(HERFMTE $278 HL15 6575H, 1978)
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T =Y % REIC BT DS ZEARETHALE O R AR
FRIZOWTIX, ZHETEL OFEFIC I OTRIS
A THY (Van Thiel et al., 1960 ; KEES, 1965 ;
Yokogawa and Yoshimura, 1965 ; /N& B, 1966), &
TeBIERRIC X o T b MEEBIC & b TR LR
PBE LTS (Kuipers, 1964 ; /NE S, 1966 ; /M,
1967). Zhb0mA» S BER 2 LT T7=9% X
FEICBIT B WEE, Anisakis HRHERR B OELERE
ZARFEHL L L ERARTFBREEEL L b5 TV
X —MRT, Arthus BIOREDO T IV —IZ AN S
NERBLEINTWS, LA L, BECETT29
BT A IBEUREIE, Wk BEBER TR S
MLV H HIZOWTIRBER BEERMAII RV, Kl
IZRVWTIE, TOMBEEMRT 2R L LTTRDK2
DSOEMPERICOVWTHRRS, EE1 TIX, Anisakis
GO E 72132 h & 0 SEERER U7 g EE O ~
vy (PHAESREVLET) EREOFEE,
IERERN, BT 72 CICER LTERIC X 2HAEADHER
BB L., SHI—EHRHE, ZhoOFRRICHRE
BOMICEE LT, A LKEETOMRBEISE® ik
L7z, EBR2 TE, fhoFEd Ricii) LORIK
B2 X 2T, RIROHBFTR2E LE20BErE2MD
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1. FEBAE

a) HBEEHHROER

Anisakis 1FIghH (Berland 1960) 38 X Y Terranova
HEFWFRGIEEER 7 by ¥ 7 ONEE ) RERL
Tz. 7 B (Ascaris suum) FREIIERICTTZD
HILE X VB2, A Xk (Toxocara canis) pRA
RONBR I VIR Lz, T bFAE kRS0
HROERL G, BiCEER LB Y TH B ik
5, 1975).

b) Anisakis $hili~F 7w €U ks 0k

BESR (857K, 1968 ; $hK 5, 1969 ; A, 1974) 0
&<, BRIEIR X Y BiHENTE, DEAE-cellulose 7 5 A
rmx b7 7 4 —DOHAETICI VER LK,

Zhb0EEHIWTFH $0.15M V v EREE Atk pH
7.0 (PBS LRE&T) TEHEIMEE 600ug/ml IZFHFL T
—20C IZRFFL 7.

c) ERE

239 D2,500g HiEOREE A, MRk BE L2 b
27z,

2. HEHHYE & Sepharose D4

EiEo BEHERE RS X OB E LTHmE T VT2
v (BSA LB&¥) % Sepharose FiTIZiLFH IZ LS
SR LDEERICHWL, AL Porath et al.
(1967) Ic#E LT & TR—FMTIT 207z (Fig. 1),
<7 bH, CNBr ik Sepharose 4 B (Pharmacia
Fine Chemical) 1g iZ#J200ml @ 0.001M HEELVAIK
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‘7Dry CNBr-activated Sepharose (lgﬂ

swell and wash with 200 ml of 0.001M
hydrochloric acid on glass filter:

samples used

Anisakis larva hemoglobin
Anisakis larva extract
Terranova larva 7
Ascaris suum

Toxocara canis

suspend in 0.1M NaHCO, containing 0. 5M NaCl
add to gels

r(:tate en:l-over-tnd for 2 hr. Bovin serum albumin
at room temperature
(10 mg)

centrifuge at 1,000 rpm for 3 min.
and wash away unbounded proteins

mixed with 0.1M B-ethanolamine at pH 8.0 for 1 hr.

wash with 0.1M acetate buffer (pH 4.0) containing
1M NaCl
3 washing cycles
wash with 0.1M borate buffer (pH 8.0) containing
1M NaCl

wash 3 times with phosphate buffered
saline (pH 7.2)

Sepharose gels binding with worm extract

Fig. 1 Diagramatic representation of cou-
pling process of protein to Sepharose gels.

EMATRABEEE e d & TRAT7 4 VE—% A
THBIEER Lz, kW TH50ml @ 0.1M NaHCOs i
0.5M NaCl RIS L, 52 L»H0.1M Na
HCOs /10.5M NaCl ic#5fF L7 £H A iilig 2, &
AEAREL LTH10mg BE L, =R CURMRES®
7. Gel O#EPIX, Sepharose KiFDREEZF< 72
2, BEOTEABE AV THL ETREZEY 2
FLICEOTRA LK., &51T, Gel DREOIEFEMR
T SEMNT, HEET pH 8.0 LAZ1IM
B/ ZF ) —ATIVEMATIBRRESE 2, KE
#%134C 0 1M EifeiEER (pH 4.0) fn1M NaCl
L0.1M ESEEE R (pH 8.0) fM1M NaCl TREIC
3EI%EE L, Sbic PBS T3EMES Licdh L, HED
4 fERD PBS &Nz T20%EEHKR & L-.

3. Sepharose R TREATMOFE~DIEA

EB (1) T, EBRIED IVIDORRIC Anisakis Fhilt
LK EZiZ~E S v € 254 L7z Sepharose %,
BWEE, BN, KTICEA LK SHhHRRIERC A
2W, ~ES e EURERICIZS 1 TERAY, KHukl
Pd7-V EHRERO0.1g © Sepharose iz FFEEHHF (&FE
HET1lg) 2ZhThFEA Lizb0 g £ 0OMALizHE
AL7z. HEAIRIZ, 23 gauge DEHEZ 2T 2ml D
HERBEAVW, KT~REROEEEZ 2 EATREL D
THEBRESR Lieds, B~ ——F VRRET I T
ROFEETNIBRE X THEA L, BEE~Z, =—F

JVRREET I B RTBER S ORI T I S S 2 RIA LEA
L7z, BALERRICOWTREERM L, RERnEk
BREELUS (IHA L&) 2 X v i sphifdmz e Liz.
2 HHRBIEREOIEIENEME, BRTRAE, BEERNRED
£1FL, ~ESv EVREROFRRIZTABEECEF =
—F#FINT Anisakis $ip25EFoROBE L, 24
BB ER L., Lend>T, Thbix4BEETms
PEERE L, BY OFRICOWTIZ 7 EE £ Tl
HEOHB LB Lz,

EE (2) TIX, Anisakis ¥itd sz 7 kKR
Pz & BRMERRIZFIL, HHRE LT 3 PIOERIERE
RHWZ, Thbb, B1EIT Anisakis $1H25E % FH
Fa—TERAVTEE L, F2HIz—TVRETT
Anisakis Sy 25 E & JFRENICIRA L7z, 553 BHIEER:
L7-258D Anisakis b B{Epk4y %, Freund’s com-
plete adjuvant & & L CHEWHETICEH L. %4
B 7 & e B g s g R 2500 8 & i R e B- L7z, BLE
BHA 3P, FH12PDBIERRIZOWT 6 BEHILEMD
FH %R LT 5 Sepharose fE&% hikmtik 5
ROBEECEA LK, Thbb, HATBEORF{ID S
FAEINC 2213 TH 4 em DOREIRET, A XiEt, Terranova
Sk, T HWNE, Anisakis ShBOLHHRE, BSA, %
HAE T v UV O KERRFRFERO HICA 0.3ml §
SEA LK (Fig. 2).

O--~-—-- Toxocara canis
~~=-Terranova
T=== Ascaris suum

Anisakis (crude)

\\\\\ Anisakis (Hb)

Fig. 2 Injection sites of Sepharose gels
coupled with worm extracts to stomach wall

of rabbit.

HEARD 5K 3 mm B io/NE 1z BT AR
SFEHL, PUFBEABMOBEIE Lz, HUREEALT
2 H2ARFBICHR L THEZ L VL, KEMUEZENT
BAREZEWRL -5 &, 10%+sA1<Y VI TEEL
7. BABE LB %, BEWC Lz3WEI0 HLBIK L
TR 74 A Lz L T OB 3 ER LT
e, AL ToEFSHE X 2 EF RS b & 514
LR, FHLRRETOMENOSH S LD LD, BEA
HOMBAET &, MERKIENER L2 bR Eidpk
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4. FURfEORIE

MHFEMED JEE THA i2 X V1iTh - - HER
Anisakis IHDO~ES v EV RERALE. HEOEL Y
DFRMER~DBIE S B & OHARME D R B3 H# L [
¥Ths (KHES, 1975),

% BR B ##

(FEE1)

1. Anisakis hi2HHEE X U~ v EVEA
] (No. 1) Tix 2 IBIRIT256fF 12 ke D7 23 F DI Hik
fliD LR H SN 4 BB £ THIEMIZES L 72 o
7o HBEEALH, No. 2 TLA~E S u EVEAH L
2L RSO E R Lz, No. 3% 28E#%ic 128
fEE T LU 4B E TESN R L, 5 @B bHAMm
THeL7z (Fig. 3).
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Reciprocal IHA titer

Fig. 3 IHA titers in the sera of rabbits
injected with the larval hemoglobin and
whole worm extract of Anisakis larva.

Antigen bound Sepharose gels were injected
in the submucosal tissue of rabbit stomach.

BREREABICOVWTAB L, ~E 7 v ¥ VEAM
(No. 4) T 2i#I21,024 5L 2 W 2D% L LR L,
43BHICII8, 1925 OEEE R L, —7F, &REA
#1Tix, No. 5 No. 6 ¢ HicEhFh 2:EHE IT5124%,
2565 R LI2RITIE L A EEH R, No. 6 TiX6il
%128fF L RRET LTz (Fig. 4).

ETEABCOVWT 2 3 &, ~F /v £ UEAH
(No. 7) Tix, 2#%Ic512fFLa Y Z0®ROERL
3EE T 2,048 iz EL, 438% b R—0Fifkiffiz R
L7, SHHEREASIF 1IZRES 1 EUNICET L
Tz IhERE, HBYD 1Y (No. 8) ZOWTHIE
L7=A, 2% T 12852 R LLAL 438 H £ °TEBA
{, ZO%THL 6 BH TIRI6MFIET LTz (Fig
5).

2. Anisakis $hHi2ARET OB

BTEABCRW TR, SHHREAS 1 PNELTL
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8192 No. 4

r “+
4096] —
S102] /
E B No.5 @ — o ; hemoglobin
0. .

< L o + 0 — o ; whole worm extract
Z 256 / \ ; killed
g / No.6
S —_—
S 64
R o
ﬂa
=<

16

1 I I ! ] 1 )

Weeks after injection

Fig. 4 IHA titers in the sera of rabbits
injected with the larval hemoglobin and
whole worm extract of Anisakis larva.
Antigen bound Sepharose gels were injected
in the peritoneal cavities of rabbits.

4096 _
+
B . *No.7
= 1024
g B ¢ — o ; hemoglobin
- L 5 0 — 0 ; whole worm extract
= 256 / + i killed
s - o 0o—o
g el / ™~
a
E = o 0
e 16 I / \1:10 8
! L L L 1 a1

1 2 3 4 5 6 7
Weeks after injection

Fig. 5 IHA titers in the sera of rabbits
injected with the larval hemoglobin and
whole worm extract of Anisakis larva.
Antigen bound Sepharose gels were injected
in the subcutaneous tissue of rabbits.

fetzdh, ~ES v EVEAR L Z ORBERS & EE T E
TEpholed, BEEEAR, BEAEARTE, ~T
7 e EVEAS L EMBREAR L OFITIE, &bl
&7 w BV EAGIO K R E AN U RIS
VR DTe, ~ET v EVEAFICONT, EEN, B
BEN, KT ORRBIEFNCIIT B BIEFE RGO MRk R
IZoWTHD L, BIENRIERTITHRE ABHEER X
CRERD 2 HFTCHET OHIMZESLRZD bh, 0
FERESTHE T BRI BRI BV L TV 2 032 B RS R T it
LREN B LNz, REMOMBYAN T, BE 747
VUM, GEERE AL U BB MpRELS ki
B Hh, BE MEREIGECcETELTWY S
(Fig. 6). —FHHEBENREL X CETRIESICBIT S
BRI QMR R TiE, BEAZEABMIZINTLHE
RT3 (R (PP 5 BE D RIS T & B EE D YRS
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Table 1 Difference in gastric stomach

tissue reactions of the sensitized

rabbits against BSA

Cell infiltration

Sensitization Edema Fibrinoid
Grade Eosinophil Pseudoeosinophil Neutrophil degeneration
Anisakis larva
Oral - + + + + -
Intraperitoneal
Subcutaneous _ _
(Extracts) + + + H
Ascaris suum — — - — + —
Control — — — - - —
Table 2 Difference in gastric stomach tissue reactions of the sensitized
rabbits against larval hemoglobin of Anisakis
Cell infiltration e .
Sensitization Edema df?rén:tl'd
Grade  Eosinophil Pseudoeosinophil Neutrophil generation
Anisakis larva
Oral + H H + + +
Intraperitoneal + H Ht + + +
Subcutaneous
(Extracts) # H 1t + + Ht
Ascaris suum - + + H + —
Control — + — — + _

KrohdlictER»ol (Fig. 7, Fig. 8),

(E52]

1. Anisakis S B L O 7Z b RER R EEEICE

i¥%, BSA HEAEMLOMBIS

*EL L T, BSA £E5E0MBKIE% & 7« (Table
1). Anisakis f&0RBIEFNC R O i hEkiRiE L BEE
DIFREREREE L b ) BYRVB SN, 72
HEREFTIIIKBECRYR OFREE LI (Fig.
9).

2. FBRREBEECRT S, $l~ES m EVEAR
RLOD KRR

Anisakis Yl ~E 7 v o5 Tix (Table 2), 7
Z W HREGI R X OSRRA L LICBRWRIRE LD Lic
25, Anisakis JBAEF XTI PEED EOTFEERE
FthE LR, BE RERLRER A2 bR
2, VRIE, BMERALOREEX, Anisakis o O#%
HEHHWZREYE © BEAis (Fig. 10) gk, #
RHIRIC X o THRE LIV ERHTH Y (Fig. 11),
MR EEORE XM= E D HERATH O,

(68)

FIkR BB EE T8I 3,
HEAEROL D AR
Anisakis AR5 TiX (Table 3), 7" # ik
RAEBITBBRIES L ZIERI— DB WEHROFTROAH L
PLO LTV, Anisakis BIEFITIEWFH
RO ER A b, 7 OREIREBNEES] (Fig.
12) & BRI & VRE L 72 #12, BOEE4)
(Fig. 13) ICHATHL, £BE SR EEZED
TARRR BRSO3 S X RN SI R b E A TH o7,
4. FEKRREBEE BT B, Terranova FihAHH
TR AR o A S
- Terranova P2 Hik5E-Gix (Table 4), 7%
W A E ] IR RE & 12 ERIREE D R R DFTR. %
LdTIET Thomkeds, Anisakis BRIEFITIZ, O
5 (Fig. 14), HESHHIRIC X Y RE Lo v F
DT HHEEM EOMINEE L FHR3RE, SRS
W b, & IZHEBENESHITOMBRENE D
7z,
5.

Anisakis $hm Lk

FIRRBEEC BT 5, 7 4 ik fhHIREA LR
DRARR R
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Table 3 Difference in gastric stomach tissue reactions of the sensitized
rabbits against whole worm extract of Anisakis larva

Cell infiltration

Sensitization Edema df?{fi?:gin
Grade Eosinophil Pseudoeosinophil Neutrophil &
Anisakis larva
Oral + H H + + +
Intraperitoneal 1 H H + + Ht
Snbcutaneous
(Extracts) H H # + + H
Ascaris suum — + + H H _
Control - + — + H -
Table 4 Difference in gastric stomach tissue reactions of the sensitized
rabbits against whole worm extract of Terranova larva
Cell infiltration e .
Sensitization Edema dfglé);é!r];):gm
Grade Eosinophil Pseudoeosinophil Neutrophil
Anisakis larva
Oral + + + + + +
Intraperitoneal H H H + + H
Subcutaneous
(Extracts) H H H + + H
Ascaris suum — + + H + —
Control - + + + H —
Table 5 Difference in gastric stomach tissue reactions of the sensitized
rabbits against whole worm extract of Ascaris suum
Sensitization Edema Cell infiltration Fibrinoigl
Grade Eosinophil Pseudoeosinophil Neutrophil degeneration
Anisakis larva — + — + + —
Oral - + - + + —
Intraperitoneal - + - + + —
Subcutaneous _ —
(Extracts) - + + +
Ascaris suum
Control
TR iEBAHHIE TIX (Table 5), 7 & iEdRIEH LROIBNEYROFTRE L FIcL Exolz,

THEEOHRBELBEDT VIX —ROFRE LD
L7=2%, Anisakis BAEFIE & BEDOERE, AN D
DHTHDTz,
6. FRFRABEECRIT S, A XUhESHHKROMEE
K&
A X2 E#RE Tix (Table 6), Anisakis 4
BEEFII VTR L AT EEER, PHEROBRECREE L
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Table 6 Difference in gastric stomach tissue reactions of the sensitized
rabbits against whole worm extract of Toxocara canis

Edema

Cell infiltration

Fibrinoid

Sensitization

Grade Eosinophil Pseudoeosinophil Neutrophil degeneration

Anisakis larva

Oral - + + + _

Intraperitoneal - H + _

Subcutaneous

(Extracts)

Ascaris suum + + H + +
Control — + + + _

RASNERETHELEELRIEL TV D, REOK
R BIC oW TR, BBV T (gD, 1975)
BAEENEY FOME % V72 Schultz-Dale KIHIZ &
DREIL, Anisakis BIEBWIOGE 377714 7%
—HRRIC k5 BEIMEZOERT 2 & 2HbrcL
7o, AEBRTE, RF~OHFREIC X 225005 R
MO L, KAHC2HRBIE T O RPTHE O UG & R
FALE Y ERBRTz. ZDDiTiE, BEHEYEERD
RETEX O TRRFREOHRLLTLELALND
TERFTERWEAS LDE XML, Thb% Agarose
BT ALERNICRE S S SR BICEE Lz, Lichtenberg
‘et al. (1971), Borros and Warren (1971), Dunsford
et al. (1974) 72 £ 1%, Bentonite % Latex IZHBJiaM:
OEMEBFRERESE TS T AOFERNICEALT
BC S ERSETWS, Lrl, FEHHIZ CNBr
JEMEAL Sepharose & HVWT {LEMICHREICHREA S
b D&z,

FHERTOLHL 2R L 5, FERESY~DESH
RABEFITIE, ZOMBGRII AT, HRK 24
EMoREL L b7 5 RMRHP R TRIEDORRE il
ke, —7, BEBMIOZhIE, AR5
BEARFERLE LoERARBEL FEBREEEZ L
BRYTUNE—MREGRTHD, UEOEEND, L
DA b ONRY E T BN FRSE L TV AR VIR T,
Hifliie BamR 2R & LERMIC I RSB BRI R
WTsLELOLND,

T =YX REPRIET D7D DOER LD Anisakis
iz 5 BEN, DX A =X ATERSL
TEIZDPEV ) KT 2 W Tk, RERHDOESR S
VW, BIEOHE L RO HIRORBIZETLT, SRt
HEROWFHOEMAICRA U THUFHIE 2 b5 2 ek
BERSMERILLLIONRLELLEEDNDY, Zh

% BLAHT B REH D 2 530 TW AR WELRE A TR HERI 0 I8
EHiiew,

MNERGhBIZ L >TRIES 1, BERELERIN D
Ba, RELTFRRCEEROHHOREEZT 5 LT
ExEW, LA, 1hVWLEEDOHRICLDTRIES
NBLEZLNDDD, PMROSET LS —EOHK
HEM TR LIEMCRIESN A2 HAEHET S L,
IV RYLEZ OGNS, GRPEOMICEIS hizf
{REB AL L LTIHILERE, JERSN, X5 fERES
T UERENERE e EREZ DN BN, ThOFHICY
BRFEALLEAZEE LLTTVERL LT, BEE
MEREN, HThBEmEREES L, BEOHEZEL LT
THA Kiic & aiuhdifk 72 o N SiBEAIC L 5 H D
FEEHRIZDOVE—DERTHS, TORRELRIET S
LEBNCTHEN &S ShEE, BERONCETIC
BEINIZEAS LV E2NCHBWTEEE LGN, L
DHBBITHT L RE DN LW TR mbhz,
IOZ LSRN EALTE EESTWBHEE
X0, ZEBLUTEBNCBALLEED L ik K
EREZZLEERELTVWS DL Ebhi,

—75, Kuipers et al. (1964) 1%, HIEGLrsBMA O H]
ALIEL ICHEREORIA L2HE 1T D & FFTCA
MRENH BN B E L, Zh% Double Hit Theory &
PRUTAIED RIEMFICRIT 2 RAMET LV X -3 54
Bl ZhUC X, FRYLRE D HIA ST P RRGLRE
BAERIAFAL2 S 1em BINT, L FIkE4 4 v A
PRIZBNWTZORIESZBID LB X T WS, L
L, ZOHOEPICBIT 55 OWFEEDOERSL, EE
LOEEDERIEBNTHIALNZ X Hic, FEARE
EhE XY, EIEAN, KTREFTD, & bicshimdeE
fEEH, & OIIEBNRBIERN O H1BENRBIESAL Y b
TUEHOE LN LA ALNEZ L COERERELE
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ETHiE, Z® Double Hit Theory XBEEIN S,
BT, dt#EE i8N, Terranova $hHic X 5 7
=¥ X EFEOEFZ ZEHES b TWv 5 (L
1973 ; B 5,1973). & 5T contracaecum $hH L EN)
FERIZBWT, HILEE~DODBEAFHERIA TS (K
B, 1969), 46, FEHH1X Anisakis LA DOHFER,
LI OB X > TRRIKE L LT OEER
BASRRSL T 2 2 Eh R ARREUE OHE 2 G RAT 2 BT
Anisakis TRAELT-HKRDFEEZ, Terranova i, A
X, FZIEOLHHHE%E Sepharose B TFIZHEA
SEAREMEE LTHAL, BRI 2 kRS %
HIDVHEZDERTH D, SEIDOERTIIKMELB LV
FERIEIC X ZHBRISDOEY, B X UBERRICKIT B
~7 v OHFRIE -2 b 25O SICE L
T, TELRETR—OLRMTEREITR I IDICETE
REWMT H HRROEREIC X 5 BRIERES RS HED
%, BIVOBABROBENMNC X RS EDEEZRL
bz, RI—FKROBHMBTIC Sepharose #i&&MEHUR
WEEAL, ZOMBRBIZOWTHRE Lz, FHERK
EERET AL LT, BYERRIC BSA %5 L
2, Anisakis YBEABERR T BYRIEH $537<
HOENBDHRT, TUVLXF—HOEMIHRS LR 2D
7. AE, EHELOB/IRETIE, Anisakis S0
R HHEIC X 5 BBCRIBIC AR S b etk e B 5T 5
&, BEBRNBEFICE LRV T LA RIS A2 6h,
RN THIG MR TERIBOR S EZ Ld L2, &R
BETREOMB T L2k, S 6IT, Anisakis
AT S w EVEEDOHATY, RFLHEFE;RNT
VAKX —FGER L Lz, Lo LIFEMEREEORE 34
O3B L OEBENRERED FI5E 2 12, Anisakis il
SR ORS L LTI, IR, TR, B
ANELEFENTHEY, ThoIWFh b BRI
RILE R, EPFHELENI L2 HL»THY, Lic
20 TIEBEAE S RO AB MR T 2h b DT Iie st
LTORBEEVES L EZ LIS, —F, FRORIER
TREEPLT ULHELEICEARRT 5 L ZRL T,
FBCEAL, FIERRS D HOHRRIEE M 572
T, HILERCBE LIRS h sz L bi@v s, 20
ZEnD, b MZBWTLIEBENICEATLR LIcHED
FS, ELEBCEALT VAX —KREETHID b
FERELEOHIBL L V9 AT XY ATREMERE W L HER &
N5, X6 Anisakis % OBBCREEIZ Terranova
Gk r 5T 5 L, Anisakis Sm2ibikic
BB LEERBEORIE A bz, Anisakis Shlo

71

Tl ORICIGERSI Y H 605 2 L, Stk
IVHLLTHY (BAEDH, 1970 ; HARDL, 1973a), *
7z Terranova % Anisakis L 13BD TEHZETLH B Z
Ern, ZLORBHREFTHILBELLND, L
72hoT, ELohD—FTRIESh TV, fhho—
FRBELTHRLLFEILL SR T VAX—KIEMVES b
DEEZBN, T=VXRELT 7/ —SE bEEKRAIC
ZRI—DEBRL LTHRbLIEZRELDOTHAH. Anis-

akis SBOBECRABICH L, T FEE X U4 XS
DEMHKREHL L THOEYRENET, 7TVIVF—K
INEBETH O, £ 7 Fimm bk X 5 iEEIR
RBIZXE L, Anisakis SR, Anisakis Shh~%
rm ¥y, Terranova S5 LTL 7L
¥F—RIBEMTH ok, LIdi>T, ThETEXD
HNTWB X HIC, b MESIZERYE L TWT b, Anisakis

SR Terranova Szt LTix, 7 v a¥—KSiE
FEAERELRNVWLDLEZBND.

¥

T =Y X REDRIEMF BT R L LTRER
VY, Sepharose BT LFEANCHE S & ¥ 7- & B
HEEALTRIGEAD EWOERICE DT, ROZ
LERBREB/

1) Anisakis ShEHHER X ~ES 0 EVFEE
Sepharose AL & 2 fMHHEMHOHEBICOWTH D
&, BEEN, ETEAFITE, ~E7 v Er&E5HDF
DEMBEEESIC L, BOPPUAME L Lz,

2) PUROBEIMABIOTAELEDZETE, KisNE
AFID DR L, RNTETEAHIT, BENEAFIL
BI=FICH UKD D72, 722U, &HiRES4Ti,
SRHCBIT AERALE I BN DT,

3) BEEREC Anisakis b HBERS~E S v E 2
HEALKE, EEXREO LOTHAIEMRKIEEETD
Y, Anisakis BREFR R TIE Arthus BIOT7 LV ¥ —K
JCIERI LIRS ETH D LBbhic,

4)  Anisakis JRERBDOBEE~D Terranova HHy
IR OES TiX, Anisakis Shigyeis L 13 (EREE
DFREZ LD Lz,

5)  Anisakis SIHBRIERTRIC A X B 7 Z gm0
EHHEEZER Li2Gai, SEEMch o7k,

6) [RIRRIC 7 ZHEBRIEFR RIS Anisakis ShH<e,
Terranova i DLEHBEREZER L 2 B LRIV K
S TH o,
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LEME - ARAE - BIRE - AR - KR EE -
KEBER970) : 7 =% F 2E O MRRD Wi o3t
TaMAeTAEBEOEA (). F4mEE, 19,
341-342.

BRAMBEA974) © 7T =¥ 2 G BEHRRS O
SYTE & ARRRZ T IC R B BRMAEO . AL
WRERE, 43, 104-120.
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Explanation of Figures

The histological finding of rabbit stomach invaded by the live Anisakis larva.
The animal was previously sensitized by the intraperitoneal administration of
Anisakis hemoglobin-coupled sepharose. Although the larva fell off from stomach
wall, allergic reactions i. e. edema, fibrinoid degeneration and marked cell infilt-
ration mainly eosinophil were recognized.

The finding in rabbit sensitized via submucosal route by the same preparation.
A mild reaction surrounding the invaded larva was observed.

The finding in rabbit sensitized subcutaneously by the same preparation. A mode-
rate reaction in tissue was also observed.

The finding in rabbit which was previously infected by embryonated eggs of As-
caris suum and then injected to the stomach wall by the BSA-coupled sepharose.
A mild reaction against foreign body was seen in the submucosal layer.

The finding in rabbit which was previouly infected by the intraperitoneal ad-
ministration of live Anisakis larva and then injected to the stomach wall by the
larval hemoglobin of Anisakis coupled sepharose.

A marked reaction was seen in the submucosal layer.

The finding in rabbit which was previously infected by the subcutaneous admini-
stration of whole worm extract of Anisakis larva and then injected to the sto-
mach wall by the hemoglobin of larval Anisakis coupled sepharose. A moderate
reaction was seen in the submucosal layer.

The finding in rabbit which was previously infected by the intraperitoneal admini-
stration of live Anisakis larva and then injected to the stomach wall by the
whole worm extract of Anisakis larva coupled sepharose. A marked reaction was
seen in the submucosal layer.

The finding in rabbit which was previously infected by oral administration of live
Anisakis larva and then injected to the stomach wall by the whole worm extract
of Anisakis larva coupled sepharose. A marked reaction was seen in the submuco-
sal layer.

The finding in rabbit which was previously infected by oral administration of live
Anisakis larva and then injected to the stomach wall by the whole worm extract
of Terranova larva coupled sepharose. A moderate reaction was seen in the sub-

mucosal layer.
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STUDIES ON THE ETIOLOGIC MECHANISM OF ANISAKIASIS. ANTIBODY
PRODUCTION AND HISTOLOGICAL CHANGES OF DIGESTIVE
TRACT INDUCED BY INJECTION OF THE
INSOLUBILIZED WORM EXTRACTS

Kazuaki ASAISHI, CHisaATO NISHINO, Morio TOTSUKA, HirosHI HAYASAKA
(First Department of Surgery, Sapporo Medical College, Sapporo, Japan)
TosHIO SUZUKI
(Department of Parasitology, Akita University School of Medicine, Akita, Japan)
YosHIYA SATO, MINORU KENMOTSU AND MAsaMITSU OTSURU
(Department of Medical Zoology, Niigata University School of Medicine, Niigata, Japan)

In an attempt to determine the etiologic mechanism of anisakiasis, the general as well
as local responses induced experimentally by the injection of various worm extracts which
were converted into insoluble form by the chemical coupling with sepharose gels were observed
in rabbits. The results obtained were as follows :

1) By the intraperitoneal or subcutaneous injections a much remarkable antibody pro-
duction was recognized in rabbits administered to the hemoglobin than in those to the whole
worm extract of Anisakis larva.

2) When the degree of antibody production was estimated by the titer of indirect hemag-
glutination test, the highest degree was shown in the intraperitoneally, the intermediate was
in the subcutaneously injected rabbits and the lowest was in the rabbits injected into the sub-
mucosal tissue of stomach.

3) The histological changes in stomach wall induced by the injection of Anisakis extracts
were mostly a foreign body reaction in the normal rabbits while of an immediate-type reaction
similar to the Arthus type in the rabbits sensitized with Anisakis larva.

4) The responses in the Anisakis sensitized rabbits to the extract of Terranova larva
were also similar to the finding induced by the Anisakis extract.

5) The responses in the Anisakis sensitized rabbits to the Toxocara canis or Ascaris
suum extracts were much weaker than that to the Anisakis extract. Similarly, the Ascaris
suum sensitized rabbits showed a slight reaction to the extracts of Anisakis or Terranova

larvae.
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