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Experimental Anisakiasis in Albino Rats and Rabbits

AEKBRE BRAE ARSHE

B

A 2

o}v] A} 7] A (Anisakis)~+ Coniracaecum, Porrocaecum,
Terranova, Raphidascariss =t 4 =4, S5 5
WELGHE #HEER 3tz o %9 H(stomach)sl
Fhdhes sAiBozA o MAH kol AR
ol 29 F4 5% (acute abdominal syndrome)$ % 2
71v] W= AR FEE e 490 gode Ae
oln] 2 &#A & Adelvh o MANTE A
el 27148 BUEES AA mdo EY v
AlHEEIEE WBE 935y 9% Euphausia
sp. =& vl 29 o #F¢] Crustacea® o] ¢l
A 2pfEER e 7F fE A% (marine fish) £ 9
dol, AT HEE(squids) 7L & A sl (fk, 1967).
AtgbE Al 2shHEX RV A 5% R Te=s
H RERE Absef = ol & Hhdho] B R AwtA
Zatz gh@ddedl A v EH 222 dF9 hHFET
Agg 3tz Aol ok wohd AR HB¥ =&
AA 24 A= ghinte] LA

o] A7) 2= 1960440 o) ol spMd e} W24 Al
of FET F el dE] dHAA Hdd F, H2
ARFEF = v at=ol 4 van Thiel er al. (1960)4)
A n=sder ol B WEAEY LK A4S
g doeyl EHEIA SME AL wAdEz, o
el ellay 2@ & S99, olelA van
Thiel(1962)& l%E, MK 5o 7143 FAESE
dozl A oA AfES A FAR IS F
EERES tEfe] Wl wlwle HAdAE 19604 ¥
oF 214EFoF ABEREY: 1, 85917 W) 9z (Asami e
al., 1965; Yoshimura, 1966, Yokogawa e Yoshimura,
1967, Yoshimura et al., 1979; Fujino et al., 1984),
ol2] & BT FoAdw ol ofr] AbTt AdiEe] Mg ]
Fevt s Add o gl

* %}fr‘élz}- 119844 109 299

B4 # R

el vetel Al = 1970 94 &% (1971 27
meE ] oERbke Eade #Eat 439
ol 7o Anisakis type [4h#h9l¢ A Ho = F9d6lyn
2 ol F & 8f Axgte] Frtxaudl ul 9th(Cho et
al., 1980; o] 5, 1981; Jeong ef Suk, 1984; o] 5 1984;
Chai, 1984). zivt, -2 viebel A % WY HT
Bel Hfrol Wi —ib=Elo] Qv dAdolmE AMF
e Wy o BE e &Ko ooy P&
A ) BRIERM oldlE 2] daAe 4 BER
B 9 BERM WEs Hestan Aztdd,

ol e fEiviel ZdA Fa Fz) (Pseudo-
sciaena manchurica) =% = e (Theragra chalcogram-
mayol A el g op AFl & HhiFE A9 =siA =
hiae it s 2A 5= 83 9 Eve] BBRREYA
E AAAA B ol TAFE FE BE % 2 S
718 4 =g gduldA Wu g fAgezs $5
vob ZHE ol AT agh#ke WEEE e ds F
Aol ohuAby] AfES] H G KR oldl & FzAb dlol
A A 8hed ot

yEME W uy

1. OFLIASI24hE HE

a5 g 2oiel RRERA AR oA A 25
& AEA =3 KEMHAA T4 27 38~42cm
9 ZAz7) 16vke] @ 27| 45~60em2] He) 10%=}te] 9
BaRE, W, ViEE, IRAE SolA SEEE & AHEE
. ubthm) 9] kAl A ol AL Akh#e 343
Ax A A 2 Tedel gAdd o= (Fig. 1, &
Bodadels ®e 1 Hlg AR 54 i
+EE AAstah ol E Ha@d 4°C d g me] 1~24
grds g st Aol A% g $E5E Rol: A

EF Aol ok 22 GemiP el gk kel Age] AL
aef o}

ARG A ol AL 2Ehithe) e doluF g%
of AZESBRHIEAREE Fol A A ventriculus T B

ot
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RS Ade) s33k ol o 20 Anisakis type 1 %)
@ol gz =Folehx & PERE A AL E AdY
Azl AL stglh.
2. 817 U E7e B
# # (albino rat)+x Sprague-Dawleyh ¢ « 2 5
150 g Welel A& 36vrel AHREg B2 (rabbit) =
A ETw AE A A 7 & BB 2.5~3.0kgs] T
2078 & AH-8-3Hslt
BRRYe 349 A% old=z= 42 =133t 10
A4 oA nfhirg & Aol Y& oF Ao
2 gL HadA 3 5 dHojmiy 47 e
oA 9 e gdE AgestE Ay =
e ZAEd 3% 5 2L Wz 7 3074
9 ghas ¥ SFol wejmelz AbFlA st BRYEA
=t
3. Ol MTIAHES OlgzEE U STE g

Ao ol A7 A% RBRR IHME olv 1st
298] shhol FEES BAF 7ol A2 g (Table 1).
22} ol FEIERYe R W E Rl dasAd ¥
o BEEERES 21 F 6091 (A4 6vk=)Y &
@34 F Assys #4 delde AR 4l A
o] 21v}2](35.0%), ZEBelA F& A2 s Ao
2012] (3.3%)°l e A et E W, M 2
B ol ZdAdz 4% 5 Ak BH 2&H
el =437 3o lelA 60ntES  Hh#F 1okEl =
Batel 4, = Iulale vl Fig %z Ki(large
omentum) e 2 #FAT o] EAHYT. =, o4 o}
YA 4] BAG AL ANz & ¢ 4
AES Mmool A9 > FEfASNE T @Ml m
2ol Mg & & 29l (Fig. 7 &8). vh A Bl
#Fol A & 330 sk ElEs o Ed BREddA 1lvt
2] (18.3%), Mgl A 22112} (36.7%) (%W . 67t

% s6utEl 9] A3 & 6MFez vrn BRE 4 W C 14k, Bl 2ukeD)ol EAsges odE
1,2,4,8,16 3 24mfe] onbely =4t BE H W 3 Bl A A" AE BT FAYel gle S&

5o aloms g en Bz 207 5
ez Jdym BE 1,3,57 % 1A 37 40igdA
T =48 BfNY #{LE 348

HIREY W] dfAe EERE dx &8 9
F5o10 HEEAKRE, Hindy 55 44 #3g
= EiEN RS afirst A% ®ie] s A
jlle] T2 wralo EEI o Ktz BRAGRE,
v}2} 3 embedding, 5~7ule] 2 E FA 9 iR HifE 2
hematoxylin & eosind 4 B2 AW F K 2L A
B BmEshd A st

g I

1. EF0 oM B 15LA /MR

Aoz e

B arsfiy el & 2N RREkEe BL=2
oup ofabyl 2mge] AFE #H Y e F/HA
o &, B% AHGd =4 6vtee A F 40k
7t BB, Kl = AR 2A% $ag HAx
ot Kol Kus A5 Aul3get. o § 4nte o
AL 25 HEEd A% Himel sz (Fig. 2, 1w
el ok Lol HELS Bz Uv ol fiERds
A (Fig. 3). Kol A shaol A= 3+ 30t
o uew ol oA Hhfh 6vre] (10.0%)7 FAA A
A e RESS 84 [Eikd e F 127
(20.0%)°1 3 2t &FAel A9 L4AHgE. B 8
Felol & 60vtel o] HiZethEs Fol A 13nte) (21.7%) 7}
Es glort ol EE BF HEE NBEE KM, MK

Table 1. The result of recovery of Anisakis larvae from experimental rats

No. larvae recovered (%) by locality

;I:I_itr;e No. Total No. - -
exposure ratsd larvae ~ L Infected* o Uninfected .
(hours) ¢ given Stomach Omentum Intestinal Abdominal Liver Stomach Intestinal otal
wall wall  cavity or wall content content
1 6 60 1(1.7) — — — - 21(35.0) 2 (3.3 24(40.0)
2 6 60 1.7 1.7 — — — 11(18.3) 22(36.7) 35(58.3)
4 6 60 1.7 6(10.0) - — 1(1.7)  6010.0) 6(10.0) 20(33.3)
8 6 60 1.7 3 (5.0} 1.7 3(5.0) 5(8.3) — — 1321.7)
16 6 60 5(8.3) 3 G0 — 2(3.3) — 1 (.7 1 (L7 12¢10.00
24 6 60 1.7 — -— - — — 1 (1.7 2 (3.3

* The larvae penetrated into the gastro-intestinal wall or migrated through other organs
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Table 2. The result of recovery of Anisakis larvae from experimental rabbits

;I;itgie No.  Total No. No. larvae recovered (%) by locality
exposure rabbits larvae Intestinal  Abdomimal  np....
_ (days) used given Stomach wall Omentum wall cavity or wall Mesentery Total
1 4 120 22(18.3) 100.8) — — — 23(19.®
3 4 120 2 (.7 — — - — 2 1.7
5 4 120 — 3(2.5) 2.7 4(3.3) — 9 (7.5)
7 4 120 13(10.8) — - 100.8) 2.7 16(13.3)
14 4 120 19(15.8) 2(L.7) — 1€0.8) 1(0.8) 23(18.0)
2 FEEARe A AR 6ulEy A R B Ry GHEFEE op A7 2%hdke] MERE 9 RHEE
ey ol s 82 EFelA FH Mle FHE BREESAAE 2A A AZsgch(Table 2). 5,
g MmN E AYs A o HEke] w]=Fg R 5EA G AR 4nte]e] B FolAM 28t 7 K

oz AFH e AD A4 Hold AL A
7 6utel 3 subelel A RS AT #hlo) A+
i= Ao}s] = 3ulEle] = FIREMEE (anterior abdominal
wall)el BiaE=lel P& H#(Fig. 4] 42 Folvh
o lutelo] A gl HEE R OB dASAS BEE
L3 ghige] HAR AE Fvide delch BP 16K
Mgl =48 A AAAE 60vlal e EPL@E 127
#(20.0%) 7 B glevl FaE K| E EE Sl
A AR hfge] WA= ch(Table 1. MY 248
Mitgd = FEE 2 NE REY 4444 1=teld e &
o] wAR o ele AE #M EKEA @yt
2. BV UHA mFE 18 ~2E82 RR

Exe gelA e ZHat 30t 4 e ol A7l & Hhk
& RBEA 7wk B 1HYE M4EAA 1.7~19. 0%
aEkES ngdc(Table 2). z=v, ##As F&
AL B B REWIAE A8 ghifgel HASA
dsidbE AHeln whala BE EURE S8t Bl
Bore AER adsdd.

By 18%e] iR 230t2] 9] S A 22nbel =
TEE (/R sht 167he], KB 6rteld A, 1nkE e
*i@ol A A At ol F BEEAL BT R
2 ol vg A% Hime Rolm g ol n] Flifle]
Aol Hror #bd MM o 9d (Fig. 5)
Ax HmEe L2 AF ol H3d(Fig 5 & 6).
BREY Sl A= < becd B9 e el A
s % g = S EEE dERx e R
% (greater curvature) 3 /B (lesser curvature) 9|
BEEe & Y9 vlg 32§ thickeningg 2oz
gz o 2 ¥ (ulceration)o] H{AH = st et
REY 3E# & BEee] Wl E5]o] v 20t 9] Hh@nt
o] urA s gl BMEIES B 9 FEY me
gy 1A 2A 24 ggtet.

g Aoz ey o F 1t eld e A, B 2
Zo)BBE (EEZ )l A Selel el ghghel, = IxtgielAE
WEs, EEE R BBEE(MEBES)AA 4vte] o) ghise] %
A= MEEed A dAE See A HFEEH E
WS Tukslz gl = (Fig. 9, &8 fiEMR 5
3] {FEhEk (eosinophil} o} Bile] Faistgl e, MEMHE
F9 72 e B (fbroblast) 7} R &z YA
By 7HAC = & 169t 9 Shfkol HE G =W
5% 13018 & F8olA velA = EE 2 BREEA
HAHAT. 53 ol EF HEdME 2E MECT H
Brpyel ebA 8 vl B A= A= g od HERET (sub-
mucosa) B PR (muscle layer)Alole] @} K
22 7o) A (Fig. 10) ¥FH ol A& 3ol wAs A
o] Bl A x RPAEDSE WIEHS ERsd A=
FEERE v 2% KEHRY BiEel g FA=HS
o K 4E#AC T gl ElkiRe 7B A
8] 528k et
3. MAEEARN ML BEEKE

A =E B9 BHE, BEE, HEESHAdA w¢Ad
ol A7 25hEe EiEe (Fig. 7,9,10,11 % 12) BR
% 0.2~0.4mme] [HEe o=, slPo2HE M
(euticle), FE T (subcutis), AP (muscle layer)3o]
Helx @AY i BEg 714 foiE(esophagus)
=& H(ventriculus)r} Sles w2 544 itk
(excretory cell)¢l Renette celle] ®o]& Z = glgid}.
wg o] F ob A7 2 s TR HEF Sh
24 {4 (lateral line) g o] F+& lateral cords} “Y#I”
o2 #F vz st AfkEAE 9t e
EE S0 BHES 954 oz 3T uf oh A
ol 2]o} Terranova > Contracaecums2l Bl A
2 ¢ 9T B HEe FERHELS A8 A3 ¥
gtet.
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i} &

SEvtel el A A= BEAEY 0}"1*}'7]:’:27‘1
£ RYgRiel el A e BS5(1968)¢) 2z, Ao
(Trachurus japonicus), 5o (Scomber ]aponicus)%
178 3130}=] 9] Aol A € 9,219719] 9] 4hEhS HiH
stk ®ES v d=, EEU%TE ALA KE
Mol A Faldt Azl A RBE 2730 Ay e
HagEs @5 o Ak o) dTdAR Farly
ol A7l 2k RBfel - ESol FANHYG HK
2 A FzAd 43 @#EE A Q= o
(Theragra chalcogramma), 9 o} (Oncorhynchus mason),
o T (Gadus macrocephalus) Fo| 100%9] Bpng 1
¢leb s &5 oh(Oshima, 1972). wleba] $-2viele
Y o F oh AT 24hf BB G g2
L2 Az,

obu A7) 24 FURRERAY 7HH-& 7 ko] type
o whz} t‘]"" GE oz 353 g7 A Ed A%
83t 5, Kovama et al. (1966)< HAFEHE A
S Bﬁﬁﬁ“'ﬂ Al A E ol Abgl A4 Shin g TR
o 7YHetxz Anisakis type 1 9 1,
type A 9 B, Contracaecum type A,B,C 2 D, Rap-
hidascaris ¥ Raphidascaroides® %319 2= Shi-
raki(1969) = Anisakis, Terranova % Contracaecum=
2 H@E B MuEfsty Al ¢ B
u Anisakis type I R Terranovaulo] E79 FHset
Bl A BEANT ofelA o] ¥ #E F28 BE
B zola sttt = Aol elA sH4= 1,859
] A oM A 2fE F 1L, 424B0F SWE HiEe
oatnl  1,04600(73.4%)7  Anmisakis(F 2. type 1),
1606(11. 2%) 7} Terranova(F £ type A), }e] =] 219
Bi(15.4207F ek & e fE{EE 4 £ 9= UA
o A% Aolalx 1Y vH(Fujino ef al., 1984). ¢
v oo Al 2 fES) REE FAS g Mol el e
d U s A ] F4F B55 govt Bk
g AfelE 60%L) 1S BEAA FE HFHES W
B 7 wes oA HuRe Wl oAby
el BEY R JE2r dEez §H5m gl
o} (Asami ef Inoshita, 1967). 2 HARAA = Jbfii
el Ertolmel A wAR fEFE o F e  ImiEake)
WHE e A % (Ishikura, 1966) Fujgles 9o}
o, et A = ofle Folu A AfEe) 6
(o] 5, 1981: Jeong et Suk, 1984; Chai, 1984), A
B2l ol b7 2fEe] 1fAI(Cho et al., 1980), HEkSRY

WL,oom

Terranova

ot AbF) =fiEo] 1Hi0] 5, 1984) 2 MRS
Aol (&%, 1971)¢]+], T (Chai, 1984) 2
FAT AL Anisakis type 1, JERsoiA A=
Terranova type Aol > vz 6l BS
T AR #le ot

of HFA A & Anisakis type | 22 SAF At K
Bl BEAE e 313 2 Bojol gejAe mme
WEEREL oV a KM, /NBEE FEIE, =& KRR N
R SdA= =AY 2 REEREYE
FHel et 47te] Aol gledl Hz|o YA
o] K=l 3driel o] sl 10uke s k)
A, 13ukel b Kol A, 6=ta)7F ol A, bBelel 7} 4g
e = MR Al M AT AN A L ghE @t
7t HA e RWHERBL Hes o 4+ ddd.
2 Evje] gle] M= 730bel 8] sh@E ol RB<l 56
ahEl sk WERl Al b e m, Aol R MEks =l hEn
AA zha 6uteA, HRAEC 3=la], NMGEE 2¢bele) o
o HAR 1 9 A zA e FREBRIME A
gt o ME Sl vt Y FedE U st
T ol A A s HRBEIMMA A o] E ik
£ Hel® Hel o] WA I FH

BT ol A7 2ghfie] MR BITREE o
Brotol Nagase(1968)9) HE#HHEA HE —FY= A
2+ Reolx Q& v IR0l olv] H Y FeEL B
A 2~4mpfet=l HR ghdke]l MREANE vstE Ao
A5 90 @4 2rd gl 3 24m§He] A
S ¥ e 23vkele] $hEAE 22vlelsl RG] A
WA A9 s Inbelule] kil vHehglys Aol WA=y
o zelv b 2ol Yol AFFEE oeiutale gha
ol &7 9] HREA BEaEel Al ¥4 = = 2 (Kwon et Chyu,
1968) 2% =49 EAdAE A3 FES B4 8
X s 2 BTee HEMe el Re E3g
= dojtf.

ol el § BB A A AT 2ghdle] BT
T AL gk 2 BEA AN odsta ERE 9
#a AA4" Felels Mol @b (Oyanagi, 1967;
Kwon et Chyu, 1968; Lee et Chyu, 1970). E3],
Oyanagi(1967) & Zikold Al 7] 2fite] #HKi#e] oln] &
W REfR(sensitize) 9 ol Al o] 73etA dolvt: A
£+ HEe s Ay AHIAE v Es R o
el 75 gl KEE(allergic reaction)o] lev} 3
Hael ol i) FHMel HRS 2 Aoz
#Z&dtxn 9rch =, van Thiel ef al. (1960)-2
o BREE (acidity) 7] ol b7} 25hil  BRYeol N3 47

& WHI 2 A 7"vbs 39 o) R Gachl-

RTE
S

ek o ot

b

Dy

o

s/
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orhydria) %7 el w3 ko] & Aol etz
shedch. HAaH%5e BEEE B £ 4FE 04
L Aoz ArtElol ghi=d] Nagase(1968)= g 39 o
A7 g R BESF ERECTE Haane
mEES) odl A AARE Aol 3lx, Asami et
Inoshita (1967) % Lee et Chyu (1970)+% %8 (Anis-
akis type [)2] Zol, FHIIKAE, F4ERAT F
o S @A ul Dol 2.3~2.5emE 22 A
ol A EHxm, WARAE Sl FY g deAE
2& #Aaeba oh Ayl Aghih MRS I BEK
2obE g@mFe A4 W RERHNET ER 4%
Aole}t st vl el o] Aof HaldE Yo W
& WEE st

obt] Ab7] ~dES] FREMEMBRN S HAES Ko
jima et al. (1966)¢ ol &=l ZA 47149 HRo 2 7
L o4 olimd gL iFRERR BHE) SFRIE MeamEseR)
(phlegmone type), BB M(abscess-forming type),
P 2E 15 M (suppurative granuloma type) 2 [H2E[#
#(granuloma type) &2 B4 4 oz et =
b o} A2 Al gt gto] wlwA RHbE e
Al B F e Fflolr] o] ERAAL Bk AL A
7k ol g BrRolmz AN F2 Himik 8
fe7} Bz ErdAe BHEESE BRI Ao HE&
olglch. E3 MY TH~I4B % 243 ErddE
SEEol A Mol HEsz EETEES BEA
ofoll Al g o7z AFES BRI = Ao
wkotch, o] & ghakol HEERClAM KFoz BEFIHA
tunneld FET o] AAEAAE gd. U <A
ol A7 AfEdl AR o8l Fifho] ABAV IBES o
Yasl g ASebl BRBRSiezx dd BEE
G g2 Aelnl oAl ol AMA ~fES RRAIZETC %
4] ¢¥(gastric ulcer), ]9 (gastric cancer), FHAEFTE
7] 9 (acute appendicitis), 7 /i (gastric polyp), +4
® Z(acute abdominal syndrome)% 2 2 = &(Yokog-
awa et Yoshimura, 1967) FHe] & Aoz &3,
oled A9 ehe] kR RE (latex agglutination) §-&
o] &3 REEDETEE (Yoshimura e al., 198050 &3 =
2 eyt RN FRd AT ofF o #-fe] wvh

(o] BimE wa ol slolA Be mgwEst AL
& obilA Bedl A LMK HEBEHE RIS B2,
P B ) B A AAERY . ol gl
Fdel Bt B, UK DB 484 L HEE
o3 Batel 2 AT =AvE.

e of

S-oivieb iENedE Sl FHAEstE ohvAT] ke
RHEES dotrnzx 32 4 24E EREHE o
x4 e 25 FEER oA aghBE 8D
Bz F AAH ez m45te] lBITRE 4 &
ge spaskoivt

fENE Bstd g3 2d,

t. 813 36utelof zZb el Absl24hE  10=te] 4 &
RYAl 2 vl BEYe 1Rl olv] HEES stz E $hiR

D2 Y 2ffel & HEE 9 K (omentum)
, A~BRRMRl = I, B R OISR, MEEEE A

fhol HAE gt BEEE EAT ABYdE W
2 Fag Mol Al @ eZ A% MR
£4at fimel A3 A=k
2. B 200kl Z-7h 30¢he]H o ghikg RERA A
* 1B#%%E M4E7A =48ke A o &R 1H
7 3Aele Bie] filMe SlEFEE AR A Al
ool z kel A 1stel 8] fhgkel FASHF 2t B
Ye 5RO = Mie E M, NEECAMR ghfke] WA
sigvk. 538 B 7H ol Tl FhEEIAM W 4
of A g ot o 52 A3 HENE HzEe] K
Toz BEN= e 2o RA=YUc HEd = &
Axs I A% Hfie] A=Y FREHAE &
£ el mEel gt REERel A ststd 78
o] Fo] HHE A A HM ¢ FEEGCd = Himel
EAo] el MWE FHoZ HEERYE HHFE
{eosinophilic granuloma)e] K=z Uv AL A3
& A

ol
of
ks
2.

—ABSTRACT—

Experimental Anisakiasis in Albino
Rats and Rabbits

Won Jin Choi, M.D. and Jin-Pok Kim, M.D.

Department of Surgery, College of Medicine,
Seoul National University, Seoul 110, Korea

An experimental study was performed to observe
the pathogenic process and pathology due to Anisakis
(type I larvae infection in albino rats and rabbits.
The larvae were collected from two kinds of marine

fish, Psexdosciaena manchurica and Theragra chalco-

— b73 —



—HICHE - SR | BB oA 2fE—

gramma, caught from the sea near the Korea Penin-
sula. They were artificially fed to a total of 36 rats
and 20 rabbits and their migration pattern from
gastrointestinal tract to other organs and distribution
in host body as well as gross and microscopic changes
in tissues were observed.

The results obtained are as follows:

1. As early as 1 hour after infecticn in rats one
larva was found to have penetrated into stomach wall
and after 2 hours the larvae were also found from
omentum. After 4~8 hours many larvae escaped
from the gut and detected from abdominal cavity,
abdominal wall and even liver parenchyme. The les-
ion in stomach wall was characterized by destruction
of mucosal layer and extensive bleeding in areas
adjacent to larvae.

2. After 1 or 3 days in rabbits many larvae were
found from stomach with their head portions embed-
ded into the wall and one larva was detected from
omentum. Several larvae were also found from inte-
stinal wall, abdominal cavity and abdominal wall after
& days. The larvae found from stomach wall after
7 days were entirely embedded in the wall and
were moving transversely between submucosa and
muscle layer causing profuse hemorrhage there. Blee-
ding {rom stomach wall was more severe during
1~5 days after infection in rabbits. The lesion in
stomach and abdominal walls was characterized by

eosinophilic granuloma.
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EXPLANATIONS FOR FIGURES

Fig. 1. Anisakis larvae in liver of a marine fish, Theragra chalcogramma, encapsulated (arrows).

Fig. 2. Rat stomach showing gross hemorrhage(arrow) due to penetration by Asmisekis larvae, 4 hours after

infection.

Fig. 3. Ibid, a view from luminal side demonstrating two larvae penetrate into stomach wall(arrow).

Fig. 4. Abdominal wall of a rat showing an Anisakis larvae (arrow), 8 hours after infection.

Fig. 5. Rabbit stomach showing old and new hemorrhages due to Anisakis larvae infection, one day after

infection.

Fig. 6. Luminal view of a rabbit stomach showing fresh hemorrhage. Anisakis larvae are seen(arrow). One

day after infection.

Fig. 7. Section of a rat stomach wall penetrated by Anisakis larvae. Bleeding is conspicuous around the larvae.

Two hours after infection. x40.

e

Fig.

Ibid, other portion. Bleeding and destruction of mucosa are recognizable. x100.

Fig. 9. A small eosinophilic granuloma formed at abdominal wall of a rabbit, 5 days after infection. 100.

Fig. 10. Another granuloma due to Anisakis larvae which formed in between submucosa and muscle layer of
rabbit stomach, 7 days after infection. x100.

Fig. 11. Section of an Asnisakis larvae surrounded by a small eosinophilic granuloma in abdeminal wall of a
rabbit. Note esophagus(E), Renette cell(R) and Y-shape lateral cord(LC). x100.

Fig. 12. Anisakis larvae, another section. Ventriculus(V), Renette cell(R) and Y-shape lateral cords(LC) are

seen. x100.
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