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EELITZ N F TIEFEEMBRE Angiostrongylus
cantonensis &7 v b LEPIC AR B EED FLURHE
OB ERAL, “hbd Ty b TRITBIIRIC S DR R
FELTVWREZL2b 56T, FURPARIEDT v b
miEic—i@tkic L BHEshRnwZ L2 HE L (U
T« R, 1977). LaL, ZHhHORET v FET
BRYVZF LU a— L OFET BT 5 RO»E
BicHmT 522 L 28, ThTERS vy befETS
T LR X OTARBHIFICHT 2B L EE S EH
ek, &biT, OB EBMEEER CHRE BR
éﬁ,:n&$ﬁm#ﬁ’ﬂ?6fﬁt®ﬁ?¥wmw
MRS B AT e 2T AT b E W R IEBER O FED
NIz ErD, BEX Y EHShHRYED: ﬁFﬂu
FTERO GEERERE ERLTWSZ L& BiFL
1979).
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Z ORERAEEORHERL, Thrikkich x oREE
iz oW TR Lz THiET 5.
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1) SHoOREE T v b ~DRERGL

ERAEmAR L RS, HRETHRELLT 7Y
h~A~A L VEEIMSEE, BHfEEIC Biom-
phalaria glabrata, #EXC VA A F—% T v b
Ruttus norvegicus % VT FEERE|N T MHIHERIL T
WBLDTHD. 5 1HIGRO Yk, 40~50 HE O
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B. glabrata # ANT{E{bile < 37C, 2B:HIMLL, F 3
S ERR Uz, SiudEEEMSET CERCEL, &
HRL®200g OF v b—LHic ) 100EDH 5\ i350%
FTo&RB VT EAVTROKRE L. S0ERYETE
iz #FD30H#%IC 100 £ FRYL S ¥, ERILT
2) Jv bk IgG BLU C3 DiEH

7 v b IgG ORERUIAEFIREIC X 21T DEAE-
tur—XHhHS5hruw v 57 0—12 Lo T
7o. Thbb, FHEET v MiE 20ml & s BFRIL T
SEETZ#VIEL, B5NES%E 0.006M YV VEEER
&k, pH 8.0I1CFE T L7z1%, DEAE- kv —XHh T A
Y, Rl—ORBETIR CIRH S € 2 i

7 v b OREE 3RS (C3) &, HFF (1968) DFik
I HEHLL TR L7z, S5mg/mlicie s Xk i AERE
/& (0.001M EDTA % &is) i @ilf& ¥/ Zymosan
(Sigma) % 2WRIEW L 7215, 4AFAHK T 2,000
rpm, 1053 DFOVERE 3 BIfTRV, ZODULE 50 mg
e 7 v Mo 10ml 2Nz, 37C TIOHARIGE
iz, RS, Kk#& L7z 0.00M EDTA-AFERHEAT
6 E LT Lcts, WEEZFER4ml CHRES E,
37C, 6BERIME LT C3 » fME% 17>, Zh¥
2,000 rpm, 1040 L, Bl ERR L

3) EmpUAOER

7 v b IgG BLW C3icxd 2 mEixzhthny
FXERACTIER L. FHRKE SO Freund’s
complete adjuvant (¥ hry) LEAL, £ 1.0ml
BUYXORE, EHMOKT, HRRNCORTOEFL
7o, RO S % 10 A [#FR T 5 BTV, Bk
D 2 FERH IR L THE 2 R L.
COHIMEEZ v b 1gG L RICFIET IgG @y &5
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ML, Zhic)ifr (1966) DFHEEzH#E>T FITC (Fluo-
rescein isothiocyanate isomer I, crystalline, BBL)
®EM L. BEERTHR BEHEo FITC % 0.1M
NaCl 51 0.006 M YV VEE#EEK TH{L L 7z Sephadex
G-25 (Pharmacia) 77 AIC X5 X NLIEETREL, #i
WT, RIUEENR CEM{L L7z DEAE-tvr—XH 5
L7 w= bIT77 4 —THHERN L. BohESD
Yb@aFE e BAELE (F/P EAkh) 1 ~20FESEE
HL7.

4)  BehUkk

RBifedp 5\ WVIFERY%, 0AMET0RMICbhRZY,
SEEFToDT v AL, Hifi, L, 3 X O
HL, #9%5 %%/ —NT—BEEELL. A
Sainte-Marie (1962) ICHEL T 3T 7 ¢ ViC AHL,
3 um DY EMEM L. RIS T 7 4 v,
LIRS AIEE 37C, 405G SYE, BREWETRES
e Lo, BNFEMEE (Carl-Zeiss) THE L.

R F O—iX [FIFRIC Bouin JRCTHEEL, WEICHE
DTRI74 VPR EERLE. Zhic~<wbxv)Y
Vex AU UVZEHPARKL THEL, BXhAkick
DT & R L 7.

5 DBERORIE

BT vy PTRULELEZELWDERSED b 5B 2
En, FEELEERFEL, DEROKEICKHTS
R (%) Rl WECHELUTOACEE L.
7 v MIFE LR ESE, OB L TR DMK
AR TN L. RIEC, ORISR
BREFELTWAEAXINEREL T LERKEHY
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FFEAEEENRNLDD, BEDEEILE F.ONT
ZEORIEMEDOHIREEED 5 Z £ 23 TE 2 (Photo.
1). 30HBIZR% L, MBEBEISbCEHARLDOLR
v, ZOFCRBEMRLEEDILS L0 LEHBEsH
Te. £z, FIROMEIIRSLSBIR TONKDIEE, SHE
DEE LWL L, —MicHRORMELBEShk. 40H
Hiz/e 3 &7 BET OREHia#E Pz 2RO /M D
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HEENED SNz, BT EC L 2BETY, KRife#
10H B Tid £ KEHRBITRD b2 nat, RIERE
BELL 25200 B Tix mAFERICRERERIE B OH
7z (Photo. 2). Thii7 EETFTOL&BICKSZ L3k
{HBEREEO I RL @A LaiEd bhanolc
2%, 30H BLAME D& R OMALTIE, BIKDOFE L ZH
tR72  BARDONEERLBNIRDO IS, SMEEZ Xz IgG KU
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DEROKEIC X 2EE #kEML, 50 HB TiX
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Fig. 1 Increase in heart weight in rats
infected with A. cantonensis. Each point
represents mean value of three rats and
vertical bars show the ranges of three
values. The value of day 0 indicates mean
value of ten normal rats.



ELTRY, BCALHORENEH T, £
REHIIT IR DO BB IT IR R S L, FisRMERT I3
B, B X > THBEOHREE LR bR &
D X 5 REWALTIX, Photo. 3 ITRLIZX H1iZ, IgG ®
C3 DRFMRIEEIRD bhic.

3) ftilcBiFBETR

Jifi TR RG220 B 312 13— I iR BE D FE ML 3 & O REE
WA DREE L bR 27z Vb 5 VMR DT RS
BO LN = O DOBINR TixZ DI IREE DA
BiEE L L ok BEROIEEEA SN, 30H B
1723 LRBII S HICHEITL, MilBEOIREZ L L2
WESIIR OGBS b, £, HITOREL
758 1 $iSh i i Ba - e o BRI A NICTFEL, Z
el e UTHERO AR L IEHMIC bz o> TAH
5N 5k 57227z (Photo. 4). BIRIZPEE, HiED
JEERHEIZ 1T 5 L VL WREM R ORE R 823
B i, 408 HOBIRTIX, &bic, 747V JAF
EHERZL TS LBbRE DL L Bgshk.
F72, TTIRBEMRLEBRGD D Z 0L 5 REAICIE
B E PO e LTeREMERRSEEL T, hn
DEIIRB I EVEMERR & 3R 72 L TV R WERAL T b E/IC
A bhie (Photo. 5). #YeHifkikic k 28I Ti3,
BY10H B2 53 Tl i FRIc RS 1B b h
7z. Photo. 6 IXR§1%40H H DBIRTH 543, SHEIC
IRIC IgG BE WV C3 DWIEELALRS. 747
YA FEMERIZLTWIEIIRTIIIMER T TR
R & THWER SR bhvie. £z, HIIRY
HIZHT 5 IR T 1gG, C3 DRFTARILE
HH stz (Photo. 7).

4) BRI AFR

RRYRRE P W OREYIC S BIC WIRBRFE IR &
Nighpolz. UL, MEERFHBIETIXS0R B, £
MERERE L AV X7 AEBOREN FERHL Y, =
D) RREEEN KL, F—< P L RKELD
[l R NSV R AR NV AP NY s s M (el s el
(Photo. 8). #&NHifAkic X 288 TIX, ZDXHRE
BIAC IgG, 3 X C3 DiE T Hhvlz (Photo.
9). Z DRERIEDMBFEN LT EY%30H B 5 540A
HizhiF THRbm<EDN, S0HBIZR2 Li13LALHE
FOTWe. L L, Bt S ¥ 5 L HRSE%30A B D
400 BIZiZBUFEROIREI B b d L Hiczo7k.
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BRIz OVWT, EF SR ZIhE CEARBRNEMLTE
Te. TORR, T ORFEEEEGHBHESFOLOT
HBHZ L, TOFEABREOIFEYWEIPERICRE &
naZ Lk, i, HRORHSITRYGEEPIC—RIC
BT 22, M oEIRAL & LICEUENT 32

e L (BHb, 1979). &bz, HERYE
B L DBURYH L OB S, DEBRYEOBHE T LER
LZNICKEL SEOE 1 Mmoo tict L 2o TEHE
DHEBARGBIPBRHSND L 91cR Y, REBHITOR
AETRIC T RIS B kT 5 H i R FESE 0
Bxrm L (gD, 1980). AB|TIX, T OfEH
BEVBBYEET v b OEESRRCRIETRELRANT S HE
B, B, DR T ORI oW, HEFTR L L
IZ AR DS A R ORI & R;A T

BCit, BR%20R Biz 7 B TIRICEAT 2 hiks
L RFT R AEEAROLEN AL, DX H%
AL TiE Bk EFIC 25 0 RIEM IR 0R B2 7.
ZOREFTII0BF BB E bRBMLWbDERY, £
ZIZi Jindrak (1970) OMED LK, SEOFEM
ft, HLAICAERLTWS LEAbh 5 ERMEAED
bhic. ToZ ki, AL )W, HHiltshREE
W ERRIC R LI ERIMIC X o TR Shiclitk e
Z O THREBAEEFRL, ThXAKROBEREL LTA
BRI IO THE IR TWEZ LERTLOLEZD
iz, MToORZERAEIMIC L30R B L% Ok D fL
FEETLRI SN, 20X ) RiEEECIIEEEDE
7, NIEOIEE, SME~OREREORERY, mE
ROMBFTREZTR LT W, SAEEAEEZ L TORMIC
B 2EBRRMAER ISR~ T ) TRERR T &
5N TEY (Adam, et al., 1981 ; Blackett and Ngu,
1976), HAEBBRYEDSTH, N—F = v MEBHT
B HNBBEBNAR ORE & LTS Ea ko mEsE~o
EIEZ BN TWS (Gamble, et al., 1979). LK
P AR HIE DR T B D IFERERMEBEIRAN SR 1 b 2 B
BBV L 0 DEELRBREILE L TV S RIEEMELE
Zbhs.

BYe7 v b TII30H HEME, 2L AL OEETELY
DIERZR L, MEFENC LBERCEALL, i
flic BRTEY 7 1gG, C3 DL LIREE OHIfRE L B
7o AFRERR BT HBIRIC FAET BN, SEBRRsw
TeBE, —WIX AN, FETZIZ LR MOLATEY
(Wallace and Rosen, 1965), FEHH bBRELZTX
TOEGTAOBICAR B ORF LBl SEBIES
RIDIBERE X UG © oA EA RO, RE
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DR L, LRPICEEL TV Akl & OBIEIE AR
THBH, MY Y—<ETRE, DFHERKTORED
L 2RI O B AR O, SHiIhEf

LT LDHROFEEN HEshTn5 (Blackett and
Ngu, 1976 ; Galvao-Castro, et al., 1978).

A BFEIC XD TOREICOVWTIE, Tkt (1966)
BTy hEAWCTRES0H B oREE FlicBEL T
5. ZFhiz k% BRI O IEE 3 X OSMEA~ D RAEHE
MELOBEL L bic, FBHESHHIEATO RN, i
% bk Lic BRRO INERI O ER LD TH
7o, SE%E L LRROFTRERR, RIFWIOREE
BETH L 20 L) BRMFRIEGHE20A B, HF TS
o bhiz. LaL, MiToms Rk ik imsilkic &
ET5 X912 530H BUBRCBWTHIZERTH Y,
COBNIC D L T4 T A FEME N LaiF
+ ClCRHEL UIRE M E .l L LI S5O RIEMME
DEEE L b ormE bBRsh. ZTheomER
SEEALIC TR X W EB R IgG B LU 1gG &
RO % — T C3 DILHEVBD bh, REREHEIC
L BIMER LER SR SUEEAERC X i TORE
oW, EBRIC, EBRBEO—ETHL—F
= v MEBERTHE ST BY (Brentjens, ef al.,
1974 ; Gamble, et al., 1979 ; Johnson and Ward,
1974 ; Scherzer and Ward, 1978), Zih b TidEM:
g oER L & bic IgG, C3, C4 72 & DERE~DIL
Fr L b ROLMEROEFNBES L TVD. REH
B0k Z mIFRY o BB R S Wi b
BmEsni, ThiRKc 335 BEEEO iR LR
B, mIpeSidih b ORMEY L HUES RET THAKE
B LI b DL Ebhi.

MAEEEOFE DR TR, Hilh TofERAED
TRk L C ICEE T 2 REREEROGEFEN L  OF Th
5N THY (Annable and Ward, 1974 ; Brito, et al.,
1979 ; Digeon, et al., 1979 ; Houba, et al., 1976 ;
Jones, et al., 1977 ; Lindsley, et al., 1978), A3EER
TURYET v b OARKESENALL, R—<BE%
BRik L ORERHELE LTV S L ORA LN, TD XD
7T 1gG B LU IgG RO C3
LRI DA, MO MIREE O F A& BUE & [FIRk, S
BIKIC X B RREBRORBNE X bR, LaL, &
WA TOZ DL D BIFELBRRD 5 VIZHRGAR30H H
25400 Biz i TERICE» Hheat, 508 B T
EELTWS X HicBbhie. MBIRNIC K ORHR
DHEELTWB bbb bT, BTORENINLD

C—B%THARRIRHTHY, 5%, KEKEFED
Wle, SEEAKOLERER, BROBERELSDT
FEHICRRET L7z,

Pk, BEESBERICE T 5 RERABORIRIEL €
OFEFRIC OV THE LS, BRiRLLT v 0%
A, HEOBREFEN TR SN 3 REESE L HiLF &
BERLTWAHAEFNLICLIDIEENLDD LD EEZ DN,
iz ioiRie L OREEZ 5% S HITRFT L2V

RRAEMABRLET v b2V, BEEAKOREHE
T ORBRHURILE 7 DR R & ORI B W T RE
L, UFOfREREE-.
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4) BTG %30H H H40 R BiTh T TRERED
ZL DLDICELWIAER A DN, TOkbR—< T
L ORI B D b el b bDOhRdHDiz. Thb
D RERE T SRS 3 R & B LR AR OEE L B
gshi.
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STUDIES ON THE CIRCULATING IMMUNE COMPLEXES IN RATS
INFECTED WITH ANGIOSTRONGYLUS CANTONENSIS
——DETECTION OF IMMUNE COMPLEXES IN TISSUES—

AKIHIKO TAKAI, MINORU KENMOTSU, Hisami WATANABE
(Department of Medical Zoology, Niigata University School of
Medicine Niigata Japan)

YosHiYA SATO AND MAsAMITSU OTSURU
(Department of Parasitology, Ryukyu University School of
Medicine, Naha, Japan)

Deposition of immune complexes in various tissues and their histopathological changes
were studied in rats infected with Angiostrongylus cantonensis, and the results were as
follows.

1) In the brains, the deposits of immune complexes including IgG and C3 were obser-
ved around the larvae migrated into subarachnoid space and on the arterial walls (tunica
intima and adventitia). In such regions, infiltration of many inflammatory cells and findings
of vasculitis were seen.

2) Cardiac hypertrophy, accompanied by dropsical swelling and slight cellular infiltration
among cardiac muscles, were found in rats later than 30 days post-infection and similar
deposits of immune complexes were detected in these lesions.

3) In addition to the findings of interstitial pneumonia, severe vasculitis of pulmonary
arteries characterized by thickness of arterial wall (tunica intima and media), infiltration of
inflammatory cells to adventitia and fibrinoid degeneration were noted, along with retiform
deposits of IgG and C3 in the adventitia. Local depositions were also observed at the sites
of pulmonary egg granulomas.

4) In kidney, expansion of glomerular mesangial matrix, almost completely filling
Bowman’s capsule, were observed during 30 to 40 days after infection and deposits of IgG and
C3 were also positive in the glomeruli.

These results suggest that the immune complexes probably play a pathogenic role in

tissue injuries of various organs of A. cantonensis infected rats.
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Explanation of Photographs

Brain section, 20 days post-infection, exhibiting worms migrated into subarachnoid
space and infiltration of many cells around the worms. (H-E stain, X115)
Fluorescent staining of brain section, 20 days post-infection, exhibiting local
deposits of IgG around a worm in subarachnoid space. (X 139)

Fluorescent staining of heart section, 50 days post-infection, exhibiting IgG
deposits among cardiac muscles. (X 340)

Lung section, 50 days post-infection, exhibiting granuloma formed around eggs and
larvae. (H-E stain, X104)

Lung section, 40 days post-infection, exhibiting cellular infiltration into the
adventitia of an artery. (H-E stain, Xx130)

Fluorescent staining of lung section, 40 days post-infection, exhibiting retiform
deposits of IgG in the arterial adventitia. (X232)

Fluorescent staining of lung section, 50 days post-infection, exhibiting deposits of
IgG in granuloma around eggs and larvae. (X225)

Kidney section, 40 days post-infection, exhibiting increase in mesangial matrix
which completely fills Bowman’s capsule. (H-E stain, X347)

Fluorescent staining of kidney section, 40 days post-infection, exhibiting glomerular
deposits of IgG. (X729)
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