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Current status of anisakid nematode larvae infection in marine fishes caught
from the coastal area of Korea between 2010 and 2012
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A survey was conducted to investigate infection of anisakid nematode larvae in 243 wild marine fishes caught from
the southern coastal area of Korea between 2010 and 2012. The samples comprised fishes from 9 orders, 30 families
and 50 species. Total infection rate of anisakid nematode larvae was 10.7% (26/243 fish), which comprised from
Yeosu, 7.4% (7/95) in 2010 and 22.7% (5/22) in 2011; from Jeju, 8.2% (5/61) in 2011; from Wando, 40.9% (9/22)
in 2012. Anisakid nematode larvae were not detected in Tongyoung and Wando samples in 2011. Molecular
identification of the 89 worms from 26 fish was conducted by PCR-RFLP and/or sequence analysis of internal
transcribed spacer (ITS) region of ribosomal DNA. From the results, 6 kinds of anisakis species were identified:
Anisakis pegreffii (infection rate: 53.9%, 48/89 worms), Hysterothylacium aduncum (38.2%, 34/89), H. fabri (3.4%,
3/89), hybird (4. simplex X A. pegreffii) (2.4%, 2/89), A. simplex (1.1%, 1/89) and Raphidascaris lophii (1.1%, 1/89).
The rate of single infection was 80.8% (21/26 infected fish), while 19.2% (5/26) showed mixed infection with 2 to
3 different anisakis species.

Key words . Anisakis, Wild marine fishes, Infection, Gene analysis
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Table 1. Detection of anisakid nematode larvae from wild marine fishes

SHAO{O A OILIAZ 1A REO| HF

o
ol

Order

Family

Species

No. of infected fish/Total no.of fish examined

2010%* 2011 2012
Perciformes Scombridae Scomberomorusniphonius (+A]) Y1/3
Pomacentridae ~ Chromisnotata (A}2]%) Y0/3 Jo/8
Labridae Halichoerespoecilopterus (&2 =27])  Y0/6
Bodianusoxycephalus (A-=2)7) Y072
Semicossyphusreticulatus (Z-%) YO/1
Pseudolabrusjaponicus (3=)7]) Yin
Choerodonazurio (ZE5) 3072
Sparidae Pagrusmajor (ZH5) Y073 T0/3, J0/7
Acanthopagrusschlegeli (73/%) Y0/3
Rhadosargussarba (%) YO/
Stromateidae ~ Pampusargenteus (% ©]) Y0/3
Pinguipedidae  Parapercissexfasciata (%357}2]) Y0/5 Y0/3
Kyphosidae Microcanthusstrigatus (*H-=) Y0/2 J012
Girellapunctata (¥)o)=) Y0/2 1013
Embiotocidae  Neoditremaransonneti (214¢1) Y0/3
Ditrematemmincki (73/3¢1) YO/1 WO/l
Oplegnathidae  Oplegnathusfasciatus (&%) YO/l T0/6, J0/6
Oplegnathuspunctatus (7395 Jort
Moronidae Lateolabraxmaculatus (73-5-2) Y1/6
Leiognathidae  Leiognathusnuchalis (5-g-2)) Y0/
Carangidae Trachurusjaponica (Z17§01) Y0/3
Serioladumerili (FA¥}o]) T0/3
Seriolaquinqueradiata (¥¢1) T0/7, J0/5
Apogonidae Apogonsemilineatus (Z=3Hs) YO/l
Gobiidae Synechogobiushasta (Z45) wo/3
Cheilodactylidae Goniistiuszonatus (0}&-57}2]) J0/3
Haemulidae Hapalogenysmucronatus (<-4 410]) Y072 Wo/3
Parapristipomatrilineatum (HZ}2]) 1073
Siganidae Siganusfuscescens (Z7}A|A)) /3
Scorpaeniformes  Scorpaenidae  Sebastesoblongus (3FHE2h Y0/3
Sebasteslongispinis (2Z12]&E2} Y12
Sebastesthompsoni (S22 Y072
Sebastesschlegelii (Z3]&2}) Y073 WO/6
Sebastesinermis (&2} Y1/5 Y002, 0212
Sebastiscusmarmoratus (%0]) Y12 Y2171 w212
Sebastespachycephalus (7}&2h Y0/l
Triglidae Chelidonichthysspinosus (/) Y1/1 T0/3, Y2/3 W33
Liparidae Liparistanakai (&X]) Y0/3 Y012
Hexagrammidae Hexagrammosagrammus (:=2jj1) Y0/3 Wo/3 W23
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Pleuronectiformes Pleuronectidae

Pleuronectesobscurus (73737}A1]) Y0/l

Kareiusbicoloratus (&7}A}]) Y0/1 W02
Pleuronectesyokohamae (F-2]71AHu]) Y012

Paralichthyidae ~ Paralichthysolivaceus (‘g X]) Y1/3, 12/3 W2/5
Tetraodontiformes Monacanthidae  Stephanolepiscirrhifer (F]A]) Y0/4 Jor3
Tetraodontidae  Takifugupoecilonotus (3= W02
Clupeiformes Clupeidae Konosiruspunctatus (%101) Y072 Wo/3
Mugiliformes Mugilidae Mugilcephalus (%-¢]) TO/1, W0/3 wo/3
Anguilliformes Congridae Congermyriaster (5-7¢1) Y072
Gadiformes Gadidae Gadusmacrocephalus (T YO/l
Beloniformes Hemiramphidae Hyporhamphussajori (3}5-2]) Y072
Infected samples/ total smples (%) Y7/95 (7.4)  T0/23(0), W0/20(0)  W9/22(40.9)
Y5/22(22.7), J5/61(8.2)
26/243(10.7)
Sampling position: Y; Yeosu, W; Wando, T; Tongyoung, J; Jeju
*: Year
HAHRE 2ARIR (Table 1). AlRe e 001, F=A7), SR Y eefule oA | At
2 Sogio] WA kot Uit A7lof 1-24 1% el aEe] dleol lE N om, olF
al

wfele] opAl %ol FWsiE Ak $52)

7RI ofo] nzt T2/ Uepgtort ol
Agholl ] ARG, WAl 7k 9] U o
A= THEE 9t} (data not shown).
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= UERHSIH: 201240l = e A& F 22 1ie
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Ao), 217, 22, Ho|, ol FEED Bu
SIoIct 2 o] Avk= A 5 (1968) 2 2| 5 (2009)
of Hzpur} ofAR| AT A% £ eEo] bt
Skov} 71Ze] FhelA] B oRIAp 710l
T oll= (A 5, 1968; ¢, 1975; 4, 2005; 2] 5,
2009) 4o, 2], Fsol, FE7]oA oA
23 AS 759 Aol ElE

el oA A &5 A0 off 2ol TRt
Hals tiFE FEfeh w5 HHol =RjlEo] Qlo]
& TolMe] sAolk= AP Slck ofof & ¢
A olip|2 AF 55 45| Sldl
D’Amelio ef al. (2000) ©] o3t HHol| Z3f] PCR-RFLP
SLITS gene®] H7IAES 241510 ofHAP |2 &
52 S5 PCR $3F A2 Aljtasd]
Hinf I 02 Z|2]A] 370, 300 & 250 bpQ] F-o] o]
% Anisakis pegreffii 2 ‘54521, 620, 370, 300
2 250 bp 2] E-o] 1% hybird (4. simplex X
A. pegreffii) 2, 620, 250 2 100 0|3} bp EA 0]
SRRV 4. simplex 2 57454t (Fig. 1). At
gfelo] 7]Ee] =R ofyalz| 24 4152 sfely}
A|BHA] Q= AME-2- direct sequencingslo] F4 5k

- 2612] 2] offpollA ZefRl 89ute| o] HF 5
S FASH 21, Z 6 (4. pegreffii, A. simplex,

£

2 e

Hysterothylacium aduncum, H. fabri, hybird (A. simplex
X A. pegreffii), Raphidascaris lophii) 9] oFYA}Z| 21}k
Ad5o] FRAI=RIT (Table 2). 5 89nF2}e] A5 &
StupE]7h ofUA| A& A5om SlEglom, 4]
Sk Bufelo] o x| Ada alRlah) ke 38
nfEle] Ao ITSI-S5.8S-ITS2 9oL direct
sequencingd}o] blast searchS 3+ A}, 34uja]+= H.
aduncum®} 99.7% 2] AF5A1L UER) Sl o, 3ulkE]
= H. fabri®} 99.7%9] A54-E, 10}2]= R. lophii}
99%9] /5= LERHSIT (Data not shown). ©]F-

(bp)

1000
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200

Fig. 1. RFLP profiles obtained by digestion of PCR-
amplified ITS region with Hinf 1 restriction enzyme (L
: ladder, AP : A. pegreffii, HB : Hybrid genotype, AS :
A. simplex).

A. pegreffii7} 7V @o] ST (53.9%, 48/39),
H. aduncum (38.2%, 34/89), H. fabri (3.4%, 3/89),
hybird (4. simplex and A. pegreffii) (2.4%, 2/89), A.
simplex (1.1%, 1/89) @} R. lophii (1.1%, 1/89) <O =
A e WollA A pegreffii= AFAAE At
o2 X e Fale}l Qlt} (7 5, 2008; Lee ef al., 2009
HF 5, 2011). 7 5 (2008) 2 2], lso] Bl 240
oA Z2lE AZ 4ou2] (AL & PCR: o
A) & A% AT}, B5F A pegreffi= B2l H AL,
Lee ef al. (2009) = $]oF FURE ool E2id
OPUAIA 5S AT AT 183% @7/ 601e))
7} A, pegreffi SHIE|YT] T B = 011) o]
QoAb 2] Heto] 7|4l oA 3 A
S 45 nielE ST 2} 4 ulEollA A pegreffii
(89%) 7+ 2RI, A. pegreffii= =] ATl A4
St ofFollAl A s S8 AbRE: A
aduncum-2- THIRY B4k o] 7o) 201 ol A w5
3| TR AdSolH, H fabrie Frafol] 418t
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Table 2. The result of identification of the isolated anisakid nematode larvae

Year/ place Fish species

Infected fish

Anisakis species (infected number)

2010, Yeosu  Chelidonichthysspinosus (73tH) 1 AP (1)
2010, Yeosu  Lateolabraxmaculatus (7-§°]) 1 AP (2)
2010, Yeosu  Pseudolabrusjaponicus (3=7]) 1 AP (2)
2010, Yeosu  Scomberomorusniphonius (4}A]) 1 AP (1)
2010, Yeosu  Sebasteslongispinis (Z172]&2h) 1 AP (1), HA (1), AS (1)
2010, Yeosu  Sebastesinermis (&2 1 AP (1)
2010, Yeosu  Sebastiscusmarmoratus ($49§0]) 1 AP (1)
2011, Yeosu  Chelidonichthysspinosus (*4th) 2 Fish 1: AP (3), fish 2: AP (1)
2011, Yeosu  Paralichthysolivaceus (‘g ]) 1 AP (1)
2011, Yeosu  Sebastiscusmarmoratus (940)) 2 Fish 1: AP (7), fish 2: AP (2)
2011, Jeju Paralichthysolivaceus (‘g A]) 2 Fish 1: AP (4), fish 2: AP (4)
2011, Jeju Sebastesinermis (&2} 2 Fish 1: RL (1), fish 2: HF (2)
2011, Jeju Siganusfuscescens (Z7}AHA]) 1 AP (1)
2012, Wando  Chelidonichthysspinosus (*Jt}) 3 Fish 1: AP (1), HA (2), HF (1), fish 2: HA (1), fish 3: HA (7)
2012, Wando  Hexagrammosagrammus (*=2j]1]) 2 Fish 1: AP (1), HA (23), fish 2: AP (1)
2012, Wando  Paralichthysolivaceus ('g]) 2 Fish 1: AP (3), fish 2: AP (7)
2012, Wando  Sebastiscusmarmoratus ($9§0]) 2 Fish 1: AP (2), HB (1), fish 2: AP (1), HB (1)
Total number 26 89
No. of each nematode species AP 48/89 (53.9), HA 34/89 (38.2)
/ total no. of nematode species (%) HF 3/89 (34), HB 2189 (24)
AS 1/89 (1.1), RL 1/89 (1.1)
No. of fish infected with each nematode species AP 22/26 (84.6), HA 5/26 (19.2)
/ total no. of infected fish (%) HF 226 (7.7), HB 2/26 (1.7)
AS 1126 (3.8), RL 1126 (3.8)
AP: Anisakis pegreffii, AS: Anisakis simplex, HF: Hysterothylacium fabri
HA: Hpysterothylacium aduncum, HB: hybrid (4. simplex X A. pegreffii)
RL: Raphidascaris lophii
Aol B ol ol 2009, B AP0 ol 59 T 9 BRI S B
A H adinauno] 40, Bmei2e o) ool 7 23 BE 9 SEIES 212} 808% 126}
w2 S AL, H. fabriv= 23t Aol A A A 2]) €} 19.2% (526112]) = UERITH (Table 3). T
Raphidascaris £0] Mo of . = ZAF]of|A ot TBELS A pegreffii, H. aduncum, R. lophii 2 H.
H| 523} 3329] sjjAto]=o| A Eal=u} qich fabri7} Z¥ZF 65.4% (17261+]), 7.7% (2/26), 3.8%
Oiu et al, 2012). E ATLol| A= Fhy) odotoll] AABE  (1/26), 3.8% (1/26) = Ul &3] AL,

L Eetol|A] R lophii2] 7Fgo] AL-0 & selw|gith

A. pegreffii + hybird®] 7+elo] 7.7% (226w}2)), A.
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pegreffii + H. aduncum, A. pegreffii + H. aduncum +
A. simplex X A. pegreffii + H. aduncum + H. fubri®]
el 3.8% (1261te]) 2 yeEpydt)

Table 3. Infection type of anisakid nematode larvae

Type of Nematodes species Infection

infection name rate (%)
AP *17/26 (65.4)

Single HA 2126 (1.7)

infection RL 1726 (3.8)

HF 1126 (3.8)

AP, HB 2126 (1.7)

Mixed AP, HA 1726 (3.8)

infection AP, HA, AS 1126 (3.8)

AP, HA, HF 1126 (3.8)

* Number of sample infected with nematode species/ total
number of infected sample

AP: Anisakis pegreffii, AS: Anisakis simplex

HF: Hysterothylacium fabri, HA: Hysterothylacium aduncum

HB: hybrid (4. simplex X A. pegreffii), RL: Raphidascaris lophii
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