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D AHAKFEERFERERE
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VIECREELE. FORI7Y ) T AI—AVBIUT
787 =) —NERAWTERAEEZ T, BMSET
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EEETHRMSE (SEM) DOBEITIT, BEEZ10%PHE
A=V L CEER, —BEKEL, RERFLE,
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Table 1 Occurrence of acute gastric anisakiasis in each month from 1968 to 1983 (150 cases)

Month
Year Total
1 2 3 4 5 6 7 8 9 10 11 12
1968 1 1
1969 1 1
1973 2 3 5
1974 2 2 2 1 7
1975 1 1 1 2 4 9
1976 2 4 4 3 5 1 2 2 23
1977 1 5 3 1 1 12
1978 2 3 1 2 2 13
1979 1 10 4 2 20
1980 3 2 8 3 2 2 2 1 23
1981 3 1 2 2 1 9
1982 2 3 1 1 2 1 3 2 4 1 20
1983 2 2 2 A —
— : not done
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Fig. 1 Total occurrence in anisakiasis in each month from 1973 to 1982
(1968—1972 and 1983 are excluded due to lack of data).
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Fig. 2 Occurrence in anisakiasis with the ages of males or females.

Table 2 Fishes eaten and the number of
cases (155 cases)

Fishes No. of (%)
cases

Common mackerel 132 ( 85.2)
Horse-mackerel 7 ( 4.5)
Sea bream* 3 ( 1.9
Sardine 2 ( 1.3)
Squid* 2 ( 1.3)
Bonito 1 ( 0.6)
Yellowtail 1 ( 0.6)
Unknown 7 (4.5
Total 155 (100.0)

* Species unidentified.

BRIT, =0 TOREFRE150HTHS. FheKE
BIRERIC LCEH L TARB L, FIZEO2THRYOE
3 Hhie (Table 1). ¥72, HRRERE»3 &,
I STARBIED ©— 7 BEVTRTWBZ L H%]
BL7z. —i%icix, BEiz2~5H81c%<, H#6~38
Riciddis v @mriabhie (Fig. 1).

2. R

BE ORI TIX1505] 0 5 H BT (63%), Lotk
115661 (37%) TdH-o7= (Fig. 2).

3. EERILAE
BEOEBUWNSLIS T 7ITRENTZLEB Y Th 5
(Fig. 2). BHEFEH I8, KEME IR THok.
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30 B B £ L, KRWT 40, 50, 20 FERDIETHD
To. BEBRETHICELWBLDEZTH RO,
4. BRI NTAFEESR O OIS

FEZ <Y A HE L E L (85%), fhic /INkiaA b=
TV, #A4 (BESRH), 41Uy, 4% (RERH), »
VF, N<FhbTFobhD (Table 2).

FEEL LTRAHEN L2 L H%L (54%), KWT
TEST (SIWEO T EHEmE), EE LI B
V&R, RETOIETHO-.

5. EABHEVLHHINZETOARK

Lo bEPVWHLDOTLHUA, b2LbENLOT
6 HE iz &hi- (Fig. 3). —f%ICiX3 HEETIC
WHENTEE S0l

HREAER

1. FERED LIERFEB E TORERH

EREFERL TH HIERFEH E TORHOFERE T2
ORRERTIE, BAKTTIC IR CEROEHRLZD
DN AFITHR LR, bok LBENOIL OIL36REHEE
Thotz (Fig. 4). BIETRIT0%H 8 FEHILAAIZ, &
A E DIEFIHFER L L2RFHILIN TH D 7c.

2. EE
RNFHEHDF I LI (Table 3). 209 H19
BlIREHRCIRL, SEEAIE I3 ERA DTN 2 L8
LLb D, HBHVIERICAR L L TR LERAID
HHELZLDOTHOk. FHHRIELELEESEPLLT
2H0T, LY LT3R THY, FHAOREIE
5~64yT, AL VIRTZ LRI TH S
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Fig. 3 Days before removal of Anisakis larvae after patients ate fish.
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Fig. 4 Hours before appearance of symptoms of anisakiasis after
patients ate fish.

3. Bl B XA R

BLEFAI L0866 (57%) THY, FHxir> BADIHHATIC XBREZ T L&D D1 113 4T
T2 b D364 (43%) THo7c (Table 3). bolc. FZTUIHFNTOWTXBMTREZRIN L THI

4. g (Table 4). 723 XMREDOHNCIIRH], SEH| v ¥

IEHZ D7z b DiF45H (30%), BHEh27zbD A—=tTm<A ¥ (VP& V) 10mg DR TENZ{TAR
131054 (70%) TaH -7z (Table 3). Stz

5. BEREKR 1. EFTA

BRRIEY Fxlob 0546 (36%), Fx /ah o Bk « INEIBEOFTRICOWTIEL A L RER D
D396 (64%) TiHh-o7z (Table 3). Wb DE (—) &Lk, WHEOARHRLBELSXYE
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Table 3 Symptoms and the number of
cases (150 cases)

(=) (+
Symptoms No. of (%)  No. of (%)
cases cases
Epigastric pain 0 150
Nausea 64(42.7) 86(57.3)
Vomiting 105(70.0) 45(30.0)
Loss of appetite 96(64.0) 54(36.0)

(=) negative ; (+) positive

Table 4 X-ray findings (113 cases)

(=) (+) ()
Findin No. of No. of No. of
ndings cases cases cases
(%) (%) (%)
Rigidity of N
the margin 28(24.8) 69(61.1) 16(14.1)
Edema 9( 8.0) 70(61.9) 34(30.1)
(=) not occurred; (+4) weak; (H) strong

ALK, BIEHMORBRLPUME VN LIEK - /NED
MBRABREZRDILOEI{RHELL (+) Ll —REg
FRIBOBDFGOTEA LR ZEOLOE (H)
Llle. 20RIZHELTAHB L, (—) 13286, (+)
126941, (4) 13165l THo7- (Figs. 6, 9, 10).
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2. BE

F L LTEBBTOERI WV “BiT” BBIV-EEY
BTOBBEOERL LOFTRTHELRZ. Tibb, E
BHETOLTEHEFB TLRLALELZ2RDENLO%
(=), FEBBT “hi” BaAbhicY), KEkELR
bhic), ZEEYCERLEOREWHENRALND
B EFILBIERVnb0E (+), BESBEOELAN
BEIERD S FHEEBOIZELBIC b5 A F L2 L
BOBROELWEHEEI bOE (#) Lk UEko
BIZaELTHRB L, (=) 96 (8%), (+) 127061
(62%), () 13344 (30%) icHx btz (Figs. 7, 8,
13).

3. HmfkofH
XHMEETHREDHHOA LD DIF366] (32%)
TH Y, £ HEOHBAL N2 DX 77 5
(68%) THo7- (Fig. 11).

4. Z“HEERGBTOHENXGOHME
ZHERGBTHIRGBOSLFER LWL 012645
(57%), BO—IZTHH/INRBEHPHABRIZHA BN D H D
134961 (43%) THo7=.
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Fig. 5 Mapping of locations of Anisakis larvae found in gastric
mucosa. Black dots indicate locations at which were removed

Anisakis larvae.
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— R R PRV C E DB b A BRI, BA
TR L UBIBICE VR TH 5.

2. BARBOBR

7 =¥ % 2 BEZAJTRTNE 2 B W BE R B 5 R A%
Zoh, ZORLEBECEADHR NSO (6441)
(Fig. 12a), MEENEAL, ZOEKLBEO LI
BROFIZEADL LIS D (636]) (Fig. 12b), *
Te@  HIE O b BEZEOER D 72 W ATIC IR DZEAD
Zehsdbo (23%]) (Fig. 12¢) OZEESED bhic
(Table 5).

Table 5 Endoscopic findings (150 cases)

0,
Findings No. of (%)
Edema
Positive 129(86.0)
Partially occurred 57
Widely occurred
Mild 53
Severe 19
Negative 21(14.0)
Local findings
Tumor formation 64(42.7)
Swelling of fold 63(42.0)
Flat and no change 23(15.3)
Erosion
Positive 38(25.3)
Negative 112(74.7)

FRBEALLFICS S BEOMBPBEIIZ LA TNED,
TRBEOEMETR L Tz b3l th Y (Fig.
12d), 7Y @ 1123 £< ZORE BT A bh s
7z (Table 5).

3. HELERE

7 =Y F RIEQBITIFZEARFOFT R T T %<
BHEOREN A DNDS. T2 T, TORBEORELK
DOFRIZSEEL TRt 21T o7,

Thbb, BLACHEEZRDLVWL DL REFT R
L& L, RIEMOL, EEO—EDI, WEED R, %EE
DK EICRELRDD LOEMONFEL Lz, KIC
BIEEES2 & BARMICE 5 1 IETRIPICBEIHZ O D b D
FEBHERE (+), FEICHEm» > BEIIchi 2%
JEANEBA 75 7 b PNBIEE TR OB/ MED 2 B D REEED
LOERLBHRE (H) L L. Z0OFKE (Table 5)

BT, EORBESTH (38%), 2&BHWFE (+) 1253
i (35%), 2FHEZE () 121961 (13%), EEPTR
e Lix21 (14%) THot-.

4. Z OO BREERT R

—RRIC L F TRV RIE 2 RO 7219611, RS bR
Dby, AR SFEROBROMGEREL T, L
L, ZOMOBES], £3dE Y BREE R VS
TRHFEEI SO T OHBERFOMHRICIEE % b h
¥, BEOKIETHOY, BEROBNFEETH S
Y, FBfEOHEHBTHOY LTELELTHOR.
B, RBEGIOLPITIBEELAHLILY, BE
LAPFLIZY LIERI 20Tz, BIEDZEAEAILISH
DFTIZER 1D Z B 4 2 Bt 7o BEM & 38 72 b DIT 3
HlThHolz. LirL, HRROHMAEEM (hemorrha-
gic erosion) RO IFEFNT LHFIL o7z, Fiz, B
BEICBEOFIRFEREBD 2L OB/ NEIFIH B i,
HH BA DT HE

L EFEEHEEC X 288

BT 150 ] (4 BT H 3 ERIREHEH 1
i, 2R 34T, AF 151 ETHD. BEDFH
REZ FITR LIz (Table 6). =09 bRERICIZRZER
REEEL TR, BEZTXTT7=%F2 18 (B
% &< Anisakis simplex) IR THOz. TDHH 6 @
FEERICHELTRY, & 4H5E TRICRRSR/HH
bbb, X T _TE 3L THOk.

Table 6 Dimensions (in mm) or ratios in Anisakis
larvae (Type I 3rd stage) found in the
gastric mucosa (no.=45)

Dimensions

Parts measured or ratios (Range)
Body

Length (L) 22.33( 14.20-28.90 )

Width (W) 0.51( 0.41-0.62 )
Esophagus

Muscular part (M) 2.13( 1.51-2.60 )

Ventriculus (V) 0.96( 0.51-1.30 )

M+V 3.07( 2.33-3.71 )
Tail
Length (T) 0.11( 0.07-0.15 )
L/'W 44.14( 32.26-55.11 )
L/(M+V) 7.24( 5.68-8.47 )
L/M 10.48( 7.68-12.91 )
L/V - 23.73( 18.05-31.04 )
L/T 208.98(142.14-301.25)
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FI3MYHERTEBIIRIESNT, FILHE (boring too-
th) BIXUBEMILLFEE TH o, BHMICEZERE (muc.
ron) b H, #IR, €5 Iy FROL 0%, BRiCERN
B b, BEARICEITRALEPRRA LR,
BEZ MRV SIEY T, BRI EIRICIE S Th ok,
ETERIARFET, EHFRIRD bhizdolk.

% 4B TILTEIIC 3 SDENH LI Y, KB

DPRAIRIZ 1 B/ NERZE#E  (denticulous ridge) 2338
Dohic, ERBSMUIOHLFNG K TH o, RERIT
Kbhsh, EFRIMNUROEE b, 1AEKT
KEEEHRDOGE L Rk, BEEICEET 3EE1H L
nic. ARGHAMSHREETBR L. 1 EFcHERS
LUORHOERIZE L MOILFHESRD bhieh:, hofE
HCREHLEEA SN0k, BMEMAEEIzX ST
FRICEDDERH Y, 1EERTIIREEBEICRITS
I OHIC, RFRBTLGRTRY, BIOREGTIIHRE
LTz, BENEISRARHR TR H D, HIE
FPRCHEIT L C AT, HETIRAEOIIEP RMATDIER
R AETERE, THbLEROE L Z ik ik
LIZE@rnWFERRED bk, BMOBEORALIER
Motz (Fig. 14).

2. SEM iz X 285

% 3HGE .
FEHCRYFHORE~NBET2=2AT0O0BE PLIC
FEAFEOBES DY, —HI8i LB >THEILE L 2>
Tw? (Fig. 15). D#EEED THITITEE 2/ RO
oY, KM dIEE LS. FILED FTHT
EAOLFEOPEICIIPEMILOFA A D, FRITIX
THAUGBN RO, Thbb BERIBEEI L 3
(Fig. 21). RERIIEEIIALAL, @7 Iy FEIT
FmiIEREEEX 275 (Fig. 16). E%1310~15pm,
B EH15pm T, FehIHi.

£ 4G

O#iZiZAIE O (esophageal opening) ZH.MZ 1D
DHEE (dorsal lip) & 2 >DHiFE (subventral lip) &
PHETHD (Fig. 17). HEEOLELEIMI L EIFEICIX
£ 1HEDOINRRIFALHLF A DN S, FRON - 4
RZEDBET 2RRITIR-2>T30~50F& D/, HE L
OWIFHEERE LD LD X YKk E v (Figs. 17~20). £/
BWOKESITIEND Y, PRETIICLOMEL, ES
2.5~3.0pm T, EHICWIZohTEa»<nY, 1.0
~1.5pum &72%. ERERE EO/ETIRRRIAL, &
&1.0~1.5¢m T, FHAZMBETESILTWS. O
OREMIBREAO~LIT THOENFED bND. EA
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HEEORICOEICE L THILABED L TWw5. k&
CRBRROBICE>TEIWIBHOHRIA bh, &
HOWIERG L F TEVOEIEDH DD, BXZ10
~13um Th5 (Fig. 22). BEERTOHETIL, Kl
IIREFATICE M  FIT 2L DRIVERE D A B
% (Fig. 23). BEICIZRPEEICHHh, ZZ TiIst
BROBESIPAHAIC L Tt (Fig. 24). B3z
FELNEVEY EoTB Y, BEREERL, K-/
WRHRI SRS B FET S (Fig. 25). /NEEMGET
XM 1 EOH/NEINWEEZFEL TWHDOMNBIE S
., 1o/ ERIFE; BRI ITH bhiz (Fig. 26).
£ B
% %

BREIET & < ITHERNEENT 2 0N 144E 7 7 AR
By 5AF150610 2B 7 = F REKOWTHEL
7o’ BERIFELEMOBEMICH Y, FEiCX2Tha
VOEENR AN, BEOMNTEEE N LEDIZIE
T, B TIX30MMR & THAIC20, 40RIZERL
TBY, ZhbDZ LB L ANEEERT 2HS
DELBIUOEFOEICESCENWTDHEZLEE XL DR
5. ¥, REROBBICHALND X I ITHEE DR - B
EITIBEBRBED b ol

BRIBERICOWTHB L, 2~5H8b2L$%<
6 ~8 HOEBIZIZV V. ZOEFEICS>WTIXT T
L OWETIEB SN TE TR Y, EficdrvoilrE
IZAELD, LLIZ“FL0” 2 I T 38FRBICERL, %
RERLERN IRV T LIt sb0LELLN
5. ZOZLEERALLTLOELENHNToON
TSIz T 2 ABIATRES & AT ER,
BIZ—HTHZ L 1D AT, K 1975) 12X
T, By B SO AREREERICAOHRT 2 <3
DRFEIKREL 32IFTF bh, 2D bIUNciEn
“TUNTEEBRAERE” ICoWTE 2, 1 ~3 A&
MBHEID O HEFNETEH R E LI LBAT 3
LHRENED, 7T~9 B0EHTI L, 108 LI
BOLEHEMH, MERPICEZILOLELXLNS. T
tbhb, XL ITAMTHEITB T 5 <y 0L
HERLOTOHREII2~ 2 H CHREBRLE<, 3ALL
e " OaRIc L b v iRER, BERL LICEVT
5. BIERICOWTIE, SHIREHICI ZAIHEOHEEL
FAEROEHB I OMEHESLERL TS b L E
zoh5.

ERBPAREL LTOCF SOEJRER L BERE
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B L OB S DOBRYH E0 B EHRBHIT, &
EIFEH DB TICR T 3 <% AN OEMBEER L
R AEERHER (BWKEEHHERE) 2381
Mo, Thick e, BEEIT19804 (15,481t),
19814F (13,583t) » %<, 19794E (6,641t) IZboL b,
Pl igo T3, 180EEDREKBEREL L Bk
BRLEI—BT D5, 19790/ NBR L BERAK
(2FZBBIZE W) Li3—FLw. £, —it#HdZv D
ERICHEE L~y NoRE HENXHEHE GGt
(FRAREER, REFFRHR) TRAY, BEREK
LORICIZEFELWEBEEERD S hrolz.
BE R

BT =4 % 2EDIERD 5 & THe b FF#AI L L DR
HThHB. BELFICHAGN, FOFHHRIEHHT, L
Y RT3 ERERATHD. VAR EDEAT AR
BErRHOTZOERPINTZET = FRELEST
LBENP L BEVWEER-IITHS. ZOMDERLE LT

FELRIEL, BERERELH D, —fRICEL ER
BV N LM EELONS.
AHE T =9 X REOBNT T DR X B hB &

UINHREBRDEEHD S AT L < HEE R L DO TR,
BESCHERETIES L MEXONE I LEDO O IV EE
RIBRDBELGE LD 20D 50, KLBERRCE
BRLTANBEELTWS Z LD OHLNCREIT 3
EVTFRETHD. BbLWEREIHER LTHS LE1 H
3.

TREPHT 2 ETEXBE Y bRERESHF ALY
HETHD. Thbb, BiEGELOX, hoKERE
I H M RS s E OB IcZ Lnw D L2 BEL
o BREOHHE TRV, BEDRIEZ TR OTHOLIA
OTET =V FRELTRETHA ).

BROFH 2T o BITER IR L, B
HECIBLAHQBIZ LA ERAEFLLLLLD, 20
» & O F F HImMEEEME % 72 BT B DO AT %
ICERLZb DR, 7250, Bkoiiiss 1 EE
bl b EIERTBRLIZOLBHREL EOFRTHE
O EEESOWE, w2k L, BEERIE RS R
JELIERI D 5. 62T, BAMHHEZ LR 1 EM G
KEE oo LA, BROWIME IV BERIC LT E R
IRV,

Pk, BT =V X RETOHEOHESEM AL LT
1%, ZEARFTOWREER EIZOWTA 72 D 36/ 75 SEHk A 2

MDA, HEEOHBEEICER LTHEShZLD
P, LOVbIFAEEROPTOT =4 % REDNH

BESFIZONTIE, KE (1973) 1 X OVNEHES (1979)
N—ER R TN BIZ@E 0.

LAN, ANET =% X RETII REZARBTORT
RIPEVEELLOTIE AL, SRR LB K
FEH H-T, ZOPLHHEICHEADEANL NS IE
ETRRE, FEIE RS ER L, £ DIER L 728680 ¥ /-
BEKCEADL LN D HEERR, ThbDiFLal
TRV I HEIEERICEA DA N BRI E b o, &
7o, BALRFNCIE Z S BEICIIEDB AL L DORB
BERORED SNIZLDBHBH, KEBTD b DIEEDRE
BB AR LR LD, BiZhbh3EART
RIBARBIUNCE CHONBREDRETHD. B
JEDOREIIEEALELBIRBILELNLDN S, H5y
RIRBER T O LD, BECELAELZLAANLDE
THRA Th Ol 7251, HERHITITIZLA LTS
RO DAHKRE ST, HIBPRO M4 EEH (hemo-
rrhagic erosion) Z D=L DX 1 Fl L b o7, Ee,
B XBIREIC BT 2 “EEY TOMBEGROFTRS, NE
BEGPOHBILT, B7 =4 AETIBBRO TR L
b7 b DITIEEEDOREED £ £ T, B OREERERE
HOHEIEE L OB T ENEFRZR S DREEOFT R
bOEETIHELALNIBICEZLNS. DT
IR TG TOBRIED 2 O 72 i B XBRMGERWHEEKR D
FRTEAWLELHEESNSE. 2, ThbO@REIIE
HHD S BITHEKL, EROELEBLTLEI Z L
AT, BEFT =V AEICERT AT RIT£L
FERTHH ENEBHALE. L, algT =4
FRIEICDIZ LA EREE RIS LVIEFI b H Y, iR
EROBRTL7 =% FRICEBLDTEAVLDOLH
50T, BEMOSMEERONL Y OBIIT =+ F =iT
BRTZ2LDTHELELZERETHSI.

T =YX REDRIERT, Wb b “ERYURIES”
L TEE L O’ Tebh T & 72 (Smith and
WmMm1w® EHELOHFE TR ENIZOWTEST

BT =2 3B 5N TWEWD, /N O FRY
ﬁﬁ%é@%w(ﬁ%6<§<i@@%f%é&%x%
N3, EISEOHFE T ERIEOMIEE & BIERT
EOBBREHELTICT B Z LR,

7 =% % 2 Hifk

i B RO FHAME /ML & (1969), AHE (1973), &
Bo (1983) nfficiziE—%+25. BEOEHMEE (45
fEfA) 1322.3mm T, /S (1969) D28.4mm, EE
5 (1983) M24.6mm X V&MV, WEE (1974) 37 =
PR I RGHOERIILARTREL, HHAKLHET
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INEWZ LERRTNWS. ¥, FHHSOBERTIIEIE
DNRVKE L, EMELWEED, KR/ IRBOED/N
LD Tn3%.

HH BEORE ST 3HSETH O h, NI
L, 4#ighd (pre-adult: Gibson, 1970) Toho7c.
A B HHHH ENIDEFIF VTR b AER%E 3 ~ 4 H
BBLTW-L O Th B, ANME» DB 4RO
AT i/ 72 A3, van Thiel and van Houten
(1976) F 1 BEOELL MY M L7 =¥ % 2 Hhls
EBREZ2 ~2.50FBLTRY, 4B T HokZ
LE@ELE. LL, ZOKRIE2WT Gibson (1970)
BEGEEETHAIANPHEICZIOLYICERBLEES
ZLOFEEERBE LTV S, ZTO®%, BER (1969)
LHFR D (1977) EALG AHSHEREL TR D, A
FHCRFHE TORMIIARHATSH 55, BEDERNT R
SE3 BRI EN LD THD. ARD (1967) 315
HEIZBALET = 2 2RI EEZED TN 5.

Pk, T2 FXRAGHEOT Y N, UFF, £ X, 132
BE~OERBLILL OFREFIRIVRZLON T E
(Grainger, 1959 ; Myers, 1963; FI4&, 1966 ; /[N,
1967 ; Asami and Inoshita, 1967 ; Young and Lowe,
1969; Gibson, 1970). Z® 9 H 5 v b ~DRKRYLTIT,
Mz 3~4HEBICLEEY, Zo®BET 5 &
NabhTWa, FREk, in vitro THHEEET
2R AL GIT 72 b Tz (Grainger, 1959 ; /NI, 1967 ;
Khalil, 1969 ; #&4%, 1972 ; #E, 1973). ZhbnFE
BCiE2~8 HEHE Habhiz. & big, EEb
(1972) B3 7 =¥ F 2% v HXOLFICHESED
L2AB BRI R NI T Y, 3 AKICITIEE
AMENBE LIz L 2HELTWS. s (1967) 12
I, HEIWHEIRBEDA VL IITEDVAEND L
BEEIZBAL, 2 T20~27Tmm DK E SICKREL
ZO®BET S LB~/ LaL, Gibson (1970)
BEELTH13mm O 7 =% X 2GHEH” T v b MERNT
Big+az &L oz Lab, FF#EBEET
HHIANOEBIVCBIBALE 3T ZZIT3 ~
SHELERZLICXVBE fTAbRDZLDLEEXD
nah, BEREICEERTHEYDOE DS, BES
BOBENVRVORBEMANICHE SRS, HD
FEAREESNTIRARSATWSLDEE 2 b I
3.

i & 5ET L7IcsE 4 14 o5 3 High & OFEE /s
REMHZRIEROEHB IVREREZRE, 3250E
NHBIZR Y, EOIARICEERRE HEbhSZ &

81

T BH, Gibson (1970) X7 DO BE B L OYBEED
BWEDOEW L AEROBZELBE L. Ke OBk EE
ZBEWTh, HOEHETS LY, BEBLUBEDH
RieFERENADN. BEHTRFREEMARLZSDS
) SFEROL DR, MLIFHALEHT b0 Y
BEEETEN LN, BHS (1967) 34 AHIZBT
% Anisakis simplex DFEEILED WEEBLEBIEL,
Bl (4 HighH) TRV TRRZDNTERLSFE
REEFTZHIARDOLDOTIEAL, BEICLIVAELL
LOThHBHE L. £z, MEOATHRBT 1 EKTRAL
fig & F ik ik L FE RO RRERAICED bh
7S, BRMEREZARICEO LT ok, F—ffk
THIRE L ORMIE < T2 ENE Lo DILIEN A
bhic. BIOMEETIZRMIICILEZ A b, B
FLIIED b h o 2. FIKS (1977) ZADLD
JBiz BRI SO FAER 48 L T v 5. Gibson
(1970) FZDHIZ DN TEER LT WEWE, Zhb
DD BE S ROMREIC T > TR D0 E D IS H
OB RIER S v, B e BEMeE T TRl
Shi-FEHTdhsn, SEM &fEHRATI itk &
TG E BD Z LR TE .

SEM ZERLT7 =% * 2ghBO/EHIELZBEL
8T AEHS (1972), MR (1973) BIURED
(1981, 1982) 5. AFH 6 (1972) IBEL VML
TRt 7 B B oS RTHERRS A b1, HIAEEES
RIfAREOECHERE DD Z LK L. SED
EELOBBIIBWTHEIRBIVEANSBOARKIC
R ZEN D bz, 5 3HE TR AR OMERIT
AHATH B2, 8§ 4HGE TIHAIE LR EIT R 2
H ol BEOWEIZIISVOEED DN, ZORED
BEIE A M hORENFHO 1 2L LThITEZ &
NTELD.

3RO RBIERICOWTIZFR (1973) ARET
BEL, $HE, ©I73Iy FRIBIUVA AREID I SDH 4
T, BEICL ST EREFRHBBREN R B L
FEELE. = ATRET Iy FEIRLOL £,
WNTA RBIL O TW5B. EHDONEB XU SEM
X BEETIE, v ANICHERT 3 RETEIREASRE
53y FEIG, AEERECIEREESA DN, R
BOMEICOWTEAHTHS (FHR, 1973) 2%, KR
5 (1981) iIXhiE, BREFG TIIREROHFLICS
~10fE DA/ IVE & b SREREEV T bh, 5D
DRBHEBIEEZ LOZ LAVRR S, L L, BERIT
Bz & & bizkbils.

(19)



82

KR (1973) 13 in vitro TR L7cshmEHWTH 4
g OWmomEE SEM THEL, BOWBCERL
T, T=HEFRGEEX, Y, ZO3BICHFLRL. F
FH 5D LIS A SR NIMOMER X OO X
DA (1973) OYRIZHN T LOLEXDNDH,
WE F ORIl L THEEE Lo/ &
SHEEL, 2ORFIVRHEATHS Z rmbhic. &
7z, FROEZMOE L YV LLAMUABLTRY, H
B LEowzmEficn iz on TNYET 2EM RO b
niz. BZEEdEkbh, B IC1I0LEIHbH
27 LA SEM IC X 3BE, LM, bR,

¥ @

19694F 3 A 7> 519834E 6 A £ TOL44E 7 7 A D&
BT 2aM4E7 =% % =E 150 Flic 2\ TZ DR
BRI L UYEEE b USRI Bk DTSR F BT SE & T8 2
fz. FHBEEOKFFI7T =V F 2 IREIHHBTH
ST, EITERE 3~ 4B CHELTRY, FaH
G OK#ME R Lie. BERICIETLOTHE) 0K
i oS, ARSEERE 2 ~ 5 Aicg L ZHich
ot ZOZ LRECEIHECRTI DS, T
COWHRE L L LBREH D b0 LIRS NI

BEMERE LT EESRELELS 0T, LIEY L
T AR APIC VIRTZ LR TH S, &
7o, EABRIT0%H 8 B FILANICRAE L 7e.

7 =% % 2B ARFT ORI B R R R O
FLEMBEICEAD RGNS b, ERLIHED LE
TR BOFCEADHLND D, bHE YV FEEELDR
WHTIZBHIEDBEADHBND b DR ENHOIC.

BRI B ARFTUSMNC b REO A DD b D
NENR, ZOBRETELELTHY, KiAgHinHEE
W EEHRLELORAD LRELO. ThbLA
HE7 =% 3 2ED D LBEDNS IV LDRIEITKRE
1973) @ HEIC X BEROSMHBROBE LD LD
LEZLRSD.

Fe2LFMSES X O SEM & L T Bk O HGHTE
BEPEE L. BESBTRELEILDbL, 3°0F
DHBR L 7ot AIBITIE30~50HD /N B TFE T B
2, EEONEIEREO LD LIZVEIRRRY, K
XLHMBEVWC LBBESK.. B TREERIRDbL
30, WUNERDEE L. £ 0BRIN R EiY
BAH BT, & bITHEEEICIS W TR EFEER D
D bz, EHE LRI 1 320 DI
Y 4

O

Briksicyy, HEzEd > ECHE, #HBF
EECEBHERKERFE R EERRERE NHE, 1t
BHENTEAERARAERL, BREAREEFMEFLER
REREROH IR, ABRERREEERFEREHR
EHREANEMCEHROEZRLEY, SBBERICH
THEBEREBIVHS Vv UM KRS
BEHERPEREL LS CICEREATE OMKEZK
WCRHB L ET.

X B

1) #MEBRE (1973) : Anisakis 1 BB OFEEIC
B3 s H®a. KRMTKERE, 22, 197-235.

2) RIREH c FHES - RE - HEHKE -
Ek— « LH*RT - TH B - BRE-N
(1982) : 7 =% ¥ 2EIC D2V T—Z DIEF %
e LT—. MILERE, 94, 775-782.

3) RREH - HEERE - KEEM - RE—5H - W
E— (1981) : 7= %% 2 BB B oFEEE
VRPN OBMMBEEAFBIC VT, FER
7%, 30, 109.

4) RIFW= - MBFEN - THERE - FHER - 5%
7 OH - KEE= AN BB #RQ977):
H7 =% X 2EONEHEHBE. Kic7=¥%=*
2 18I 3o FERICBITBBEIC
WwT. RIFEKEE, 86, 257-260.

5) Asami, K. and Inoshita, Y. (1967) : Expe-
rimental anisakiasis in guinea pigs: factors
influencing infection of larvae in the host.
Jpn. J. Parasitol., 16, 415-422.

6) Asami, K., Watanuki, T., Sakai, H., Imano,
H. and Okamoto, R. (1965) : Two cases
of stomach granuloma caused by Amnisakis-

- like larval nematodes in Japan. Am. J. Trop.
Med. Hyg., 14, 119-123.

7) Gibson, D. I. (1970) : Aspects of the deve-
lopment of ‘herringworm’ (Anisakis sp. lar-
va) in experimentally infected rats. Nytt.
Mag. Zool., 18, 175-187.

8) Grainger, J. N. R. (1959) : The identity of
the larval nematodes found in the body mus-
cles of the cod (Gadus callarias L.). Para-
sitol., 49, 121-131.

9) #REFAE (1979) : Ao 7 =% x =fE. HIH
i, 76, 303.

10) #igFiaE (A981) : M@ HILE 7 =¥ % R fE
(7 v — FAEIV). HIHEE, 78, 162.

11) #HBHE - 5 R - KA - EAK— -
& OER (1969) : B HAMMAFE, BT
—HFREBIVT =FF 2EGHB 2o T,

(20)



12)

13)

14)

15)

16)

17)

18)

19)

20

=

21)

22)

H LM, 4, 601-608.

FHE—  -HHERE-EH F Q972) : &
BFEMBEOHSR (103) FAE R O RE HE
— 6 7 =% % Gl Anisakis larva. E¥ D b
Ww &, 81, A-283-284.

AR OE-FHUMAET - BRK R (1967 : B
T X RECHKKEENEL. HANEE
&, 36, 663-679.

A ZR (1972) : Anisakis S o i O
FRZEARRICHE T 2 EROBIE. KKTKEE
21, 243-269.

EH F-RBER-IHKRBR - EEZH D
EH%E (1967) : Anisakis DREEFICHE D KW
BleicowT. FAERGE, 16, 290.

Khalil, L. F. (1969) : Larval nematodes in
the herring (Clupea harengus) from British
coastal waters and adjacent territories. J. mar.
biol. Ass. U. K., 49, 641-659.

M WA A - REAFT (1967) 1 A v
h D Anisakis JEI\CE T 5%, HAHEE, 16,
156-166.

Al e R/AR O - BTH B - BER #—
(1982) : 7 =% x 2IEICH T 5 KIE O MEA.

EHF VAT 4T, 28, 434-443.

AN J7 e ANEREER - FEEHZEH - NEHEE -
KEER - BH H - aH ki - THER
(1969) : HBEAEB IV ARV AL IV RHE
% Anisakidae S HE OFHEZMB L L E
FHRA. FAmGE, 18, 466-487.

IHIRA (1967) : 7 =4 % 2 SmHLEBIT
FEICET 5 ERMFE. FAmE, 16, 470-
493.

Wi - BH O E-£0 8 (1983): B7
=% % REOMEH - BRI, #F4E MG,

32(1 - %), 38.

Myers, B. J. (1963) : The migration of Ani-
sakis-type larvae in experimental animals.
Can. J. Zool ., 41, 147-148.

A (1963) : AMEBEE O NMEEN 25
R EhIcYEn—RBicow T, HI9E B A
FAEBEESTEALTMAS (W) P&, 27.

R & (1969) 7=V x 2EBOAE. &
HES, 24, 405-412.

SHARRE - MWE - FHFE - BF OFE.
&FHE— - JIIBEE - HKE—1T - JIFHEE - /)
EfEE-%EE Bz HEEE - RTXR K
AR - EHRES (1979)  AHET=%* =
HEORM— L KXBEMIZOVT—. HHM
£, 12, 257-263.

KR (1973) : ZHBROBERMNER. B
LB, 8, 1223-1230.

KEHgE - mHB— (1976) : AHBE7 =¥ =*
2 fE. BERIK LB, 53, 1762-1766.

K ¥ (Q975) WY FHER IO HBARERA

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

83

WIRICRB T2 KPR ES@OBREY X HER
BAEERIZO>VT—1. =+ S OBEEKRIZ
W, TR AKBI®RE, 47, 15-50.

Oshima, T. (1972) : Anisakis and anisakia-
sis in Japan and adjacent area. In Progress
of Medical Parasitology in Japan. Vol. 4, ed.
by K. Morishita, Y. Komiya and H. Matsu-
bayashi, Meguro Parasitol. Mus., Tokyo, 301-
393.

KEBEW « DR A (1965) : HiL@mOVDHWY
SIFERERMEZERE. B EFH M, 2167, 26-30.
el M o- KH W - FAR O - BIROR
(1972) : 7 =¥ % 2 EO REFHHFE. 0
2. BEMEBKE L BAERBEBRICRT 5 40%
SEOMYE. dLWEES, 47, 541-550.

IgE B (1974) MAFEErT7=%xx. 1. 7
=% x 2B R, 2. 4B BARKEFSE,
HEEEAN, 23-43.

Smith, J. W. and Wootten, R. (1978) :
Anisakis and anisakiasis. Adv. Parasitol., 16,
93-163.

Sugimachi, K., Inokuchi, K., Kuwano, H.
and Ooiwa, T. (1984) : Acute gastritis cli-
nically classified in accordance with data
from both upper GI series and endoscopy.
Scand. J. Gastroenterol., 19, 31-37.
BREN - SHRE - THEES - AR B
H A (1983)  AMBET =¥ X 2E—KLR
TR AT LM Ao E. BREF
¥, 3086, 26-31.

FIAEM (1966) @ 7 =% % 2 0 KBRHBF %
—BEAPLHB LAY =¥ X 2SR ICER
T 5 MREHRE 12> T— (Larva migrans O HF
78 3). WEEZ, 22, 486-503.

van Thiel, P. H., Kuipers, F. C. and Ros-
kam, R. H. (1960) : A nematode parasitic
to herring, causing acute abdominal syndro-
mes in man. Trop. Geogr. Med., 12, 97-
113.

van Thiel, P. H. and van Houten, H. (1967):
The localization of the herringworm Ani-
sakis marina in- and outside the human gas-
tro-intestinal wall. Trop. Geogr. Med., 19,
56-62.

iy L BCRE (1967) : HEENIFERERMEAZERE— &
CEHFERCIDNFEBLIOT =% X 25k
iIcowT—. 4%, 29, 1012-1018.

HERBZ - HUIRE (1964) 7 =¥ * AR
# (Anisakis-like larva) iz X 5 ANBHEENFEE
RN FEREER. FAEBFE 13, 559-560.
Young, P. C. and Lowe, D. (1969) : Larval
nematodes from fish of the subfamily Anisa-
kinae and gastro-intestinal lesions in mammals.
J. Comp. Pathol., 79, 301-313.



(Jpn. J. Parasitol., Vol. 33, No. 2, 73-92, April, 1984)

' Abstract

!
RN
CLINICAL, EPIDEMIOLOGICAL AND MORPHOLOGICAL STUDIES
ON 150 CASES OF ACUTE GASTRIC ANISAKIASIS IN
FUKUOKA PREFECTURE

TAKAHIRO FUJINOY, TosHIO OOIWA? AND YoICHI ISHIIP
(®Department of Parasitology, Faculty of Medicine,
Kyushu University, Fukuoka 812, Japan ;

DQoiwa Gastroenterological Clinic, Koga, Kasuya-gun,
Fukuoka 811-31, Japan)

This is a report on clinical, epidemiological and morphological studies carried out on 150 cases
of acute gastric anisakiasis observed between December 1968 and June 1983 at the Ooiwa Gastrc-
enterological Clinic in Koga, Fukuoka Prefecture.

Endoscopy was carried out for all150cases, and X-ray examination in113cases. In almost all the
cases patients complained of periodic pains at epigastric regions in the stomach, which were accom-
panied by nausea, vomiting and lack of appetite from time to time. In 70 % of the cases symptoms
appeared within 8 hours after the patients had consumed raw marine fish fillet. Invasion of the gastric
mucosa by Anisakis larvae typically revealed one of three features: a simple elevation of the mucosa,
forming a tumor (tumor formation type); swollen or infolded mucosal membrane (swelling of fold
type); or a flat mucosal surface of normal form (normal type). Varying degrees of edema were apparent
in the gastric wall alongside the point at which the Anisakis larvae were removed. The mucosa was
widely or only partially edematose in most cases, or appeared normal in some other cases. Severe
cases of edema in anisakiasis fall into the category of ‘ edema type ’ in classification of acute gastritis
identified by Ooiwa (1973).

Anisakis larvae were removed from the gastric mucosa with the biopsy forceps under the en-
doscope. Removed larvae examined under the light or the scanning electron microscope were nearly
all identified as 3rd stage larvae of Anisakis simplex (Anisakis Type 1 larvae). Six larvae were
already molted and showed the following characteristic features of the 4 th stage larva : the mucron
being lost or replaced by a minute round projection : appearance of a pair of small papillae near the
tail end and cervical area; three well-defined lips, each having a row of denticulous ridge ;
regular striations of the cuticle ; changed configuration in the ventriculus and gut. The developing
reproductive system in the female was observed ventrally in about the middle of the body.

There were considerable variations in pattern of occurrence of the disease, by year as well as
month, the greatest number of the cases being reported between February and May, the smallest
between June and August. Since common mackerel and horse-mackerel, which were found to be ma-
inly responsible for anisakiasis, are usually caught in winter to spring season in the East China Sea,
frequent occurrence of acute gastric anisakiasis in this season may be in close association with high

consumption of these fish fillet.
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Fig. 6 Barium filled picture in the supine position, showing marginal rigidity on the greater and
lesser curvature.

Fig. 7 Barium filled picture in the prone position, showing markedly enlarged and swollen mucosal
folds from the body to antrum of the stomach.

Fig. 8 Supine double contrast picture, showing marginal rigidity on both of the curvatures and
swollen folds in the whole stomach.

Fig. 9 Double contrast picture, showing lack of distensibility and swollen folds in the whole st-
omach.

Fig. 10 Double contrast picture, showing lack of distensibility on the greater curvature opposite
gastric angle.

Fig. 11 The shadow of Anisakis larvae by double contrast picture in gastric mucosa.

Fig. 12 Endoscopic findings in gastric mucosa. a. Tumor formation; b. Swelling of fold;
c. Flat surface and no change of mucosa; d. Invasion of Anisakis larva with erosion ;
e. Removal of an Anisakis larva with the biopsy forceps; f. Three larvae found together.

Fig. 13 Double contrast picture showing an elevated lesion which looks like a submucosal tumor,
and an Anisakis larva found there.

Fig. 14 Anisakis 4th stage larva, showing the developing female reproductive system which is of
the vulva, vagina (arrow) and divided uteri (arrowheads). I: intestine. X190

Fig. 15 Anterior end of the 3rd-stage larva. Arrow head indicates the boring tooth. X420

Fig. 16 Mucron of the tail of the 3rd-stage larva. X2,100

Fig. 17 Anterior end of the 4th-stage larva, showing the separate lips, each with a row of small
teeth. X560

Fig. 18 Enlarged view of ‘A’ in Fig. 17, showing the central part of the row of teeth on the
dorsal lip. X7,000

Fig. 19 Enlarged view of ‘B’ in Fig. 17, showing the end of the row of teeth on the dorsal lip.
X 7,000

Fig. 20 Enlarged view of ‘C’ in Fig. 17, showing the central part of the row of teeth on the sub-
ventral lip. X7,000

Fig. 21 Cuticular surface of the 3rd-stage larva. Note irregular transverse furrows with many
longitudinal ridges. x2,100

Fig. 22 Cuticular surface of the 4th-stage larva. Note regular transverse striations. X700

Fig. 23 Enlarged view of the rectangular area of Fig. 22. Note finely waved longitudinal ridges
between the striations. X7,000

Fig. 24 Lateral view of the cuticular surface near the tail end of the 4 th-stage larva. Note the
irregular ends of the striations. X1,400

Fig. 25 Tail end of the 4th-stage larva. Note the rugged surface with many round or elongate
cuticular projections. X1,400

Fig. 26 Tail end of the 4th-stage larva. Note a minute process at the end of the tail (arrow
head), and a pair of papillae (arrow). X1,400
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