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A7 28l o FolA o]
Anisakid % Z4E4Z £53

(AE 24 : $ 2 &)
32 8 ol

AZchsta ety
L

HFE Z3follM S 7%F2] olF 133ulz|ol M anisakid §29] ZtEAAS ZA}SIA
th 3AE o FolM Y FFES siF WulRFolM 2o Raslo e Mg
ol #2417 ¥, 80T 10% formalin®® stk Telm AW K38
glycerine alcohol 8 FH ¥ ¥ glycerine-jelly® Xujsle] %3 Huoj@og Bx
31 & FFshAch

HF2]Y anisakid |3 ZLELE 2FolollM 100%(HF 108.851}z]), ztx|
100%( B+ 13.13nf2]), FAo] 85.71%(FF 3.29uig]), Q2Ao] 54 5%(HF 0.29n}
2]), Ate] 14.6%(B 0.29u}2]), ¥HX] 6.7%(F 0.07ul2)), 25 6.3%(HF 0.061}
g))e] ZE&S Bt

133u}2] ] o /& ZARR A3}, % 2,4560}2]9 anisakid §2o0] £AFdom 7}
3 rdul o] 2 §F2 Anisakis type 122 85 34%(2,096u}2])o]glon, Tl
Raphidascaris sp.7} 7.57%(186n}t2]), Contracaecum type A7} 3.75%(92u}a]),

Contracaecum type C7} 0.69%(17u}2]), Contracaecum type B7} 0.52%(13u}z2]),



Contracaecum type D7} 0.33%(8u}2]), Terranoma type B7} 0.29%(7u}2]), Anisakis
type 117} 0.16%(4u}e])o]ic}.

AF AGolA FF XL t}E Aol nisle ZAELI o) Folre WA
anisakid 32 Zgul&o]l w4 Uely AFENEY ANZA tht 271 "o
4 oz zbdr)

Fiol ¢ ZFY, olJAIIA §F, MAF2E, WY F
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III.
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ZETELE] ceeerie e 21
OELZE ittt e e eaea 2
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e F2}H(Family: Anisakidae)oll &3l HE R 432 Y T{F
atefut witiabrt, 71§ $1%ol 7|8E din, Mo wja¥ 233 ujr}
ol Al F-E3le] Af¢ot 22 3|} AZtFolA HI 2 AUA 27]01AM 37] 82
o2 WUSSHA Hr) o] Y AARFE Holg = iR 3 ojFoA &

= 371 f3 el R JZol 7145 ol 2o o=
¥tcH(Smith 5, 1978: Smith, 1983: Oshima 5, 1987: Rejean S, 1998:
Parasitology in focus, 1998).

FEFU MY ERFFAME 4F0] 919 Zol 7|83l NAYA 222 3
Aol A Fulshe S o3 o7 FA4E Uehdcth iR dAFAe
3ol sl dojuin g3 539 ¢ MAR AU §i MYt &
T U AY T& dogdch A 2 3T £ Y o FolMe F37F
that Helety 442 ofx] A wHHAA] 9gtoy} ojFe] wR A} R
718 JIAA g dod 4 glon F7AEA] AR Yo] ®©r) 2
gl ol T EHo| {Fo] 7|Adl Eulshe FAU o] FAY &g
Zth= R 37} 9dci(Smith 5, 1978).

AA A2 F2 G ARE AT FR WA} anisakid 37] FRo]
AA] 2y AHE U] wiel A7 712 4 Fabol UeluA
Gastric anisakiasis= th¥-22 F¢ Y I/E HAY ¥ 420l 642
ool TES} 241 FHIR A TS FuUCh ol FA W ¢
2 A BLE A== Z$x wrh Intestinal anisakiasis: 3k o] F
F YR 7d ool WA eilzt ZE, Ud, HAd HAE Fubsl:s
A EF FF5S AUsie PYol £33 2HE YA FEY HAHS do
71712 %ch meld FAH 457193} Crohn’s disease(acute regional
enteritis)2 Q3= ZF¢7t weh W FAE A HA SolF g HA
stef, 37 B8 FoEEA Ad X RHckSwith 5, 1978: Health people
2000).

19550l Uldgt=of A =28 ¥xp HI¥ ¥ dAziA| AN
anisakiasisi= MAIFCE RIET gt 2Iole A2, | SoA Y o



F& 4H3le AltEel UM #YEIE &3 QcrHSmith 5, 1978 Keizo
%, 1985: Judy %, 1988: Oshima 5. 1987. Takayuki %, 1992: Claudine %,
1996: Alonso %, 1997: Daschner &, 1998).

2] delolld e 19719 /3ol HEE HYsl BFEHEL dor)
B3(H T 1971)& Aeg v AERI(H 5, 1984 ¢ 5, 1989;
T, 19900 & §,1994: o 5, 1995)7} oldled, MY Afols A Yo
Zitke BA(A F, 1991)%  anisakid f%o] Ftet YT W7z Ve
B3(Z &, 1997)% Qch Anisakiasist 3| o] FE HAY ¥ gy} E=
& FA3h= BAjolA UYAIZZAALZ Aeksls F27t o]y wjRo] Bav}

M o7l wWE ZALeE dAEn old HE M) f1st Ak Wy
e A= o]Fojx3 ¥ F, 1987: Judy &, 1988).

Anisakiasis®] ¥qlo] 3|} oJfo] Q& anisakid % wWEolek= o] uwt
HAFA 22 velg HRY d&, FF, 29, such n2 5 o8 ya}
olM sjg olF2] anisakid FF EFUAY Zalel Aol wIE T}
(Koyama &, 1969: Jackson %, 1981: Ma %, 1996: Adroher &, 1997: Rejean
5. 1998: Manfredi %, 2000).

2] Yt A 5(1968)0] dalel Asjat ol RolA o] #2 HANE =
Ab B3R o] ¥2 A9 5F ofFE thYOE anisakid §F ZHAo] 2A}
Bas et g3l Age FHolME 67.8%, 2| 100%, 5o 100%, Ao
10 528 Ueikten, A3 zqedEe =z 35.6%, A 100%, 150
95%, o] 90%, 7o 8.3x2 Lelyri. B 2o Ao oME
72.7%% &A UElWcHAl 5, 1986: 2 5, 1989: 4 = 1990: £ &, 1992:
3 5. 1993 A &, 1995 F 5, 2000).

g ol Fol 713 anisakid 32 £F Yol wet o JxE £
8t31 glth.  Koyama 5(1969)% o 5(1993)2 #%9 ey =2s
ventriculus®] Z7]¢} ¥ell, ventricular appendage®} intestinal caecum?] &
2 ofFet I Zo], mucronz}  boring toothe] o} 1 moo] ulz}a
Anisakidae(2})ol  Anisakinae(©o}2})2}  Raphidascaridinae(o}z})7} gQlom
Anisakidaeoll= Anisakis type 12} Anisakis type 11, Terranovae type A%}

rr

ne,

My S

Terranovae type B, Contracaecum type A, Contracaecum type B, Contracaecum

type C, Contracaecum type DE Raphidascaridinaes= Raphidascaris sp. & &



FHri B astdct

Anisakid larvae(ilel] ¥JF §3F)ol ZEH HVAEL tjoT =AY A
T2 AN ZEE doicty BIW F2 Anisakis type I(Anisakis simplex,
herring worm, 31@§#| %)} Terranova type A(Pseudoterranova decipiens, cod
and seal worm, E7|¥F)oln fFFo| UL AVUstHEA WPst= HAy
< Terranova type A7} Anisakis type I1RTl= sbftis= B 37} ltHTomio,
1981: Oshima, 1987: & &, 1991). ¢ 5(1990: 1995)o] &]3}® A3 x| e
T ool ZARRE Az} 85 E 89 5¥7Ix] 479, 89d 6WRE 92y 64
742 1077 2] gastric anisakiasis($] L EHFEZF)o] BIE Yl en
199595 Raol st 10752] Bl A2 FHo| sy 43 90nte]
FolA  82ulel7t Anisakis type 1019Jom, Anisakis type 1lo] 5ujg],
Contracaecum type A°] 10}2|, Terranova type A°] 2u}z] gt}

o2 AHEZ W33 anisakid FF LAY AFY, 293, Ho| So
Aol = QI A Ao FAME tlE Roes FFHALL 12z 6dolate
7)ol T oM ZARR AzN(Y T, 1990: & 5, 1995) W@ Byt B
IRl E St AT Zae ol Fol it F3 AFAL ZAY BIE A
2 Qe dAolth ol olfZ AF 23 oF F UM LFY Yoz 23
He dF offd ditdez §3% ool Wol ° 2oz dad T ofFoA
anisakid #3& ZEE&} F5H S sz} )



e WP

1. M2 9 48 ¢d

73 AF TN HL oF(To, HA, B, ¥, AL &
%], SE)E AF oy FE A AFAM FUY F AHAE i}
Mgt 71242 1999 8 FE 2000 8€7tx| Zt FEE Yol Adalx]
AZ7I(Fol: 99, ZA]: 8d, BFol: 1149, %o 8d, g &: 84, ¥
x: 99, S5 49)E HHsle ARE FYsHATL

FA AEE AN IAVE A F A X3} FVE2REH F5E £
Fstdch HF 2L o2 do] o] 3§ HnPFLeE {F3E FUL sl
3 2oj o} ﬂt F3& 4] f%td % B UEE, &Y 2%, Vel ¥
721 X+ BelAlE4(0.85% saline)E o8 x}d]l $Al(elution)dt  HAA
TF 2 ABES Y WiAs By A& Sk

A" {22 80T 10% formalin®Z 3 A3B}5l glycerin alcohol(1l part
glycerin and 9 parts 70% alcohol)E FW3}(clearing) 3}t FHIH 3%
& glycerin jelly® mounting¥t ¥ 33 HuojFo 2 AUSILC].

r 2 r

o

2. 789 8%

#%9 532 Koyama 5(1969)8] FHEe} ¢ 5(1993)2 $% 7[&dd w
2}A Anisakis type 132} Anisakis type 11, Terranovae type A2} Terranovae
type B, Raphidascaris sp., 2|3 Contracaecum type A, Contracaecum type

B, Contracaecum type C, Contracaecum type D2 ®H/3}ir].

3. 2t R89 B4 A&

S2o] ZEHS ¥ ¥ Koyama 5(1969)3} 2 5(1986)8] 82 Ao
et z2t f39 FEE AFsta vlastdct



m. 23
1. o{E 49 Adgs 3 LY |8&5%

A4k 752 o F 133ul2] £ 61u}e]7l anisakid R%ol ZAE o] 55 06%
(B 18.24ufe]) o] ZEE&S Uehdch f3o] ¥AT L iy B 3y
o Bgolglen aFojet 2ol B¢ #4273 nlE]e] RFo] TolA T
¥t

a5 (Scomber japonicus) 20ulz]olA 100%(EF 108.85012])e] Za-g
RBA3, ZX|(Trichiurus lepturus) 16ut2]ollA] 100%(BF 13.13n}e])e] 7ty
& HaAch FAol(4stroconger myriaster)= 14unjg] 2 12noje]r} Zas
85.71%(F < 3.29ut2])e] ZAELE HYPgon, QA oi(Todarodes pacificus)
ote] & 6uje]st A= o] 54.5%(BF 0.82uz])e] AEL L RArt =g =
(Chromis notata)& 41ujg] F 6ni2]7l ZHEE o] 14.6%(HF 0.29ujzg])e] Ztdd
&5 Hoom, RX|(Loligo chinesis Gray)oj X+ 15u}2] % & nlelst ZEs
o] 6.7%(FF 0.07ut2])e] ZELE UYehlth 18l3 LE(Branchiostegus
Japonicus)oll M 16ute] & ¥t uie]st ZHEEo] 6.3%(FF 0.06ute])e] HAE
& B gtH(Table 1).

Table 1. Infection rate of anisakid larvae in fishes sampled from the

coast of the Cheju island

Host No. of fish Average No,

examined positive (%) of each fish
Scomber japonicus 20 20(100) 108. 85
Trichiurus lepturus 16 16(100) 13.13
Astroconger myriaster 14 12(85.71) 3.29
Todarodes pacificus 11 6(54.5) 0.82
Chromis notata 41 6(14.6) 0.29
Loligo chinensis Grey 15 1(6.7) 0.07
Branchiostegus japonicus 16 1(6.3) 0.06
Total 133 61(55.06) 18.24




2. 782 3¢ Ay

133u}2]e] ojfolq F 2456u2]9] anisakid f¥o] $£AHAT o]F
Anisakis type 1o]| 85.34%(2,0961}2]), Raphidascaris sp.7} 7.57%(186u}z]),
Contracaecum type A7} 3.75%(92u}2]), Contracaecum type C7} 0.69%(17u}a]),
Contracaecum type B7} 0.52%(13u}2]), Contracaecum type D7} 0.33%(8u}z]),
Terranova type BZ} 0.29%(0.29u}2]), n}x|L} O 8 Anisakis type 117} 0.16%(4
ote])ejgltt. e|a A F4t o] FollA B XS} anisakid larvae ¥ LHFELS
Anisakis type Io]<lt}.

AFole AL ol 20mzlelM 3 2,158mte]e] fFo] £FUHAR olF
Anisakis type 1o] 87.78%(1,911u}2]), Raphidascaris sp.7} 7.53%(164n}2]),
Contracaecum type A7} 2.62%(57u}z2])dct. 2|3 Contracaecum type B7}
0.37%(8n}2]), Contracaecum type D7} 0.09%(2v}2]), Anisakis type 117}
0.09%(2u}2]), Terranova type B7F 0.05%(1m}g]) $AEo] IHojora:
Terranova type AS H ¥ BE F2 f5o] +3HACL

=] 16nte]ollA] F 210mfe]e] fFFo] FUXALH o|F dnisakis type 10|
71.43%(150u}2]), Contracaecum type A7} 14.76%(31u}2]|), Raphidascaris sp. 7}
4.76%(100}2] )& eI Terranova sp. = ¢l 2ict

ztg] & 4luojelollA #F 12o12]8] f%o] XY o™ Raphidascaris sp. 7}
66.67%(8u}e]), Contracaecum type B7} 16.67%(2m}2]), Contracaecum type C7}
8.33%(1u}2]) o] ZE&S eIl Anisakis sp. & Terranova sp. = ¢l %lt}.

%ol HdmtejolA F 4d6mte] [Fo] +AXUSH Anisakis type 19]
54, 35%(250}2] )&= Terranova type B7} 21.74%(10u}2]), Contracaecum type B7}
8.96%(4ute]) & tEtWiTh

L& 16uje]ollA  Raphidascaris sp.7} 100%(1u}g]), QA of(Todarodes
pacificus) 11n}2]o]|A Anisakis type 1°] 100%(9u}2]), ¥X|(Loligo chinesis
Gray) 15n}2|oll A Anisakis type I1o] 100%(1u}g])E Lhepytcl.
+34" §F FolA 33otel: anisakid f-5o] FHsht A2 FE2 Az2HA)
BEol F5%ol E7bsstgct el &E} FHololM anisakid §33}
vt dE3FR7E wol WA= 53 FHAE FSFE 3= V¥R eE
pteislo] 2 A Ao ME= A &5t THTable 2).

>

=



Table 2. Recovery rate of anisakid larvae in marine fishes from the cost

of the Cheju island

Larvae

No. of larvae (%)

SJ TL AM TP CN LC BJ Total
Anisakis type I 1,911 150 26 8 0 1 0 2,096
(87.78) (71.43) (56.52) (88.89) (100) (85.34)
Anisakis type 11 2 2 0 0 0 0 0 4
(0.09) (0.95) (0.16)
Terranovae type A 0 0 0 0 0 0 0 0
Terranovae type B 1 0 6 0 0 0 0 7
(0.05) (13.04) (0.29)
Raphydascaris sp. 164 10 3 0 8 0 1 186
(7.53) (4.76) (6.52) (66.67) (100) (7.57)
Contracaecum type A 57 31 3 1 0 0 0 92
(2.62) (14.76) (6.52) (11.11) (3.75)
Contracaecum type B 8 0 3 0 2 0 0 13
(0.37) (6.52) (16.67) (0.52)
Contracaecum type C 5 9 2 0 1 0 0 17
(0.23) (4.29) (4.35) (8.33) (0.69)
Contracaecum type D 2 6 0 0 0 0 0 8
(0.09) (2.86) (0.33)
Unknown* 27 2 3 0 1 0 0 33
(1.24) (0.95) (6.52) (8.33) (1.34)
Total 2177 210 46 9 1 1 1 2456
SJ: Scomber japonicus TB: Trichiurus lepturus
AM: 4stroconger myriaster TP: Todarodes pacificus
BJ: Branchiostegus japonicus
CN: Chromis notata LC: Loligo chinesis Gray

%

degeneration,

Identification of anisakid larvae was impossible because of total or partial



3. Anisakid R&°| ¥H HS

Anisakis type 1< 331 sl ventriculus7}l QlOmi(Fig. 17), Hutto

boring tooth7} Ql31(Fig.

L e

1) Fitio:= 2E

(fig. 5). 2§ 5(1986)2t Koyama 5(1969)2] 8% A&x]9} Hlasie Az,
d¥olde Aubgoz {39 Zojst ga yust Sy Ueiston )
(1986)9] A7 Zztet o RAISHA Ltebdrh(Table 3).

¥ 129} mucrono] Zxjyct

X

-
|
S

Table 3. Measurements of Anisakis type I larvae in comparison with those

of Koyama et al.(1969) and Chai et al, (1986)

Measurement in mm (average)

Present Chai et al. Koyama et al.
specimens’ (1986) (1969)
Length 15.00-24. 00 13. 40-25.00 19.00-36. 00
(19.46) (20.70) (28. 40)
Width 0.27-1.77 0.23-0.54 0.26-0.58
(0.53) (0.41) (0.45)
Esophagus(total ) 1.99-2.77 1.86-2.70 2.30-4.04
(2.40) (2.36) (3.34)
Muscular part 1.39-2.02 1.27-1.89 1.25-2.78
(1.71) (1.65) (2.22)
Ventricular part 0.55-0.80 0,.57-0.83 0.65-1.50
(0.70) (0.71) (1.12)
Tail 0.07-0.15 0.07-0.12 0.08-0.16
(0.11) (0.10) (8.50)
BL/BW 33.96-61.63 43.7-66.3 41.40-82.00
(42.77) (50.60) (63.21)
BL/ES 6.17-9.91 7.02-9.92 6.57-10.29
(8.12) (8.73) (8.50)
BL/M 8.43-13.94 10.01-14.70 10.00-18. 50
(11.46) (12.50) (12.84)
BL/V 23.08-40. 36 25.5-39.4 18.70-32.20
(28.14) (29.20) (25.51)
BL/T 106.87-257.14 167.6-271.3 158.80-381. 30
(183.94) (213.40) (250.03)

*: 20 specimens were measured,

Legend for all tables :

ES:

IC: Intestinal caecum

T: Tail

Esophagus(total)

BL: Bady length
M:

BW: Body width
Muscular part v:

VA: Ventricular appendage

Ventricular part



Anisakis type l1+= Anisakis type 1o] H]3] 22 ventriculus7} 9 (Fig.
18) AWM lip massol borring tooth7} QI O H(Fig. 2) Fuim mucron ¢
SCHFig. 6). 12|31 Koyama 5(1969)%) AtNT} AT S2e) dol7t A
Uehd PR ventriculus®] 3@l A wisstAl yshy e ko KeA -
ventriculus®] Z7]7} 3 A UelytcH Table 4).

Table 4. Measurements of Anisakis type Il larvae in comparison with those

of Koyama et al. (1969)

Measurement in mm (average)

Present Koyama et al
specimens” (1969)

Length 14.00-17.00 24.5-32.9
(15.50) (30. 30)

Width 0.35 0.50-0.69
(0.57)

Esophagus(total ) 1.84-2.09 2.68-3.42
(1.97) (2.96)

Muscular part 1.34-1.51 2.14-2.67
(1.43) (2.31)

Ventricular part 0.50-0, 58 0.54-0.75
(0.54) (0.62)

Tail 0.12-0.17 0.18-0.32
(0.15) (0.27)

BL/BW 40.00-48. 57 44,.8-59.7
(44.29) (53.13)

BL/ES 6.70-9, 24 8.78-11.31
(7.97) (10.34)

BL/M 9.27-12.69 11,3-14.4
(10.98) (13.14)

BL/V 24.14-34.00 39.2-54.7
(29.07) (49.03)

BL/T 82.35-141,67 89.6-168.0
(112.01) (114.27)

*: 2 specimens were measured,



Terranova type B ventriculus& Yo]A7}x| intestinal caecumo] Z18)3}
3(Fig. 19) A¥E29] borring toothe} FHHE ] mucrono] ¢ ATHFig. 3, Fig.
7). #&<2 Koyama 5(1969)9] Zz} Hch A RE RE3 257 2ujAs 3
A Uetxter}t 3712 1o v]) ventriculus®] 7= zA UElYICH Table
5).

Table 5. Measurements of Terranova type B larvae in comparison with those

of Koyama et al.(1969)

Measurement in mm (average)

Present Koyama et al,
specimens’ (1969)
Length 10.11-18.13 6.6-6.7
(14.12) (6.70)
Width 0.25-0.42 0.14-0.16
(0.34) (0.15)
Esophagus(total ) 1.41-2.11 1.48-1.59
(2.00) (1.53)
Muscular part 0.78-1.74 0.82-0.92
(1.33) (0.87)
Ventricular part 0.37-0.98 0.66-0.67
(0.68) (0.67)
Intestinal caecum 0.78-1.16 0.76-0.86
(1.12) (0.81)
Tail 0.12-0.20 0.12
(0.16)
BL/BW 34.37-43.17 41.9-47.1
(41.80) (44.00)
BL/ES 5.35-8.59 4.15-4.53
(6.97) (4.34)
BL/M 10.42-15. 42 7.2-8.2
(10.76) (7.60)
BL/V 10. 32-49.00 9.9-10.2
(29.66) (10.00)
BL/T 80.20-90. 65 55.0-55.8
(87.45) (55.40)
BL/IC 8.72-16.79 7.7-8.8
(12.75) (8.30)

*! 3 specimens were measured.

-10 -



Raphidascaris sp.+= ventricular appendage’} 919121} intestinal caecum
< Ydem(Fig. 20), Aol lip mass $lo] borring toothe} FHHo=
@Eéﬂi%mmmml%ﬂqwm.&Fm.&.%%ﬂﬁ%ﬂ%tﬁ%ﬁ4%
o] ZAzel fAlgtHTable 6).

Table 6. Measurements of Raphidascaris sp. larvae in comparison with those

of Koyama et al.(1969) and Chai et al.(1986)

Measurement in mm (average)

Present Chai et al. Koyama et al.

specimens’ (1986) (1969)

Length 5.23-13.32 8.19 7.9-9.6
(8.79) (8.60)

Width 0.15-0.42 0.23 0.22-0.32
(0.27) (0.25)

Esophagus(total ) 0.52-1.00 0.83 0.74-1.01
(0.79) (0.87)

Muscular part 0.45-0.93 0.77 0.68-0.94
(0.73) (0.81)

Ventricular part 0.05-0.07 0.06 0.04-0.10
(0.06) (0.07)

Venticular appendage 0.25-1.16 0. 45 0.38-0.62
(0.54) (0.48)

Tail 0.10-0. 27 0.14 0.08-0.13
(0.20) (0.11)

BL/BW 24.86-40.00 35.60 25.9-39.1
(33.39) (34.40)

BL/ES 9.68-18.25 9.90 8.6-11.6
(11.15) (9.90)

BL/M 10. 38-20. 49 10. 60 9.2-12.6
(12.14) (10, 50)

BL/V 74.71-186.00 136. 50 93.0-210.0
(143.06) (122.90)

BL/T 26.15-121.09 58.50 67.1-105.0
(49.97) (78.20)

BL/VA 8.17-23.24 18.20 14.0-22.6
(16.95) (17.90)

*: 20 specimens were measured.

_11-



Contracaecum type A+= ventricular appendage’} ! intestinal caecum®]|
ventricular appendage®] ZolRch Balth(Fig. 21). Hitiols & W™ lip
ol 9lemj(Fig. 9), FiHfolE th4 22 Spin HERS) mucrono] QISITHFig,
13). A= 2 5(1986)2] Azpet: W 2olsl 2l oY} Koyama $(1969)
o] ZA3}et= fAHATHTable 7).

Table 7. Measurements of Contracaecum type A larvae in comparison with

those of Koyama et al.(1969) and Chai et al.(1986)

Measurement in mm (average)

Present Chai et al, Koyama et al.
specimens’ (1986) (1969)
Length 5.68-14.36 6.4-10.70 5.0-13.2
(9.62) (7.80) (9.10)
Width 0.13-0.27 0.07-0.17 0.11-0.25
(0.21) (0.12) (0.20)
Esophagus(total) 0.56-0.90 0.62-1.08 0.53-0.96
(0.69) (0.79) (0.78)
Muscular part 0.53-0.83 0.59-0.99 0.47-0.88
(0.65) (0.71) (0.71)
Ventricular part 0.03-0.10 0.03-0.11 0.04-0.09
(0.06) (0.07) (0.07)
Intestinal caecum 0.03-0.10 0.09-0.19 0.08-0.24
(0.07) (0.13) (0.16)
Venticular appendage 0.60-1.16 0.57-0.91 0.57-1.13
(0.86) (0.73) (0.86)
Tail 0.10-0.22 0.06-0.12 0.07-0.13
(0.14) (0.09) (0.10)
BL/BW 36.63-60. 69 48.6-98.7 33.9-55.0
(42.04) (68.10) (45.50)
BL/ES 5.33-14.35 8.2-11.1 8.71-14.66
(11.66) (10.00) (11.58)
BL/M 10.65-17. 51 9.2-12.3 9.6-16.3
(13.70) (11.00) (12.80)
BL/V 74.30-239.33 68.0-240.3 67.8-165.0
(146.91) (124.90) (130.00)
BL/T 35.86-119.67 57.2-133.1 61.0-184.3
(77.88) (124.90) (91.00)
BL/VA 8.79-15.12 9.2-13.0 8.5-12.4
(10.92) (10.80) (10.60)
BL/IC 74.30-239.33 40.0-88.0 40.4-96.3

x: 10 specimens were measured,
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Contracaecum type Bi= Contracaecum type A2} FAFSIU mucrono] ¢t
(Fig. 10, Fig. 14, Fig. 22). §%¢ Ay FAss = o w3 %3
% zZ}oror} ventricular appendage?] Zoj= Atjy o2 ZrHTable 8).

Table 8. Measurements of Contracaecum type B larvae in comparison with

those of Koyama et al. (1969)

Measurement in mm (average)

Present Koyama et al.
specimens¥ (1969)
Length 13.53-4.05 10.3-27.2
(9.51) (19.30)
Width 0.10-0. 50 0.29-0.74
(0.25) (0.51)
Esophagus(total ) 0.43-1.08 1.00-1.78
(0.82) (1.34)
Muscular part 0.39-1.01 0.93-1.66
(0.75) (1.24)
Ventricular part 0.04-0.10 0.05-0.17
(0.07) (0.10)
Intestinal caecum 0.07-0.32 0.46-1.10
(0.21) (0.75)
Venticular appendage 0.50-1.21 0.61-1.60
(0.83) (0.97)
Tail 0.09-0.21 0.12-0.24
(0.15) (0.19)
BL/BW 33.96-37.78 30.8-65.9
(35.62) (37.80)
BL/ES 6.17-7.72 10. 30-18. 37
(7.18) (14. 40)
BL/M 8.43-10.84 11.0-20.5
(9.95) (15.60)
BL/V 101.25-177.00 103.5-323.3
(140.75) (193.00)
BL/T 45,00-84. 25 64.4-159.2
(65.50) (101.60)
BL/VA 4.50-23.26 13.9-36.1
(12.18) (19.90)
BL/IC 22.47-86.33 19.0-34.6
(53.54) (25.70)
VA/IC 1.56-12.86 0.8-1.9
(5.27) (1.30)

*! 9 specimens were measured,
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Contracaecum type Ci= ventricular appendage®] Z9]7} intestinal caecum
o Zo] Hrh BUTHFig. 23). AWHRolE borring tooth7t I S Lk(Fig. 11)
FutfolE mucrono] QIoTHFig 15). K32 AXAE Koyama 5(1969)¢] 7
Aeke KEEE 7|7t A deloy A 5(1986) Aot usyr 37
2 YejytcHTable 9).

Table 9. Measurements of Contracaecum type C larvae in comparison with

those of Koyama et al.(1969) and Chai et al.(1986)

Measurement in mm (average)

Present Chai et al. Koyama et al.
specimens’ (1986) (1969)
Length 5.41-13.45 5.0-13.9 12.7-33.0
(8.05) (8.20) (24.00)
Width 0.09-0.25 0.08-0.23 0.25-0.58
(0.15) (0.14) (0.37)
Esophagus(total ) 0.58-1.23 0.91-1,54 1.72-3.37
(1.00) (1.16) (2.54)
Muscular part 0.55-1.13 0.75-1.45 1.60-3.08
(0.92) (1.08) (2.54)
Ventricular part 0.03-0.10 0.04-0.17 0.12-0.29
(0.05) (0.07) (0.18)
Intestinal caecum 0.45-0.80 0.48-0.55 0.68-1.48
(0.62) (0.66) (0.96)
Venticular appendage 0.7-1.18 0.54-1.26 0.58-1.34
(0.94) (0.93) (0.85)
Tail 0.05-0.17 0.06-0.08 0.11-0.24
(0.10) (0.07) (0.14)
BL/BW 45.81-73.75 43.8-123.7 50.8-47.5
(60.09) (62.10) (64.90)
BL/ES 7.09-10.93 6.0-10.7 7.38-10.29
(8.58) (7.30) (9.45)
BL/M 7.42-11.90 6.3-11.5 7.9-11.0
(9.04) (7.80) (10.20)
BL/V 110. 60-295. 00 39.3-177.0 101.3-270.1
(193.22) (118.20) (171, 40)
BL/T 61.08-158. 80 81.5-200.5 100. 4-270.1
(99.90) (117.10) (171.40)
BL/VA 6.75-11.40 8.0-15.3 20.2-35.4
(8.57) (9.70) (28.20)
BL/IC 9.70-16. 81 9.5-21.1 18.4-31.8
(12.84) (13.00) (25.00)
VA/IC 1.23-2.00 1.0-1.7 0.7-1.1

*. 8 specimens were measured,
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Contracaecum type D= Contracecum type C} ®A}Sh} mucrono] siglch
(Fig. 12, Fig. 16, Fig. 24). /%2 AZAL 2 R0 uls) Axoz
%ABS 2ZA UEelYtch(Table 10).

Table 10. Measurements of Contracaecum type D larvae in comparison with

those of Koyama et al.(1969) and Chai et al.(1986)

Measurement in mm (average)

Present Chai et al. Koyama et al,
specimens’ (1986) (1969)
Length 5.08-16.94 9.5-22.1 10.1-18.9
(8.35) (15.50) (15.00)
Width 0.08-0.22 0.16-0. 34 0.14-0.36
(0.16) (0.24) (0.27)
Esophagus(total ) 0.43-1.48 1.26-2.08 1.08-2.08
(0.97) (1.64) (1.62)
Muscular part 0.40-1.41 1.16-1.95 1.00-1.98
(0.87) (1.54) (1.51)
Ventricular part 0.03-0.11 0.07-0.16 0.08-0.17
(0.06) (0.11) (0.11)
Intestinal caecum 0.20-0.78 0.48-0.95 0.46-0.99
(0.45) (0.73) (0.71)
Venticular appendage 0.35-0.85 0.46-0.97 0.44-0.96
(0.61) (0.76) (0.69)
Tail 0.05-0.25 0.14-0.29 0.12-0.24
(0.13) (0.21) (0.15)
BL/BW 13.18-77.00 44.7-77.8 45.5-96.4
(49.39) (62.90) (55.60)
BL/ES 3.02-11.81 7.9-11.1 7.50-11.25
(8.84) (9.10) (9.29)
BL/M 3.35-13.49 8.3-11.9 8.1-12.3
(9.58) (9.70) (10.00)
BL/V 31.00-370. 67 105.5-195.5 100, 00-236. 30
(153.51) (140.50) (136.40)
BL/T 9.92-130.31 47.5-138.1 60.6-148.3
(74.48) (74.50) (101.00)
BL/VA 6.20-24.20 15.1-23.6 17.5-34.5
(13.11) (19.70) (21.70)
BL/IC 10.53-25. 40 16.9-25.3 14.8-27.0
(19.10) (20.50) (21.10)
VA/IC 1,03-1.83 0.9-1.3 0.5-1.5
(1.57) (1.00) (1.00)

*. 8 specimens were measured,
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V. 2%

NG ERFE FSTE, Y oJFE A 237 423 3= Anisakidae:
G IRE €2 HE ZF2 AoE ZEL doA 4 A%, TE, 24,
Ee AU HEFF dAE dogc) e UslolME anisakid §&o] BY

@goll thaiM W ZAll o]FojH oy} YA, A-Y, MBI ox9

2 Ad"olM 7F2 ofF 133ulelolM % 2,456u}2]9] anisakid §-Fo] 43
Helx JFo] 100%(FF 108.851}2]), ZA] 100%(FF 13.13m}e]), Eatol
85.71%(B 3.29mte]), =te| 14.6%(FF 0.29uie]), & 6.3%(WZF 0.06n}
2]), 23o] 54.5%(FF 0.82ute]), ¥ 6.7%(FF 0.070}2])e] LHALS By
ch

Bt i ol FollA o anisakid F% ZEgo] Wiyt RIE t}e3} Pt
A S(1968)2 ZtF 3 ofFoll 3lolA anisakid §F EX ZAjolAL 3130}
2 oAFe] 3t Fhuold 9,219ul2]8] anisakid F3 & $AUsiPdon 1 2
w34t ol 7 187ule]ol A 8,112u}e], At QP o] F 126utejolA 1,107u}z]
o] 3ol s HRTE Pt o FollM & WAL L BRIy} Hy &
(1986)2] Aol w2 H=7)9 anisakid 949 Zd&L 35.6%0]%c} 2
5 (1988)E 71ty wAtE Fubaeld 7Y% ol FolA BARS AN A
ol¥E ZEES ZA] 100%, 5o 95% FAo] 90%, 230} 8.3% Solgon
2ot 2= 718 o7t LAEAE ¢fgttin R a¥c)

Btz ATt o follde fF HBEE oFo ulel xjols} gl
28 REEE T, AFA FFoj} uFole] A Zo| HajatoA 5%
7V A UEhklth e oje] Al A Fato] 54. 5% Hsfitol] w|s| o 7uj
= 2 ZAEES Veldoh 223 R E & ole]oA anisakid §20]
Hdeso AFAt YA anisakid R2Y A 233 3o UL & 4 YA
=3

W4t o Foll B ZAAE EE, 9 5(1990)2 A 2GolA 77 10
%2 of 100utelollq ¥ 1,888u}2]9] anisakid %ol ZA&EHYD HF {2
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< 18.9n}2] 2 UElur) ojEy zZdge 7421 100%(8 < 36.2n}2]), 150
1ooﬁ<maw 15.0nt2)) 2 ettt 23a%ch 4 5(1992) 24 2o 3ol
Mg fF ZAME ZANEY 1Y 2 gaac 1,768n2] 24 B to]
8zute] F 259uie|zt ZAE|o] 67.8%(BF 4.6u}e])e BALS Uebdcth &
(1993)el] 2j3t Falot Wafet o1 8 st HARE A 230} 293m}z]
< 157027 e slo] 53.6%2) ZHERS RAT #Het A9 anisakid e
UEEL 8¢ 30.8% =zx| 51.8%, X8 72 7% 237} 71 woltin
=azich B F (2000)0f 2hH Rab 2o} AR, 2o ZA] 192u0t2] &
TUste] AR Azt A1) AR 2R 100%2) HELES Uew
Tl R 33tgdct,

A offiel AT ol Fe AL A Sapsigion AHFAE gato] e
& HE&o] 25% 71 WA Uelda off @ uly o Bt RE =4 5
(1992)2F 21(1990)2] H2tHr} 2 Uyo] nSojelqut 7wy EA Yepgo
o UmA] of Foll e AL ul%st AL wAl eyt

YA og f3ol ol ZEF Q= Hog Uy 1o ZRofl A 2
ZEEE A9 xolHol A glArh. Ty Hatole} Lo NE HF
a2t el dejat BolM 2 xolEe Uehich mza 3ol 23 ofo)
HEEE A UEloy olf ¥ nla] ¥ B §3 27 A skl A
FA AN h¥2 o Fol anisakid §2o] ZAF ol HeEo] Hutyo g
=2 UELEOU off AAE #Y Ixs 2548 Heysin Btz o) u]a) of
ZstE Aoz uehdrh a3 Wi 5 2 doja zapg Ao E o
e Afol7t olZ& sty =ul Adroher S(1996)0] anisakid 3 7 &
3T ZEES Aol wely chachs Ry o) AFE AA xo)
7} Q7] EH“°E dzto] Hr},

>

A 5(1968)2 o/ =ZU|J} Z4= anisakid®] ZHg&o] Hdrin HaM
o, Adroher %(1996)& 29?1 (Granada)®] T15o0jollA anisakid T3 BF
atel £7F 3518 37171 ANS4E §30 BWF o} T7t 371t By

o

Hoh & F1992)€ BHololN anisakid F8e] ZERE AR A3 oy
2717 4% 39 2980l AT Rauch #(1993)E Shu o
A 2AAE FUstel AR A3t 2ol A 2 oy ZUG] O
UThL Ragch I £ dFeldE UHel o] 8H oJFe] ANEs vy
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of QoA A7EE ER3ME 2 278 AN YR Hojd 37y Fag:R- L)
UYL F4E A 4 gAch
AHF 23 752 olfL EF anisakid §30] o] Ho g
€ BEE IFE AYstne W2 o2 el gz 29 7]’%‘ T-‘H
7 U 719t Hupolglon ZolM UAY {2 %o} us
R ohelE Adslie gtk F3EL ol F7l Alo} Qlg Wi rjiio] kY
87101 XE Sltit o /7t Fod ZKOE o|F g sliu] AR s o Foj
A FEE R385 R W3R Ao UL o] uitie} 2yste o £}
AR Fel2 2US o £ 3oy dEos gzts,
BE A3 FH vES AMEE, 2} 5(1986) Haat BzI|ojAle
& ZARY A}, Anisakis type 10] 80.4% Contracaecum type A©]
1.2%,  Contracaecum type C'o| 5.1%  Contracaecum type Do] 1.7%,
Raphidascaris sp. 7} 0.09%2] Z'@&E EN| o] Anisakis type Io] 8 A&
Holctn Bastdeh. 2 5(1988)2 A o] Fold Y K20 28 2A}
T A3, 230, FAoloM +UH B8N BE Anisakis type 1, 674A]=
Contracaecum type A, U= £{7} EdAlsiga, JlEololA =A™ 1787
A & 176707} Anisakis type I, 17§A7} Contracaecum type A, Utmj=] 172

7} Contracaecum type C2 EHE iy B c}.
5(1993)o o3t Faje} wafjor o RolE :|L°'3}°‘1 7‘*}‘?} A3} Anisakis
type 12} Anisakis type 11& Z&3}¥3 A 5(2000)2 Faz A, 22

Aol A} ZAIRY A}, anisakid 822 Anisakis type I 2,1361}2], Anisakis
type I1 W Contracaecum type A7} Z}z} 20mjz)#l A& dciz Bt 3
ot &3l B4t oA RolM Anisakis type 1 o] 7H Y EIE B sod
olfolA JHY UntH oz B ZoT Uelyr)

AHFAE 732 ofF 133utelold £UH K2, 2,456nte]ol A Anisakis type
lo] xtx|8t= Ml &2 2,096ul2] 2 85.34%F x}x|sto 714 Qutgog HEysie
$2=2 Ueixtew I tlZ 02 Raphidascaris sp.7} 7.57%, Contracaecum
type A7} 3.75%, Contracaecum type C7} 0.69%, Contracaecum type B7} 0.52%,
Contracaecum type D7} 0.33%, Terranovae type B7} 0.29%, Anisakis type 117}
0.16%% Uelslct. ol EaE3he= de A3 28] o] FolA S Raphidascaris
sp. 78 FHEC] A Uehdon ol 293 o|o xjolo] 23 Moz
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A"t 22l BANME Anisakis type 17} AR on Eaojow
Anisakis sp. 2} Contracaecum sp.2] &3 ©]2o| % Terranova type B2 Ztd A
E7F B A UelRn ZEEE ¥ A Uelytct

YA anisakiasis®] ooflA] F2 7t 2dqlo] FH= 32 FR/E= Anisakis
type 12} Terranova type AZ 22 E F 9o EF Anisakis type 11%}
Contrracaecum type AXE Zt@E%o] H& Aoz &2 QrHA colour atlas of
Clinical Parasitology, 1981: Oshima, 1987: ¥ 5, 1995). Jakson =(1981)&
anisakid #3937 WPL vlastEM HUH S2S Anisakis sp. &}
Terranova sp. o] R3F02 E/EIPI T}E §35L uyaAd L2 EF3}
dch

< A¥EdAM £31 & °%‘°ﬂ/ﬂ Anisakis sp., Terranova sp.,
Contracaecun type A9} Ze HU4 39 v AMEH, nSojojyn T
qE 439 90.57%(1,971n}al, Aol X 87.16%(183n}e]), Lol
76.08%(35mk2]), @ ojo A 100%(9ute]), VXA 100%(1n}e]), Ztel o &
EollM = 0x& Uebwict

Koyama 5(1969)& offiofl4 Y #3& 25%s12 929 Zolo} 5,
WER71el ol 5& stk A S(1986)% HzIlA +39 938
Koyama®t FA PPo2 A2y ¥ wastdy x93, ojzy Aol 2 Ql3y
AFA ol ofzte] o]z} glodtin Budth E Aloas 732 ojFolA 4
Y #A3E ASs] HIAE Psid= A 5(1986) Koyama ‘5(1969)2]
AFLZAe} oFzte] xlo]E B g}l 53], Raphidascaris sp. &} Contracaecum
type AS AT UMz FHolNE 2 5(1969)2] Aol 77t A&XE o}
Bhigleh 22iuh §d o Fold 41" 832 A Aojoux zto] 7} Lie}
U o1 2717 29 f39 AJE vlaslid AR Ago] Qome #2]
Aol A iy o122 AEEY, N9 o]z Qs WA} Aztdrl.

AF Agolq §F X o2 o] vjsty zagz) ¥¥% anisakid
7o ZhulZo] wA Uehd, ul& off ANy BdPze wA LELRtT 8}
=AM iyt R Yoy Aog Amsc)
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V. A&

AFE IHAM A2 739 oR(2F), ZA, By, 9o, =z =
A, KF)olA anisakid §39 ZENE ZASdTh APAE Lustol 8
A olfeld $UH 435S % Wulgyely Nos ajstn de 4
Foll #elAZ F, 80T 10% formalin® 2 2gstgdr). J2)7 23” §38
glycerine alcohol & FH 3t ¥ glycerine jelly= Ruofislo] st ).

1330}e]¢] o} R§ AR A3}, anisakid §38 ZHURE TEofolA 100%
(B 108.85ul2]), Z+x] 100%(HF 13.13u}2]), B3] 85 71%(BWF 3.29o}
el), %o 54.5%(FF 0.29u}2]), z}2] 14.6%(HF 0.29u}e]), ¥z 6. 7%(
o 0.07n}2]), & 6.3%(FF 0.06ute])e] ZHd 8-S BAC)

3 245601219 anisakid fFo] $UF Ao s 2P go] He Sao
dnisakis type 128 85 34%(2,096u}2})E& UElWCh O t}&& Raphidascaris
sp. 7} 7.57%(186m}2]), Contracaecum type A7} 3.75%(92u}2]), Contracaecum
type C7} 0.69%(171}2]), Contracaecum type B7} 0.52%(13u}2]), Contracaecum
.ype D7} 0.33%(8u}2]), Terranoma type B7} 0. 29%(7u}2]), Anisakis type 117}
0.16%(4n}e] )& iepuict.

HAF A2 thE Aol vt o F AAE R3] UAPEI} 1502 A
AL WA vEhdAR, o fd ZH&3} MU anisakid 93¢ Zdu|go
=2 LEh Xz it Fo7t Wey Ao AlgWL)
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The Infection Status and Identification of
Anisakid Larvae in Marine Fish
Caught from the Coast of Cheju-do.

(Supervised by Professor Ho-Choon Woo)

Jung-Ah Kinm

Department of Veterinary Medicine
Graduate School. Cheju National University, Cheju, Korea

abstract

The present study was performed to examine the infection status and
identification of anisakid larvae found in 133 marine fish of 7 species
caught from the coast of Cheju-do.

They were liberated in physiological saline with a pin under
stereomicroscope, fixed with hot 10% formalin, cleared in glycerine
alcohol, mounted in glycerine jelly, and observed by a light microscope.

The infection rate examined for 7 kinds of fishes are as follow : the
infection ratio of anisakid larvae 100% in Scomber japonicus, 100% in
Trichurus lepturus, 85.71% in Astroconger myriaster, 54.5% in Todordes
pacificus, 14.6% in Chromis notata, 6.3% in Branchiostegus japonicus, 6.7%
in Loligo chinensis Grey.

Total 2,456 anisakid larvae were collected, with the average number per
fish of 18.24. The average number of parasites in each fish are as follow

108.85 in Scomber japonicus, 13.13 in Trichurus lepturus, 3.29 in

Astroconger myriaster, 0.82 in Todordes pacificus, 0.29 in Chromis notata,

- 26 -



0.07 in Loligo chinensis Grey, 0.06 in Branchiostegus Japonicus,

Among the larval anisakids, the most frequent type was Anisakis type I
(2,096 larvae: 85.34%) and the next in the decreasing order was
Raphidascaris sp. (186: 7.57%), Contracaecum type A (92: 3.75%),
Contracaecum type C (17 0.69%), Contracaecum type B (13: 0.52%),
Contracaecum type D (8: 0.33%), Terranovae type B (7: 0.29%), Anisakis
type 11 (4: 0.16%),

The high infection rate pathogenic larvae, such as Anisakis sp.,
Terranova sp., Contracaecum type A, was appeared in Scomber Japonicus,
Triciurus lepturus, Astroconger myriaster from the coast of Cheju-do. The
coast of Cheju-do have higher levels of anisakid infection than do fish

from other coasts of Korea,

Key words: Infection status, Anisakid larvae, Cheju-do, Marine

fishes
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EXPLANATIONS FOR FIGURES

1. Anisakis type 1 larva, anterior portion. Boring tooth is prominent
(arrow) on the lip mass. X100.

2. Anisakis type Il larva, anterior portion, Boring tooth is
prominent (arrow). X100.

3. Terranova type B larva. anterior potion, X40.

4. Raphidascaris sp. anterior portion. Boring tooth is present
(arrow). X100.

5. Anisakis type 1 larva, terminal portion. Tail is broad and round,
ending with mucron., X100

6. Anisakis type Il larva, terminal portion. Mcron is not present,
X100,

7. Terranova type B larva, terminal portion. mucron is not present.
X100,

8. Raphidascaris sp. terminal portion. Tail is relatively short and
has pointed end with a mucron (arrow). X100,

9. Contracaecum type A larva. anterior portion. X100,

10. Contracaecum type B larva, anterior portion, X100,

11. Contracaecum type C larva, anterior portion. Boring tooth (arrow)
and interlabia are present. X100.

12. Contracaecum type D larva. anterior portion. Boring tooth (arrow)
is present., X100,

13. Contracaecum type A larva. terminal portion. Mucron (minute
spines) is present (arrow), X100,

14. Contracaecum type B larva. terminal portion, Mucron is not
present. X100.

15. Contracaecum type C larva. terminal portion, X100,

16. Contracaecum type D larva. terminal portion, Mucron is

present (arrow). X100,
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17. Anisakis type I larva. ventricular portion,

The large size of ventriculus (arrow). X40.

18. Anisakis type Il larva, ventricular portion,

Ventriculus is present (arrow). X40.

19. Terranova type B larva, ventricular portion., Intestinal caecum
(up arrow) streches over ventriculus (down arrow). X40.

20. Raphidascaris sp. ventricular portion. Small ventriculus (up
arrow) and ventriculus appendage (down arrow) are present, X40,

21. Contracaecum type A larva. ventricular portion. Intestinal caecum
(up arrow) is less than the ventricular appendage (down arrow). X40.
22. Contracaecum type B larva. ventricular portion, Intestinal caecum
(up arrow) is less than the ventricular appendage (down arrow).

X100.

23. Contracaecum type C larva, ventricular portion, Intestinal caecum
(up arrow) is as long as the ventricular appendage. Small ventriculus
is present (down arrow). X100.

24. Contracaecum type D larva. ventricular portion. Intestinal caecum
(up arrow) is as long as the ventricular appendage (down arrow).

X100,
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