCH N THR VLN LR S h

7e.
ARBLSLT, PRI~ & 5 RBLE» b REEHE
EOFRE TS TR EET A LRV, <>y AEMK
hOHE, 100EDENH )T 2B EEv TR TIX
RRY%44~90H &\ S BB ENCE LW RSB A& D
wWnasHohd Z & (Bout et al., 1977), 800&n /L

(24)




Fig. 5 Immunoelectrophoretic analysis of
antigenic component in serum PEG-precipi-
tates of rats at 20 and 50 days after infec-
tion. After electrophoresis of whole worm
extract (Ac), throughs were filled with
antisera (Anti-PEG-ppt) of rabbits immuni-
zed with the PEG-precipitates obtained at
20 and 50 days.

BV TERP ST v bTIK, Bk SHEB L12~14
HEZE—7 L LI EahROHEME R Lic 2 &
(Santro et al., 1978) R EPHESNTVWE. ZTh b
DG LEROERERYE2AED L, MIRFAEFZR
BORYGC & b7 D EEEA AR TR, SERREIC X
ST Hb SN BB TORBEEEETR L, VI
BEEDOHFAETHOTY, FEIFCHBOERIC L b7 5K
PG TOREEEARTEREZBR LeThE R oRne
Bbhi.

&

B

ERAEMARRRE T v MU ICRE S h 2 REES
EOBHEZ B BT, 53 Hi5hh208E L U80EE
B SHZ 22BN Ty MeoWT, MEROREESE
B L FZOFTORBEFURORHIRILE 6.0 %R Y =F
vy 7Y a— iz X AR RIS THER Lz

SOERYLIETIL, RYAA10A H THF LW ILIRE OB
%L, 20 HICXEEREBIGEVWEVWEEZTRT LI
pote. k7, EPORURMREERS 20 HHIZ85.7%
(6/7), 40H Bici342.9% (3/7) W& TF L2, 50HH
1Zi3100% (7/7) 729, B2k 2 00— &RL
7c.

Thicet L, 08RG T3 Y430 B LRI ThiRE
DE LW EZ R T RGP <, FURB40H LTI
S s hinol. LaL, 408 BLARE, thEkET
WA LHE D 60 HHD71.1% (5/7) #E—27 &
LT, 50H BUARRICHRIB &N B & Sz,

¥z, WBHOWESEL, REEIKEEICLY,
20HET1Z, 500 H Gt 2A00EMHE LTRIBSh
7z.
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DT eh b, BREAIHOGEESETERICITERY L h
BEOLVPFEICEEL TR Y, B tozhic
%, EINE & R S SROFE 1 HighhomRkick
T FMEOEMAEELTWS DL E 2 bh
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CIRCULATING IMMUNE COMPLEXES IN RATS INFECTED WITH
ANGIOSTRONGYLUS CANTONENSIS—RELATION BETWEEN
IMMUNE COMPLEXES AND WORM BURDEN—

YosHIYA SATO, AKIHIKO TAKAI, HisamMi WATANABE,

MasaMITSU OTSURU

(Department of Medical Zoology, Niigata University

School of Medicine, Niigata, Japan)
AND

TAkAO YAMASHITA

(Department of Parasitology, Yamagata University

School of Medicine, Yamagata, Japan)

Circulating immune complexes in sera of rats infected with 20 or 80 larvae of Angiost-
rongylus cantonensis were studied by the precipitation method with 6.0 % polyethylene glycol,
in relation to the worm burden.

In rats infected with 80 larvae, the precipitates (PEG-ppt) increased considerably as early as
10 days after infection and reached nearly a plateu level at the 20th day. Two peaks of dete-
ction rate of antigen in the PEG-ppt, 85.7 % (6/7) and 100 % (7/7), were observed at the 20th
and 50th day, respectively.

On the other hand, the increase of PEG-ppt in rats infected with 20 larvae was not
remarkable in sera obtained within 30 days, and antigen was also not detected in the PEG-ppt
for the first 40 days. The PEG-ppt, however, increased significantly at the stages later than
40 days and antigen became positive in 71.1 % (5/7) of the infected rats during the 50th to
70th day.

The antigen in the PEG-ppt was detected as an immunoelectrophoretic precipitin band at
the 20th day, and another band was seen at the 50th day.

From the results mentioned above, it was considered that the formation of immune
complexes in early stages of infection with the parasite was closely related with the degree of
worm burden, but in later stages, another antigen derived from eggs and the lst-stage larvae

hatched, seemed to be concerned with the formation of immune complexes.
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