(ks pEsE H20% § 35 131-140F, 1973)
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K PRt

B 1gG O RISHE

e X KR B Lk §

B @ =

s KPR IR Ex

& A

Mmoo W

PLBR IR A2 55 1 AR ae s

(484 A6 A =)

iE C &Iz

T =W F AGEIRE R EREAER, MERRICZLV
DRI T ORHMBETLLT L b BB TR, L &
An (1970), Kagei ef al. (1972), jmA A (1973),
EWFE (1973) HIZX WVET=H XD T 7 4 13— 2
a—FIT L BRMAS R &, ik  oiERITA
bR, BRATES 2 Vi R, TS0 TH
BEah, UBRFEEORMHEEENREIC L VBT Eh
TV 5. BRNBOE, MRS o S i il o ige
LD BT VS (B5K1968, #hA 51969, 1970, Ak
Bmma,wn)ﬁﬁTma:émE%Mmrm¢m
HOBEORMICEZRIER By, SEICEE (
1969) 11 sk OB O AP BEERTEREIRER 22, m%ma»
WEPIFERESE L S0 B 56IEM] 0 TR AR IR
LT, 48ffliciffd L Iz 2 0EEFEHEHEDI. Zhs
(TP R E (sparganosis) @ 1 &R < &, KIEDA Ani-
sakis MBIz L B LHEE SR LA L - R -
OFEDMEEF L H D, REICH OMEH T ikhE -
FBOBICER SN bOREdRIBANE S L
B THoI.

THILE IR AEERE N & 5 i RIS O B L % 4 7
SFFAERE LT Anisakis ShhPIA iz L4 BB
AR aEEgh, B, SR kshh, i (Spa-
rganum) %\ b3 larva migrans (Beaver 1969)
DHFTFTV—IZB/T S b0, hiceEh, M, Fmmk
BELmsh, MEBNICEL TENSLETHD.
7o Anisakis Gl L FRICHERFERMERL L, 2

AR AR AT R OB ko

NEIEHELZ LGNS Terranova i, Contracaecum

UGS BRI 7 FOECERICE AT S Z k88
meA (GRESS 1968, 1969, HAC - KHEE1968), 4icHl
Flz2>wTidbRE A T o MEERO#ER LS h T
(Suzuki er al. 1972, EF 5 1973). &6 IR ESRS
D— A, KEe (1972) 2k ViER#H M E (Spiruridea)
BT 5 5 5fOH Rz SHEEEBITED 2 F7 8
HEhl Zhb OB EEENICRE T 520
FHEOERIIREZ ) Z LB LEZLRE. EE
B (BAAS 1969, 1970b, EF 5 1970) 127 =+ % = IE
ORARRELNT, RIS - O DRI R HEE
MEORIEICEEHEELZICHT S B TERETR-
TCETE,

AFETIE 1) BEEEER H 5 VI3 AESNEA BED
ROIENE, 2) BEIC X a0 %l 3) ik
Rk OBOEE 4 feRE 5)  EERMERUR & Ml
R ORISR St TR LT, Fheo
AR Lo

HH - FiE

1) FilEs L USRSk

FTEHIE & LTt Anisakis B I UL L TK
[l d (Ascaris lumbricoides suum) REH % () L7z,
Anisakis HBIZARFPEO R Y NI X T, Vb
5 IR Z e, BB ESES TLE S NI RO BE
HEED T,

HHUR ¢ k& Feoic AKeE L 2o %, BEERRL,
20°C iofify, BICERABMERERL, 4SRAEKCH
L, 6,000rpm T30/MECIEEL, £O LFHEERAL
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Anisakis FBERETL  Anisakis Sz 3rpicdl
Wi, mOEEL TEERED, ChEmeEirs LU
DEAE-cellulose #F Ay v~ b 757 ¢ —Iizk D FH
L 7= Anisakis S~ 7wy (Hb) Thd (K
1968. £iA<51969).

HEAERR - B IR 22 5 A OHEA 12k
iz e 3 fos ik Ok EERk 5> D EEETERL S ORhil &
Wtz T, Awisakis S E BAETT HIML T
FLEFTHEEREL, 48,000rpm 30430 L T diELE Y,
ZAVITHY 2 ko A PRAC K A b 2 T EEE R RO
BLTHEEFTS, Zhr2@E) BLT HEEtkk
FEBRV LR AAoIEICH LT, FI474
Ao TR bwInE ) —70°C (S HFEEBILHTERL
HERTHRLICEFETS LI RERZSEEVIEL, =
DK RNz 20KC OF R  200W ©
30434 2, 25,000rpm 304 LT b RFT
o,

FEED Anisakis T B X UK D OMBE, Anisa-
kis Y RHHR (Anisakis Hb) 3 X U ¥EEAHUR (so-
matic antigen) ®FNFNFH 1 ml 12 Freund 0547
VaAr bRz BEGERML T+ X o RE Tz
L 2 EMRET 3 MBI L, RBoEsas 1E
%, 2 EiEHORIZ X VITROELA RS, Bk 5 4
R L 7=

2) P oS L OO

I FE O G i3 & HP 4096 Sl e THERT L T S
W% 0.005M BEEgiEfE (PB), PH 7.8 JEfffiz Li-
EAE-cellulose #7 2jck W re= 757 o — 52T
W IgG 257 LT HRUZ TG 2 4MAEK
TENTE, EOEEL ~2%ICHlEL, Zhichikiko
Lol D REEEERE PH 9.0 E AL O Yol fluores-

cein isothiocyanate #FEMEL7-L D& D> < U Nz,
4°C, 6 BRI L 72420.005M PB (PH 7.0) = 0.1IM
NaCl TfafiiL7- Sephadex G-25 @ # F AT [REEfK
FHCTY L8R TRAVIERERFREL, S5ICR
ik CIEHTIZ L7z DEAE-cellulose 77 A2k D 7w
v b 7T 74— BT L

3 HEHEEOA ol

HEEIR 7 VA2 Zy FBIUT 7 0 vEMIZE
STIERL 7z, WERRREREEI R & LT v o IfRIEER A
i =@l (Toxocara cati) i, Contracaecum
g (A) (FER1969), Terranova decipience S ([
A o KEB1968), Anisaiks, $hiln 1, 11 35 L0 THY CRES
51969) THhAH. FEEREOEET TS (1968)
DHFEIZE Y BBAT ST A AL, FF4 71
AT PCTCHEEL, Z2UFREy LD 4~6p
OYIR L L, mEEAEBOU A TR L L TR
BEERH 202 X U iR LIRS B A 2R L 7

FEEORKEEICRETREL 2D D, ELEY b
BLXUY ST Anisakis Sin2EOEE L, 2480 #%-
izEfks, BREATE DO T em® OKE 2 OMER
2ED, TarwlryBIPzs s — L TEELEZ. 2
nE—EMMEECE VL, BHIRH 2 T 7 4
CEI L LESERR A 1T, RO ED B E #HS
Fo. Eio, WEEPTEN - EGHTRIC S S EDSUE
YE# 2B Joihlc, Anisakis $hilik &4 F o FiZ8i%,
BHHVCITER L7 B E U X0 BEEO R TITEA
L. Lk L4#%ize L TRIEEDZE A~
ol

4)  Yetrds LU

BRI Z 2 — T 5 SEEE L ot -
Ak (PBS) PH 7.2 22~ 34007z L, WHAEARZ -
BHTEE LoTHE 2 ~3FHoENARETTR 255

Table 1 Procedure of paraffine embedding technique

(after G. Sainte-Marie, 1962,

with some modifications)

Fixation 959 Ethanol 4°C 24hrs
Dehydration 1009 " 1~2hrs (4 Times)
Clearing Nylene 1" " (3 Times)
Embedding Xylolparaffine 56°C 30min
Paraffine 56°C 1hr (3 Times)
Deparaffization of Section Xylene 4°C 15sec (2 Times)
100° Ethanol " ” ( v )
909 ” 1" "
T0% " " "
Staining buffer " 1lmin (2 Times)
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TOMRBEE I AR, BRFET30°C, s E T, T
7 ¢ AT Sainte-Marie (1962) @ Fik % B#i2L
T Table 1 OFIATH A7 BEREIC &S L K
EEH T, REBERS ORI E PBS TR
WL, BB U e (PH 9.1) TAEL, HhA—
Y3 ATEBCER L. #EFEMENT Karl Zeiss #
@ Ultra Photo II &{$H], g7 1% —it BG 12
HHE UGS &, WIRT ¢ 7 — Tk E (No. 47)
BB\ CIEEETE No. 60) Zxzhthv, BEHEHBTT
gL 7. EREE U Kodak Tri-X (ASA 200) 7
g BEREH, 2~ 35 L.

B - EiE

1) Anisakis @b, FrifBEo ittt

TR OT- Anisakis B HBE v X 1gG
G R DR RO ERM R R IE T L, AR
SRR SHHEA BATIC i SN — RIS T
YR D, MbaRREED ELIC Ik E o G R, B
COFHARE (BEREED, fhfhsE) CNRFF1944) Fr E25ah < e
0, PR, fERO eE DL T B2 (Fig
5).

Jackson (1959) (X HEEH (Trichinella spiralis) [&
gushh o NIz L VBRIEL 27 v FoliFicsite
FEERL TBE TR, FhicXhiElhot)
AR RS E Y, L EC TR LI E Y,
FNICAE R SMBSRes Wz & L, HULEo
Lot ik VF#ENLBRE LTS,

A E S OISR S, i S AN
sakis DBEEOE FHTEUR L LT3 L, Ml
FERITRE Lz, #BE 13 HaGEom- ATEEE R
L, BR#EoFmaIRBeshinsok (Fig 1), fufE
EBBOTVS I0EO BRI METE CEEizied
AHLEz i Jackson (1959) A5 HIPI O HeE Bk
W CRIBEOMRE B E LT 5,

BN A Lin iz v Tad &, vFizin
B LT 24 % £ 72 BEIN o sl A < JRIRIC RO L
7o (Fig. 2). F-lEoilE B> ThL6R S PAS
BEICEE 5 VbR MR LB AR bR EELE
Aoic (Fig. 3), #n#b#1l HRov+x o HEN
O BRI RE % 7% TV 7o il o RS I 2R i Ao
Pz, ZOBE BEEfEORBIC L AR EREESED
Hiis (Fig. 4), ®UEEMRICEEL TV % FEEko M
Bz —F L TRAKEERH D T LAho, Zhid
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HNEHRER v XM bRk ES = Lo I
BEICHEETD Lo LEALNT.

Andrade ef af. (1961) (M0 HBERF Mz 40k
BEFERL Ty x0fNobErRal, JIRo S
TPy Lo ORKIEREE L, Mo T REpERC
L5 PAS EomBE Az X Y 1gG ik
WL BRI oA EHEEME LKLz L, Zo
BrMERES S TH A 9 LHEE L.

Anisakis OFHIRIZ 250 HHEE O HTIH T FREL
ROV AAT DD B TRIET 3 2 L bk, RO
Bk 5 b O THIE & 3 EEBRSE © L Bx s
fo. E 7B B TR b F AR OMBERA H S 0 (1
HRE A SRR PR S b iz & Lizhs Anisa-
kis ShmsE AFRERRN T X2 O X 9 AT R R
7 58

2)  EEIC X 5ROk

WEOEAL -y X OFHEBr =5/ — 1 (70%,
9% B LT 100%) HAVIEZ 407 ) > (35% 7+
LFALFE KD 3%, 5% LU0%EE ) 126 Hfli
VL30HBBEE LBIzE VL, ¥ PBS 21~ 20
WMok LTHEEREZR S, T ERYR & Labehk
L ORI % BT,

Table 2 i<, —# /J—LBEETEVTILOMRET
L1 AFETREBEALENIGHE OKT A 26t
7. BEE TSR (10~25°C), 4°C BLU —20°C 22
CTHERL 7opide i (b 1 BRUNTIIREEOEHET
feote. —H, T U CEE T T EE
BETL, HiEomCIEEICEETH 37 5 %Y
PE7 b= 0 2 E R RO TR T h 272,
2 AR T3 ) SRS THEE T H D

959 = & s — 0 TREEL 72 EN O fiffE Sainte-
Marie (1962) OHFHETA7 7 ¢ A (FL56°C) L
WH #FY, @ehifkip@EiiTanodf. =% /- EE
Iz X V##SoHCEESHEmL B MBS, KIS
PR BIFCh o7, BETR TR A oAt A
B R oBELHBEE R OT, H-E itk
T 28EE 57 7 0 AR TRYCFERNESR
7z.

3) M- B E ORI

W F O FICERER IS, BEREL A& H ol
BETFRIUERETIZEAL, 1 ~48%BIcEVHL, #H
HEH2\0iE 77 - PR EL, #H-HIH G 2
RV 5 7R LN R L P ANl
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Table 2 Effect of fixation on reactivity of Awnisakis larva
Term of Fixation
Fixatives = T T e
6 hrs 24 hrs 7 days 2 weeks 4 weeks
Ethanol 70% i H +H +H
" 909 i H + +H
i 1009 H# HH +H +H
Formol 3% +H -+ -
" 5% - =+ =
" 10% +E =+ e
5% formol in 0.1M
phosphate buffer (pH 7.2) + + + —
BRI L e T 4 IR TR L Ty Table 3 Preservation of reactivity of Anisakis

75 Table 3 @< FHCEELRIFL Tvie, Bl
WA, T L AR s OB KT
R Thof, B EREEARL 2 BB TO
MR N T 2 B 7 AR D T PR O R I S IR o
MiAn i, FMHCHEIGSNE L& (B> T-> T
P, THEFHEAO RN, FREEOHAET
o onhlsho/.

larva in host tissues

Term between
innoculation and

Way of innoculation ~ desection_
1 2 4
. week weeks weeks
Whole worm in hypoderm H +H H
Ground worm in hypoderm H + +
Ground worm in stomach wall -+ + +

Table 4 Fluoresceint antibody reactivity against homologous and heterologous antigens

FITC-labeled
Antibodies

Anisakis
Anti-Anisakis N(icurude) i
Anti-Anisakis (Hb) +
Anti-Ascaris  (Crude) +

Terranova

m

!
-+

Antigens (transverse sections of)

Contracecum Toxocara Ascaris

+

_|_

_H_

=

-+

4 FrmdE

g L O SR A D L Table 4 g, #it
Anisakis $iuHE 1gG 2K ES, F =@l Con-
tracaccum TENL,  Terranova HHil,  Anisakis Sl
TS L UM o & L ZBXRER »27 (Fig.
7. 9). H-HEEETE IgG LRI fil
LN EE LT, —F, Anisakis Sl Hb TREEL
= aEo IgG & Terranova $hili, Anisakis HiB Tl
IO L ZE IS LIS Contracaccum By, #
=@k, B S as R L o7 (Fig. 8, 10).
JEHEMIT Amisakis (ZHio THUF S Terranova (i
FEMo LT LT, Pad bElo Hh 2552
LAHEES e,

fi-Anisakis $h& Hb - 1gG O BEGIR 2T 2 BOS
ORTEGH-EHE 1eG » =1 L 3R D, e

(perienteric cavity) 5L UV AP (hypodermal la-

o

yer) Tah 27z,

Hi-Anisakis Shi Hb LR bifizd+ 3 ks
ELLTC, HTHERE 2EE O bhAITIE L AL XRIEE
FhirH T,

Anisakis iy Hb (3 BEFERER HERLE 2 2
HHCHRRENTREL R b LEZ LN

5) Awisakis HREEENTIFE A\ iz SXEORK
e

TR PR X 0 MY L o B R U R B A
BREIZ L Y Anisakis ST 2B+ L, &
s, (R, AR, MFREeE Yz o, PRl
Yok 0 (TR 126G DBHE LREH-2 208, T
s T —HR 1leG 04 L Bt ) Mo 5
HAEEC R E Sz (Fig. 13).

Blald, aml, Contracaccum, Terranova %\~
UL LS L R R 2, B R E @

3 )



JEEA R TRIFT, 400 27872 H BN O BERE R O
BRBEEO MR (ThHHEs) ol stz sh
7= (Fig. 11, 12),

PR IRAE T i A e, R (TR, Rt Ae 3
AR EIC b VB R TRBNICEDS Z
5, I OSEMI-EER 1eG 3 Ak, Hi
HEomicRroEBLLN.

F LW

T = & ASEOMERBETZVE T o0, EiTiEE
EIZ L AERYTRo. Tibb, Anisakis Sl
S L 72 OBIERSC X D v ERIEL, &5
NI EREREERL, ChificoffFTFick
AR E ORIEER@EL - B MR IIROMm
DTHD.

1) SES-HITE 1eG 3 Awisakis BT
L BLSRIE L, PR LRGN, AhRRE I BRI
ik oA, AER LR L Rl fi-Anisa-
kis ST 7w v (Hb) 12 E OB X Ok
TR EKEL, Hb OSFERZNLERIZH S Z L3mb
A, FOEEEHERR 186G X AR L E O ko £
HEE LR R LT,

2)  F-EHUE 1gG o L UTH-EETERUR G K
Ed,  FaEsl, Contracaecum Hlghiy (A), Terra-
nova decipience SO \FiL L L ZEXE HoT.
LinLii-Anisakis $hdt Hb - I1gG 1T Terranova %)
1, Anisakis S T L UER & X728 LT,
Zofbo ik r iie < RISET, pi VRNV
Ehmbhvi.

3) - FOMERPITEN - L BRI L ok
ot s b, Pi-Anisakis Hh Hb - IgG (1% 2 @& ©
Al L IEE & A Y IR L A2, FOHLR 1eG
TR AMEBO R E LR L. & 6 ISR
IgG T 6EBTLRGOETIEEA Y & (, &
O E TR LS T

1) AENICHLNRE Anisakis Slie #iHT-H
B 1gG LS LAV Ehs, ThilopEd LiES
e, Wb o AN I A O F A TLIEL
AR5 APS Bfkici: 5 5 ITHE T RIEIE L
RT3 Z s diEo i iy 3 L HAHN
e

5) EEIC L DREEOELERD L, TANT) Y
EE e i R bz 7 / — LTI
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BR300 MFEE L 7B T L FE TR Lz, Sainte-Ma-
rie (1962) DHFEIZL 555 7 4 AMEF T 1 #E
IR & bl L TSRS S o7,

X W
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EXPERIMENTS FOR THE APPLICATION OF FLUORESCENT ANTIBODY
METHOD TO HISTOLOGICAL DIAGNOSIS OF ANISAKIASIS
1. REACTIVITIES OF ANTI-ANISAKIS CRUDE ANTIGEN IgG AND ANTI-
ANISAKIS PURIFIDE ANTIGEN IgG TO THE SECTION OF ANISAKIS
LARVA UNDER VARIOUS CONDITIONS

Tapasar SHIRAKI, TosHio SUZUKI, MasamiTsu OTSURU,
Yosuiva SATO AND MInorU KENMOTSU
(Department of Medical Zoology, Niigata University School of
Medicine, Niigata, Japan)

KAZUAKI ASAISHI
(First Department of Surgery, Sapporo Medical College,

Sapporo, Japan)

Fluorescein isothiocyanate (FITC)

several components of Anisakis larva, i. e.

was labelled to anti-sera of rabbits immunized with

crude antigen, purified antigen (hemoglobin of

Anisakis larva) and somatic antigen (extracted from body wall by ultrasonic destruction).

The reactivity of these anti-sera to sections of Anisakis larva under various conditions was

observed under fluorescent microscope.
Results obtained were as fallows.

1)

FITC-labeled anti-Awisakis crude antigen IgG reacted very well to the section of fresh

Anisakis larva, especially epithelium of midgut and bodv muscle were stained clearly but no

(40)



specific-fluorescence was detected at cuticular layer. Anti-Anisakis Hb IgG stained perienteric
cavity and hypodermal layer of the larva. Anti-somatic antigen IgG reacted to the whole tissues
of Anisakis larva including culticular layer.

2)  Anti-Anisakis crude antigen IgG and anti-Anisakis somatic antigen lgG showed cross-
reaction to all the ascarids examined, 1. e. Ascaris lumbricoides swwum, Toxocara cati, Contra-
caecum type larva (A) and Terraova decipiens larva. On the contrary. anti-Anisakis Hb 1gG
cross-reacted to no other ascarids than Terranova.

3) As to the degenerate worms at hypoderm or gastric sumbucosa of rabbits, anti-Anisakis
Hb IgG had no reactivity to the section of larva inoculated to rabbit subcutaneously before 2
weeks. Anti-Anisakis crude antigen IgG stained the larva inoculated to hypoderm before 4
weeks. Moreover, anti-Anisakis somatic antigen reacted to the ground Anisakis larva which in-
jected to gastric mucosa before 6 weeks.

4)  As the cyst-wall of Awisakis larva in the intermediate host was not stained by FITC-
labelled anti-serum, it was thought to be a products of the intermediate host.

The PAS positive homogenous area which is often found in the host tissue surrounding
the anterior extremity of the larva seemed to be a secreted substance of the larva, for it reacted
to anti-Anisakis crude antigen IgG.

5) As to the effect of fixatives on the reactivity, formol fixation caused diminishing of
the reactivity to anti-serum, but ethanol had no harmful effects on reactivity.

Histological sections with paraffine embedding technique of Sainte-Marie (1962) produced

a good result as well as cryostat sections.

(41)
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig
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Explanation of Figures

Section of encysted Awnisakis larva (I) in the peritoneal cavity of intermediate host (Thera-
gra chalcogramma).

Cross sections of larva shine in green colour but the external cyst-wall has bririant pale
blue colour of auto-fluorescence. (Fig. 1-5 stained with FITC-labeled anti-Anisakis crude
antigen lgG)

Anisakis larva in stomach wall of rabbit 24 hours after per os infection.

Specific green fluorescence is seen also in the host tissue at the vicinity of the larva.
Same as Fig. 2.

Surrounding the anterior extremity of the larva, so called homogeneous area is seen having
green fluorescence.

Moulting cuticle and homogeneous area in the rabbit stomach 7 days after per os infection.

Green fluorescence is observed in the homogeneous area and the surface of the cuticle.

5, 6 Cross section of Anisakis larva (I).

Fig. 5 stained with anti-Anisakis crude antigen. Fig. 6 stained with anti-Anisakis Hb sho-

wing specific fluorescence at the perienteric cavity and the hypodermal layer.

. 7, 8 Cross section of Terranova decipience larva.

Fig. 7 stained with anti-Anisakis crude showing distinct cross reaction. Fig. 8 stained with

anti-Anssakis Hb. Cross reaction is also seen at the perienteric space.
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Fig. 9, 10 Cross sections of Confracaccum-type larva.
Fig. 9 stained with anti-Anisakis crude antigen. Cross reaction is also inevitahle here. Fig.

10 stained with anti-Anisakis Hb. No specific fluorescence is seen.

Fig. 11, 12 Section of granuloma in the stomach wall of rabbit caused by injection of ground Ani-
sakis larva before 40 days.
Fig. 11 H. E. stain. Fig. 12 stained with anti-Anisakis somatic antigen. Pieces of larval
body muscles (at the center) shine brightly in green and flagments of the cuticle at the
circumference were stained in dark green.

Fig. 13 Cross section of Anistkis larva stained with anti-Anisakis somatic antigen. Cuticular layer

is seen in dark green, and the other tissues shine in bririant green.
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