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ABSTRACT

A total of 265 marine fish collected from Tah-si harbour on Northeast
of Taiwan belonging to 51 species in 34 families were examined for
anisakid larvae. The survey was carried out from October, 1991 to
February, 1992. Ansakid larvae were recovered from fish body czi{/ity
and examined. The general infection rate was 51.4% with an average of
14.6 larave per fish. A total of 29 species of examined fish were found
with anisakid larvae. Among them, 10 species were positive with an
infection rate of 100%. The highest intensity of anisakid larvae was
obtained in Arnoglossus japonicus with an average of 82 worms'per
fish; the next was in Lophiomus setigerus with an average of 42.4
worms per fish. The average parasite burden per fish for each species
was below 20. Anisakid larvae were not found in the other 22 species

of fish examined included 3 species of chondrichthyes.
INTRODUCTION

Marine fishes are frequently infected with larval anisakids belonging
to the Family Anisakidae, Order Ascaridoidea, Class Nematoda.

Human infections usually occurred when the raw or partially cooked
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fish were eaten. The worms may cause acute nausea and vomiting or
may penetrate into the wall of the digestive track and even may entry
into the chest (Kobayashi ef al., 1985). Recently, there were many
cases of human anisakiasis reported from countries such as New
Zealand (Paltridge er al., 1984), Japan (Ikeda et al., 1989), Korea (Kim
etal., 1991), Spanish (Arenal ef al., 1991), Frence (Morlier er al., 1989)
and from the U. S. A. (Kliks, 1983).

Adult anisakids usually live in pisciovorous birds (Chen et al., 1989;
Gainees er al., 1984; Santos, 1984; Sarashina et al., 1987) and mammals
(Shults, 1982). The larval anisakids may cause gastrointestinal damages
in the human, but they could not develope into adults (Chen er al.,
1989). More than one hundred marine fish species in the adjacent area
of Taiwan have been reported to harbour these larval anisakids from
1964 to 1980 (Chao, 1985; Seng, 1980; Tsai and Cross, 1969; Myers
and Kuntz, 1967; Myers and Kuntz, 1964; Oshima, 1972). There was

Tan-shul ———— 5

Koushung ~——~-

Figure 1. Map showing the location of

Tah-si harbour in Taiwan.
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no any advanced information in the recent ten years. The study
provides additional data on the current epidemiological status of

anisakid larvae in the marine fish of Taiwan.
MATERIALS AND METHODS

A total of 265 marine fish belonging to 51 species in 34 families and
in 9 orders were examined for anisakid larvae (table .1). They were
collected from Tah-si harbour in the Northeastern Taiwan (figure 1).
The survey was conducted from October, 1991 to February, 1992. The
length and weight of fish were measured and the larvae were carefully
removed from the fish and fixed in Acetic Formalio-Alcohol (AFA).

RESULTS

Among the 51 species of examined marine fish, 29 were infected
with anisakid larvae. They were osteichthyes belonging to Anguli-
formes, Myctophiformes, Gadiformes, Lophiformes, Zeiformes, Scor-
paeniformes, Perciformes, Pleuronectiformes and Tetraodontiformes.
Table 1 shows the results of this survey.

The average body weight of examined fish ranged from 11.1 to
743 g for Paraplagusia bilineata and Gymnomuraena concolor, respec-
tively. The average body length of examined fish ranged from 10.2 to
129.8 cm for Leiognathus bindus and Gymnowmuraena concolor,
respectively.

The general infection rate of the 265 examined fish was 51.4% with
an average of 14.6 larvae per fish. There were 10 species of fishes were
100% infected. The highest infective intensity was found in Arnoglossus
japonicus with 82 worms per fish and the next was Lophiomus setigerus
with 42.4 worms per fish. The maximum number observed in one
examined fish body cavity was 172 worms in A. japonicus. Figures 2
shows the differences of fish species with that highest and next high

intensity among infected fishes. Most of the fish species were infected
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with an average number below 20.

Anisakid larvae were not detected among the other 22 species ex-

amined, these included 3 species of chondrichthyes.
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Figure 2. It shows the highest and the
next average intensity per
infected fish are A. japonicus
and L. setigerus. The others

are below 20 worms per fish.
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Table 1.The number(N)~ average body weight(W)~ average body length(L)~ average
intensity per infected fish(I) and incidence (Ic) of examined marine fish.

Species of Marine Fish M W L I Ic
(gm) (cm) (%)

Lamniformes ( & H )
Scyliorhinidae ( $4t&®})
Galeus sauteri ( B ICHTEL) 3 20.7 18.2 0 0

Rajiformes (#&H )
Dasyatidae ( L&LE)

Dasyatis bennettii ( ¥ +fL) 3 135.3 46.8 0 0

Urolophus aurantiacus ( HRAL) 1 18.9 12 0 0

Anguilliformes (f@/EH)

Muraenidae ( %)

Gymnothorax f)lavimarglnatus 15 123 .4 43.5 1.2 40

L

Gymnomuraena concolor ( #f#) 2 743 129.8 1.5 50

Dysommidae ( EFRA8R})

Dysomma anguillaris ( EHERS ) 1 149.5 46 .4 0 0

Congridae (EEEBEL)

Allocnger anagoides ( SERERS) 3 33.4 26.5 0 0
Conger myriaster ( ¥25EA8) 3 48.3 34.3 2 33.3

Uroconger Jeptururus ( SREEFEAS) 1 153.8 49.5 1 100

Muraeneesocidae #)

Muraenesox cinereus (JKIGH8) 2 155.2 58.4 18 50

Ophichthydae (fEEREL)

Ophichthys urolophus ( 4248 ) 3 35.8 37.8 0 0

Myctophiformes (FBE&EH)
Synodont idae ( ZEEEH)

Trachinocephalus myops 5 70.2 21.7 5.6 80
WEF?W Sy or

Saurida wanieso { Sfgdhis ) 2 203.3 28.4 0 0

Gadiformes (Eﬁ?@ )
Ophidiidae ( BfHERE)

Brotulina fusca ( HABREAME ) 2 76.9 23.9 0 0
Neobathites sivicolus (%?%HI 7 33.8 17 8.3 71.4
Ophidion asiro (FEREEE) 8 41.1 17.2 16.8 100

Lophiformes ( fxfE )
Lopiidae ( Rigfa®t)
Lophiomus setigerus ( fEfEies ) 5 259.1 23.2 42 .4 100

Zeiformes (¥EHFAHE)
Zeidae ( OFFEL)
Zeus faber ( A ARHT) 4 111.1 20.1 18.5 100

Scorpdeniformes ( &8 )
Scorpaenidae { ##HE})

Ectreposebastes imus ( fEREH) 1 20.2 10.4 0 0
Scorpaena neglecta (LML) 1 43.1 14.5 5 100
Scorpaena lZEIlSiS FEREBA) 1 40.5 13.4 3 100
Synanceiidae ( ZEEIRl)

Minous pictus (E‘E%}tﬁiﬁi 2 39.6 12.8 0 0
Triglidae &R

Lepidotrigla japonica ( HAMARE ) 3 52.3 15.2 14 66.7
Lepidotrigla kishinouyi ( & k&AM ) 1 45 13.6 0 0
Peristedion orientale ( &R J725E58%) 18 33.3 16.6 0 0
Lepidotrigla alata ( L& faf ) 5 38.8 14.2 1.2 40
Lepidotrigla gintheri ( HEEKARK) 5 29.6 12.6 2 80
Pterygotrigla hemistic (ﬂﬁ?ﬁﬁﬁ 2 64.9 18.2 0 0
Platycephalidae ( ZFRRAE!)

Inegocia japunica ( HA4RBRA) | 12 | 32.6 | 16.8 0.4 33.3
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Species of Marine Fish M W L I T Ip
(gm) (cm) %
Perciformes ( @2 H )
Priacanthidae ( XHRFEEL)
Priacanthus macracnthus ( KHERSF) 24 66.7 18 0.1 12.5
Apogonidae ( K=#FFl) ey -
Apogon carinatus ( SE&EK2H) 3 28.5 12.1 0.7 33.3
Kcropomat idae ( BAHE!) )
Aacropoma hanedai ( AHK®/EIA) 22 17.5 11 0.4 36.4
Carangidae ( BF})
Caranx oshimai (k%ﬁ%ﬁ% 1 582 ig? 18 88 1
Trachurus japonicus ( 46 59.: . 7 .
Formionidae (EEF)
Barma japonica ( HAKRHG ) 1 34 .4 14.8 0 0
Haemulidae ( G#F})
Pavapristipoma trilineatum ( ZARHER ) 5 35.5 14.2 0 0
Separidae ( BgFt)
Dentex tumifrons ( FEEFA) 3 89.8 15.7 10 66.7
‘Sciaenidae (EEfAE) CBAEL) ; o7 5 86 ) 6 20
Argyrosomus argentatus ( @ m} . . 2.
Mllchtﬁy miluy 3 4] 16.5 18 100
Mullidae ( ZREFEL)
| eneus uadr1 ineatus l 33.4 13.9 0 (0
K
eneus bensasi ( Bk&HA ) 3 21.9 12.4 0 0
Mugl 1dae iﬁﬂ( ) .
\du 11 cephalus 1 38.5 17.8 0
Mugiloididae { SEESE)
Pdragerms)sexfascmtd 9 49.6 15.7 1.4 55.6
/N
Uranoscopidae ( 2 AFH)
Lranoscogus laponicus 5 135.9 9.4 3.6 60
Trichiuridae (’%ﬁﬂ( A
Trichiurus Jepturus 10 124 .4 62.4 6.1 50
Scombrldae (éﬂ
Scomber japonica { HATENE) 1 58.6 13.8 27 100
Lelognathidae ﬂ)
Leiognathus bindus ( BE#ER) 1 14 10.2 0 0
Pleuronectiformes ( thEH&EHE)
Bothidae ( ARER})
Arnoglossus l‘aponlcus 6 34.5 16.5 82 100
Cynoglossidae ( 88} )
Paraplagusia bilineata 2 11.1 1i.2 0 0
TR
Tetraodontiformes ( i H )
Balistidae ( FZ§Ififl) & et
Stephanolepis cirrhifer ( FRAREE ) 1 132.5 19 0 0
Diodontidae ( —BA @Al )
Diodon halacanthus ( [y ff ) 1 125.1 16 6 100
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NISCUSSION

Survey of the paratenic host of anisakids is important, since many
cases of anisakiasis are reported from world wide basis following
consumption of raw or pickled fish (Chao, 1985; Kliks, 1983; Paltridge
et al., 1984; Kim er al., 1991 Ikeda et al., 1989; Kobayashi e al., 1985
Morlier er al., 1989; Arenal et al., 1991). Taiwan is abun<dant in its
yield of marine fish. Many people in Taiwan consume the marinc fish
(like sashimi and nigili sushi). Although there is no case reported in
Taiwan today so far, the potential of infected dangerous is still present.
According to Chao (1985) and Chang er al. (1975) there are more than
2,000 species of marine fish in the coastal waters of Taiwan.

Results obtained from this study indicated that the prevalence of
anisakid larvae among Northeastern Taiwan marine fish was 51.4%,
which was higher than previous data obtained from Southern Taiwan,
43.8— 46% (Yamaguchi er al., 1970; Chen, 1971), and in Northern
Taiwan, 37.7% (Chao, 1985). There were 13.7% differences between
the prevalence of Northern Taiwan in the past ten years.

The fish examined in this study included food and non-food fish.
The life cycle of anisakids is that adults live in the stomachs of marine
mammals (seals, dolphins and whales) or sea birds; the eggs are passed
in the feces of final host and are hatched in sea water; the larvae are
eaten by Intermediate host (such as Euphausiid crustaceans); the
intermed.ate hosts are by paratenic host (fish and squid), which become
infected with the third-stage larvae; the marine mammals or sea birds
eat the infected fish or squid and the third-stage larvae develope to
adults in these marine mammals or sea birds (Sakanari, 1990). The
significance of the data is that it revealed not only the prevalence
among food fish, but also non-food fish which was 51.4 percents.

The worms lived in the inner walls of body cavity and the outer
walls of stomach, intestine, liver and other organs of examined fish in
this survey. They were fixed in AFA to be determinated in the
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future. The anisakid larvae were recognized as four genera: Anisakis,
Terranova, Contracaecum and Raphidascaris (Chao, 1985).

The high intensity of this parasite infection in Arnoglossus japonicus
(82.0 worms per fish) was comparable in Evynnis cardinalis 80.3 worms
per fish) (Chao, 1985). It is worthy to investigate that why these two
fish species were so heavily infected.

Figure 2 shows that the intensity is frequently below 20 worms per

fish. A japponicus with the highest intensity in this survey is one kind

of foed fish while L. setrigerus with the second highest is not a food
fish.

Ten of the 29 positive fish have 100% infective rate. Previous
survey revealed similar result that 100% infective rate were found more
than other percentages in the positive fish {Chao, 1985; Seng, 1980).
It means that these fishes are easily infected by anisakid round worm
larvae.

The body weight and length of different species of positive fishes
ranged from 11.2 to 743 grams and 10.4 to 129.8 centimeters (table
1). No correlations between average body weight, length and infection
rate in different species of positive fish were found.
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