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SUMMARY 
Fish fillets (n= 1760) sold on the Belgium market were 
examined for Anisakidae larval infection. Seven sea fish 
species were examined by means of the candling techni
que over a period of 4 months, from November 1996 to 
February 1997. Third-stage larvae of Anisakis simplex 
and Pseudoterranova decipiens were identified. A. sim
plex was the most abundant species with a prevalenee of 
84.5%, and was found in 192 of the examined fillets 
(10.9%). Polloek (Po/lachius pollachius) was the most 
heavily infected fish species (82.9%). The prevalenee in 
cod (Gadus morlllla), saithe (Pol/achius virens), and 
whiting (Merlangius merlangus) was 34.7%, 26.7%, and 
15.4% respectively. The prevalenee in the three other 
fish species examined was low, namely 8.9%, 6.6%, and 
3.8% for ling (Mo/va molva), catfish (Anarchias lupus), 
and Northeast red fish (Sebastes marinus), respectively. 
Polloek was the fish species with the largest number of 
Anisakis larvae (7.8Iarvae/kg fish fillet). 

Keywords: Fish, Anisakis simplex, Pseudoterranova deci
piens, prevalence, Belgium. 

INTRODUCTION 
The presence of third-stage larvae of Anisakis simplex 
(Rudolphi, 1809) and Pseudoterranova decipiens (Krabbe, 
1878) in the fresh me at of marine teleosts from the northeast
ern Atlantic ocean has been investigated in several studies 
(14). Fmihennore, many cases of human anisakiosis have 
been documented in the Netherlands and recently a few 
cases have been diagnosed in the United Kingdom, 
Germany, France, Spain, and Italy (3 ,8,9, 10, 12). 
No data on the prevalenee of Anisakidae in fish sold on the 
Belgium market are available, except fora survey ofhenings 
(Clupea harengus) from the North Sea, which were found to 
contain A. simplex larvae (5) . In addition, a few cases of ani
sakiosis have been diagnosed in Belgian patients (15). In the 
present study, fillets of fish species sold frequently in 
Belgium were examined for the presence of Anisakidae lar
vae. 

MA TERIALS AND METHOOS 
Sampling was canied out from November 1996 to February 
1997. A total of 1760 whole fillets were prepared according 
to Angot and Brasseur (1) and then examined. The fish fillets 
were from seven fish species caught in the nmih eastern 
Atlantic ocean: polloek (Pollachius pollachius), cod ( Gadus 
morhua), saithe (Pollachius virens) , whiting (Merlangius 
merlangus), ling (Malva malva), catfish (Anarchias lupus), 
and Northeast red fish (Sebastes marinus). Fish fillets rang-
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i ng from I 00 to 1500 grams we re prepared in a factory in 
Flanders (Northern Be1gium). The larvae were detected by 
the candling teclu1ique, removed, and preserved in 70% alco
hol until identified and counted. The larvae were examined 
morphologically and morphometrically according to stan
dard procedures. The prevalenee and the density oflarval in
fections were dete1mined for each fish fillet, where the pre
valenee is the propmiion of infected to uninfected fish, 
expressed as a percentage, and the density is the mean num
ber of larvae per kilogram of fish fillet (including the unin
fected fillets). 
The differences among fish species infected with the 
Anisakidae larvae were tested using a proportionality test 
which determines the Pearson Chi-square va1ue (p<0.05). 
Fish species with fewer than five infected fillets were not 
considered in this analysis. Infection with either A. simplex 
or by P. decipiens was a lso analysed by means of the Chi
sq u are test. 

RESULTS 
In total, 711 third-stage Anisakidae larvae were recovered 
and identified. A. simplex was the most abundant species 
(84.5%) and was found in 192 ofexamined fillets (10.9%). 
A. simplex larvae were found mainly in the ventral muscula
ture su!Tounding the body cavity, tightly coiled in a spiral 
and encapsulated. P. decipiens larvae were recovered less of
ten ( 15.5%) and we re found in 71 fillets ( 4% ), mostly un
coiled and spread tlu·oughout the flesh . 
The highest prevalenee of Anisakidae larvae (82.9%) was 
seen in pollock. The prevalenee in cod (34.7%), saithe 
(26.7%), and whiting (15.4%) was moderate. The prevalenee 
in the three other examined species was low, 8.9%, 6.6%, 
and 3.8% for ling, catfish, and Northeast red fish, respec
tively. Table 1 shows the prevalenee according the parasite 
species present. A. simplex larvae were significantly more 
abundant than P. decipiens (Chi-square= 59.3 , P< 0.00 I). 
Polloek was found to have the highest infection rate with A. 
simplex (81.4%), while cod had the highest infection rate for 
P. decipiens (11.9%). Mixed infections were seen regularly 
in polloek and in cod, but in the other species mixed infec
tions were rare. The prevalenee of A. simplex infection in 
polloek was significantly higher than that in the other fish 
species (p< 0,001 ). Cod and saithe we re infected with A. sim
plex more than ling, catfish, and Northeast Atlantic red fish 
were (P<0.001). The prevalenee of P. decipiens infection in 
cod was significantly higher than in catfish (P< 0.05) and in 
Northeast red fish (P< 0.00 I). Th ere were fewer than five in
fected fillets of saithe or ling, and dataforthese species were 
not analysed. 
The density of A. simplex and P. decipiens is listed in table 1. 
Again, polloek was the species with the largest number of 
Anisalds larvae per kilogram offillet (7.8 larvae/kg fish). The 
density of Anisalds in the other fish species was 1 or lower. 
The density of P. decipiens was always low, with the highest 
number of larvae observed per kg/fish being 0.3 in cod. 
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Table 1. Oensity and prevalenee [%) of infection of fish fi llets by A. simplex and P. decipiens larvae. 

Fish spec ies No. of tiliets exami ned Density 1 of infection Mean ±st. dev iation Preva lenee of infecti on Fillets infected/examined 

A. simp lex 

Poll oek 70 7.8 ± 4 .8 

Cod 303 0. 6 ± 1.1 
Sa ithe 75 0.8 ± 1.4 
Whiting 26 1.0 ±2.7 

Ling 79 0.3± 1.3 

Catfish 18 1 0. 1 ± 0.5 
N01theast red fi sh 1026 0.1 ± 0.6 

1 Density = n" of larvae / kg of fill et. 

DISCUSSION 
Although many studies on the presence of Anisakidae in fish 
have been performed in Europe, few have distinguished be
tween the presence of Anisakidae in the body cavity and in 
the muscul ature or differentiated the larvae present 
( 4, 11 , 13). A. simplex larvae, the only larvae implicated in hu
man infections in Europe ( 14), were the most prevalent in 
our survey. The highest preva lenee and density of larva l in
fection were found in po llock. These data are in agreement 
wi th those of Angot and Brasseur ( I) and confirm polloek to 
be the most infected fish species. However, it is well known 
that the prevalenee and density of A. simplex depends on a 
number of ecological and biolog ica! factors which affect the 
di stri bution of the larvae in the infected specimen (13 ; 14). 
Therefore, prevalenee data can vary considerably and com
pari son withother surveys is of limited value. In addition, it 
is poss ible that some larvae were not detected. The effi
ciency of the candling technique with regard to polloek fil
lets, subject to commercial operating conditions, is only 75-
76% (2). P. decipiens infec tions were mainly observed in 
cod and pollock; however, the prevalenee was lower than 
that observed in other studies (7) . 
The present survey showed that in Belgium polloek appears 
to be the species of greatest ri sk to humans. Because the high 
prevalenee and the high munber of larvae, there is a risk that 
not alllarvae are detected and removed (2) . The presence of 
undetected Anisakidae larvae in fi sh fiJiets is usually con
sidered as an anisakiosis ri sk to humans unless the parasite is 
kill ed by cooking at a temperature higher than 70°C or by 
freezing at - 18°C for 24 hours ( 14 ) . However, urticaria and 
anaphylactic shock have been reported as a re sult of a hyper
sensitive reaction to A. simplex all ergens, which are not nec
essarily destroyed by freezing or cooking (6). 
Further, the presence of Anisakidae larvae in all species 
sampled confirms both the diffusion of these nematodes in 
marine waters and the great munber of fish species recep
ti ve to infection. As a consequence, the risk to humans is 
quite high and measures to prevent thi s should be intensi
fi ed. Anisakidae infection is present in the fi sh stocks of a ll 
fi sh trading countries within and outside the European 
Union. Therefore gutting and/or candling should be com
pulsory for all species recognized as being at major risk of 
becoming infected, e.g. , pollock, cod, whiting, and John 
dory, and not only those species specified by European 
Union directives. 

P. decipiens A. simplex P. decipiens Mi xed 

0.2 ± 0.5 8 1.4 8.6 7.1 
0.3±0.9 25.7 11 .9 2.9 
0. 1 ± 0.3 25.3 1.3 0 .0 
0.0 ±0.0 15.4 0.0 0.0 
0. 1 ± 0 .1 6.3 3.8 1.3 
0. 1 ± 0 .5 3.3 3.9 0.6 
0 .1 ±0.4 2.2 1.8 0.2 
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