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Abstract A total of 822 individuals of 5 fish species were
sampled in the western coastal area of the Mediterra-
nean Sea and examined for the presence of Anisakis
simplex larvae in the body cavity, muscle, and viscera.
A. simplex mean intensity (ml) and prevalence (Pr)
values were very high in the common scad (Trachurus
trachurus; Pr 80-100%, mI 19.3-36.8) and the blue scad
(T. picturatus; Pr 80-100%, ml 18.2-70.7), moderate in
the blue whiting (Micromesistius poutassou), and low in
the red mullet (Mullus barbatus) and the striped mullet
(M. surmuletus). The larval burden was strongly related
to host length in the common and blue scad.

Introduction

Anisakis simplex is a parasite of commercially important
marine fish and its prevalence is of great concern for
both human health and economic reasons. The presence
of Anisakidae larvae in marine teleosts has been inves-
tigated in several studies, and a great number of fish
species have been found to be receptive to anisakid
infection (Smith 1984; Mattiucci et al. 1996). Further-
more, the infection level of this parasite in host popu-
lations is highly variable (Orecchia et al. 1989; Adroher
et al. 1996). In this study we compared the infection
indices (prevalence and mean intensity) of 4. simplex in
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five host species sampled in the Mediterranean Sea,
namely, blue whiting (Micromesistius poutassou),
common scad (Trachurus trachurus), blue scad
(T. picturatus), red mullet (Mullus barbatus), and striped
mullet (M. surmuletus).

Materials and methods

A total of 822 fish were caught during the period ranging from
March 1992 to April 1993 in an area of the western Ligurian Sea
(Mediterranean Sea) located at 44°N and 8°E. The total length of
each fish was measured.

The body cavity was directly examined for the presence of
larvae of Anisakis simplex. Viscera and muscles were digested
separately (Huang 1990). For each specimen the larvae were
counted and identified according to their morphologic features
using a light microscope (Petter 1969; Hurst 1984). Larvae were not
analyzed for differentiation of A and B A. simplex sibling species
(Nascetti et al. 1986). The prevalence and the mean intensity of
A. simplex were calculated as defined by Bush et al. (1997).

Results

Table 1 shows the occurrence of Anisakis simplex third-
stage larvae according to the fish species sampled.
Prevalence (Pr) and mean intensity values presented a
wide range of variation, depending on the species and on
the time point of sampling. Maximal values were ob-
tained for Trachurus trachurus and T. picturatus. In both
species the highest values were recorded throughout
November (Pr 100%). Prevalence levels were moderate
in blue whiting and low in striped and red mullet, the
exception being fish sampled in March, which showed
prevalence values of 55.6% and 24.5%, respectively. The
prevalence of A. simplex infection was significantly
higher in common and blue scad as compared with the
other fish species (P < 0.001). Furthermore, the mean
intensity proved to be highest in common and blue scad
and very low in the other fish species. The larval burden
was related to host length as determined by Spearman’s
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Table 1 Data on Anisakis simplex L3 from fish sampled in the coastal area of the Ligurian Sea (ND Not determined)

Host Sampling Fish Length Age? Prevalence Mean
month sampled (n) range (cm) (years) (%) intensity
Trachurus trachurus (common scad) March 1992 80 12.0-38.3 ND 95.0 19.3
June 1992 5 20.0-23.0 ND 80.0 27.5
November 1992 10 26.0-42.0 ND 100.0 36.8
April 1993 12 23.0-35.0 ND 91.7 36.4
T. picturatus (blue scad) June 1992 15 14.5-24.5 ND 80.0 18.2
November 1992 55 25.0-42.0 ND 100.0 70.7
Micromesistius poutassou (blue whiting) May 1992 122 15.2-28.3 2-3 43.4 1.5
September 1992 139 19.0-33.0 2-6 324 1.5
January 1993 84 20.0-27.5 2-5 65.5 23
Mullus surmuletus (striped mullet) March 1992 9 16.6-22.1 4-5 55.6 1.0
September 1992 44 11.5-14.0 1-2 6.8 1.6
April 1993 24 11.0-16.0 1-2 8.3 1.5
M. barbatus (red mullet) March 1992 98 10.6-19.9 1-5 24.5 1.3
September 1992 59 10.5-15.0 1-4 34 1.5
April 1993 66 10.0-16.0 1-4 4.5 1.3

4 The age of red mullet, striped mullet, and blue whiting only were determined according to the growth index computed by Andaloro and

Prestipino Giarritta (1985) and by Wurtz and Matricardi (1986)

correlation coefficient. The larval burden was strongly
related to host length in common and blue scad, mainly
in fish sampled in November (P < 0.001).

Discussion

The study of the ascaridoid population in the five sam-
pled fish species revealed high degrees of prevalence and
mean intensity in common and blue scad and low values
in red mullet, striped mullet, and blue whiting. The
values were significantly different in hosts sampled at the
same time. Previous data on fish from southern Europe
generally confirm that common and blue scad are the
fish species most frequently infected (Carvalho-Varela
and Cunha-Ferreira 1984; Huang 1988; Pozzi et al.
1992). However, lower levels of prevalence have been
found in common scad in a fish market in Spain
(Adroher et al. 1996). In contrast, blue whiting showed a
very low infection level as compared with specimens
from the North Sea (Smith 1984). This discrepancy
could probably be explained by the age of the fish
sampled, since the specimens from our survey were
younger than those studied by Smith (1984). Indeed, it
has been demonstrated that ascaridoid larvae tend to
accumulate in herring and Atlantic cod by age because
of their long life span and predatory behavior (Smith
1984). Furthermore, it has been shown that third-stage
larvae of A. simplex live for about 3 years in herrings
(Smith 1984). Because of our samples’ high degree of
heterogeneity we could not evaluate possible relation-
ships of infection prevalence and mean intensity with
host age (length) and seasonality. However, Smith
(1983) has purported that seasonality might not be ex-
pected because Anisakis eggs are shed by the final hosts,
possibly throughout the year, and they may develop and
hatch at any time. Furthermore, the acquisition of in-
fection by euphausiids is nonseasonal (Smith 1983).

References

Adroher FJ, Valero A, Ruiz-Valero J, Iglesias L (1996) Larval
anisakids (Nematoda: Ascaridoidea) in horse mackerel (7Tra-
churus trachurus) from the fish market in Granada, Spain.
Parasitol Res 82: 319-322

Andaloro F, Prestipino Giarritta S (1985) Contribution to the
knowledge of the age and growth of striped mullet, Mullus
barbatus (L. 1758) and red mullet, Mullus surmuletus (L. 1758)
in the Sicilian channel. Comm Int Explor Sci Mer Medit Rap
Proc Reun 29: 8§9-92

Bush AO, Lafferty KD, Lotz JM, Shostak AW (1997) Parasitology
meets ecology on its own terms: Margolis et al. revisited.
J Parasitol 83: 575-583

Carvalho-Varela M, Cunha-Ferreira V (1984) Larva migrans vis-
ceral por Anisakis e outros ascarideos: helmintozoonoses
potenciais por consumo de peixes marinhos em Portugal. Rev
Port Cienc Vet 79: 299-309

Huang W (1988) Anisakidés et anisakidoses humaines. Deuxiéme
partie: enquéte sur les anisakidés de poisson commerciaux du
marché parisien. Ann Parasitol Hum Comp 63: 197-208

Huang W (1990) Méthodes de recherche des larves d’anisakidés
dans les poissons marins. Possibilités d’application a I'inspec-
tion des poissons commercialisés en région parisienne. Réc
Med Vet 166: 895-900

Hurst RJ (1984) Identification and description of larval Anisakis
simplex and Pseudoterranova decipiens (Anisakidae: Nematoda)
from New Zealand waters. NZ J Mar Freshwater Res 18: 177—
186

Mattiucci S, Paggi L, Nascetti G, D’Amelio S, Orecchia P (1996)
Nuovi dati su ospiti e distribuzione geografica di specie del
genere Anisakis Dujardin, 1845 (Ascaridida: Anisakidae) e
nuove segnalazioni in grandi pelagici del Mediterraneo. Biol
Mar Medit 3: 377-379

Nascetti G, Paggi L, Orecchia P, Smith JW, Mattiucci S, Bullini L
(1986) Electrophoretic studies on the Anisakis simplex complex
(Ascaridida: Anisakidae) from the Mediterranean and the
Northeast Atlantic. Int J Parasitol 16: 633-640

Orecchia P, Paggi L, Mattiucci S, Di Cave D, Catalini N (1989)
Infestazione da larve di Anisakis simplex A e Anisakis physeteris
in specie ittiche dei mari italiani. Parassitologia 31: 37-43

Petter AJ (1969) Enquéte sur les nématodes des poissons de
la région nantaise. Identification des larves d’ascarides paras-
itant les sardines (en rapport avec les granulomes éosinophiles
observés chez ’lhomme dans la région). Ann Parasitol 44: 559—
580



Pozzi P, Ciarallo N, Barile N, Piermatteo G, Vallillo G (1992)
Presenza di larve di Anisakis nei prodotti afferenti al mercato
ittico di Termoli. Vet Ital 28: 26-30

Smith JW (1983) Anisakis simplex (Rudolphi 1809, det. Krabbe
1878) (Nematoda: Ascaridoidea): morphology and morpho-
metry of larvae from euphasiids and fish, and a review of the
life-history and ecology. J Helminthol 57: 205-224

553

Smith JW (1984) The abundance of Anisakis simplex L3 in the
body-cavity and flesh of marine teleosts. Int J Parasitol 14: 491—
495

Wurtz M, Matricardi G (1986) An attempt of growth parameter
computation for some commercial species of the Thyrrenian
Sea. Comm Int Explor Sci Mer Medit Rap Proc Reun 30: 236



