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Abstract
The occurrence and migration of Anisakis sp. L3 larvae were studied in twelve species of fish off
the Portuguese West coast. The prevalence varied between 0.0% and 100%, and the intensity of
the infection varied between 0 and 89 parasites per fish. Both factors were not related with the
sex nor the length of the hosts. The migration of the parasites to the flesh after the death of the
host was observed in some specimens, and was not related with the lipid content of the flesh.

Introduction
Anisakis spp. are Anisakidae nematodes which
are common parasites of marine fish. These
species  have zoonotic importance due to the
human consumption of raw or undercooked
fish flesh that is invaded by the nematode lar-
vae that migrate into the flesh after the death
of the host (Smith, 1984; Smith & Wootten,
1975; Cattan & Carvajal, 1984). On the other
hand, it is now emerging that ingestion of
material from dead parasites in food is also
potentially dangerous (Audicana et al., 2002).

In Portugal the biology of Anisakis spp. is not
well  known. Some reports describe just the
occurrence of the parasites in several host
fishes (Costa et al., 1996, 2001; Grazina Freitas
et al., 1986; Carvalho Varela & Cunha Ferreira,
1984; Saraiva & Eiras, 1996). However, the
assessment of the zoonotic potential of the
species was never studied in the Portuguese
waters. This fact is particularly important
once the fish consumption per-person per-day
in the country (92 g) is the second highest in

the world, being surpassed only by Japan
(Audicana et al., 2002).

In this paper are presented data concerning
some of the most economically important fish
species, which represent the majority of the
annual catches in the country. The aim of this
study is  i) to report the prevalence and inten-
sity of the infection, and ii) to evaluate the
zoonotic significance of the parasite through-
out the study of the migration into the flesh
after the death of the host.

Materials and Methods
A total of 390 fish specimens, distributed by
12 species (Table 1), were examined. Most of
the fishes were sampled from fishermen’s
catches immediately after the arrival of the
fishing boats, and most of them were still alive
when sampled. The specimens were sexed
and measured (total length), and the visceral
cavity was thoroughly inspected for the pres-
ence of parasites. Twenty nematode speci-
mens were microscopically observed and
measured for identification.
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The study of the migration of the parasites
into the muscle was done in a total of 126
specimens that belong to the species Trachurus

trachurus, Scomber scombrus, Sardina pilchardus

and Micromesistius poutassou (Table 2). The
specimens were gutted 24 hours after their
capture, and the nematodes present in the vis-
cera were sampled. For detection of the para-
sites in the flesh, the whole muscle of the
specimens was carefully dissected and the
nematodes recovered.

In order to detect a possible relationship be-
tween the migration and the lipid content of
the muscle, the percentage of  the lipid con-
tent of the muscle was evaluated by petro-
leum ether extraction in a Soxhlet apparatus.

Results
The observation of the morphology of the
specimens allowed their identification as

Anisakis sp. L3 larvae., probably A. simplex.
The morphometric values (in mm) of the lar-
vae  were: length of the body: 24.2 (18.3-28.5);
maximal width of the body: 0.39 (0.21-0.50);
length of the oesophagus: 2.07 (1.3-2.7); width
of the oesophagus: 0.10 (0.08-0.15); length of
the ventriculus: 0.82 (0.3-0.9); width of the
ventriculus: 0.28 (0.19-0.39).

The larvae were found mostly in the visceral
cavity, mostly at the surface of the liver and
gonads, and sometimes they were observed
penetrating the body wall. In three M.

poutassou specimens some larvae were ob-
served  under the epidermis,  clearly being
observed by naked eye and easily detected
when touching the external surface of the fish.

Among the twelve fish species examined, only
Dicologoglossa cuneata, Gaidropsarus

mediterraneus and Boops boops were not in-
fected. The prevalence values in the other spe-
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ataenucassolgogolociD 52 )0.91-5.51(0.1±0.71 0.0 -

suruhcartsuruhcarT 85 )0.72-0.71(9.2±9.22 9.57 )64-1(2.01±2.6

surbmocsrebmocS 54 )0.73-5.71(8.6±8.72 6.59 )08-1(8.41±7.21

surahtnacamosoiliydnopS 31 )5.62-0.61(3.3±6.81 7.7 )1-0(2.0±80.0

sucsulsuretposirT 92 )5.62-0.41(3.2±6.51 7.02 )1-0(4.0±12.0

suenarretidemsuraspordiaG 8 )0.12-0.61(5.1±8.91 0.0 -

aeloS ps . 04 )0.22-5.31(9.1±4.71 5.7 )1-0(20.0±80.0

suicculremsuicculreM 3 )0.73-0.63(4.0±5.63 001 )95-54(7.5±3.15

anreculalgirT 44 )0.22-0.71(7.1±4.91 8.6 )1-0(2.0±70.0

spoobspooB 3 )0.03-0.52(1.2±0.72 0.0 -

sudrahclipanidraS 75 )5.81-0.31(3.1±5.51 1.82 )7-1(3.1±36.0

uossatuopsuitsisemorciM 56 )0.52-5.41(0.2±5.81 8.39 )98-1(9.81±3.41

Table 1. Prevalence and intensity of the infection by Anisakis sp. L3 larvae in fish from the Portuguese west
coast.
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cies varied between 6.8% and 100%, and the
mean intensity of the infection varied between
0.08 and 51.3. The higher values of intensity
were observed in the species with higher val-
ues of prevalence (Table 1).

There wasn’t  a significant relation between
the sex of the host and either the prevalence
or the  intensity of the infection. The compari-
son between these parameters and the total
length classes of the fish, showed the non-ex-
istence of a significant relation with the fish
size, despite the tendency of higher values for
the upper length classes.

Concerning the migration into the muscle, the
percentage of the parasites which migrate
varied between 10.7% (in S. pilchardus)  and
41.8% (in T. trachurus), and the migration oc-
curred in 10.7% of the specimens of S.

pilchardus (minimal value), to 64.0% of the
specimens of S. scombrus (maximal value) (Ta-
ble 2).

The comparison between the percentage val-
ues of the parasites which migrate, and be-
tween the hosts in which migration occurred,
both with the fat content of the muscle,
showed that apparently there is not a relation
between these factors.

Discussion
Our results show that Anisakis sp. is a com-
mon parasite of Portuguese marine fish. The
fact that the parasites were not observed in
D. cuneata, G. mediterraneus, and B. boops, may
not  necessarily mean that these species are
not infected within the area – the two last spe-
cies were found parasitized in Galicia, North
Spain (Sanmartín et al., 1994), which is not far
from our sampling area. The morphometric
values of our specimens were similar to the
ones reported by Sanmartín et al. (1994) for
A. simplex L3 larvae infecting several host fish
species.

The prevalence and intensity  values of the
infection varied between the host species. This
variation is most probably related to the more
or less intensity of the feeding upon the crus-
tacean intermediate hosts. Some species
showed very high levels of prevalence, up to
100%. It is important to state that the higher
prevalence values (as well as the ones of in-
tensity) were found in the species which are
more intensely exploited. A number of stud-
ies showed that the parasitic burden increases
with the age and the length of the fish
(McGladery, 1986; Platt, 1975). In our case
such  correlation was not found, despite the
tendency of higher values for the fish upper
length classes.
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suruhcartsuruhcarT 8.14 5.45 86.5

surbmocsrebmocS 7.32 0.46 49.7

sudrahclipanidraS 7.01 7.01 77.21

uossatuopsuitsisemorciM 9.81 7.63 00.1

Table 2. Migration of Anisakis sp. L3 larvae into the flesh of several host fish species, and lipid content of the
flesh.



Bull. Eur. Ass. Fish Pathol., 23(1) 2003, 16

Several authors showed that there is a post-
mortem migration of the Anisakis larvae into
the flesh of the host (Smith, 1984; Smith &
Wootten, 1975; Cattan & Carvajal, 1984). Ap-
parently, the migration occurs only in “fatty”
species in which the lipids are mainly stored
in the flesh (like Clupea harengus or S.

scombrus). In the “non-fatty” species, storing
the lipids mainly in the liver or mesenteries
(like M. poutassou or Merlangius merlangus),
the migration does not occur (Smith, 1984).

Our data show conflicting results between the
migration and the lipid content of the fish.
Sardina pilchardus, which has the highest li-
pid content in the muscle, experienced the
smaller degree of migration, while T. trachurus

and S. scombrus (with intermediate amounts
of lipids), experienced a very much higher
migration levels. On the other hand, M.

poutassou, clearly a “non-fatty” species, pre-
sented migration levels superior to the ones
of S. pilchardus. Our results about  M. poutassou

do not agree with Smith (1984), which did not
observe migration in the same host. The mi-
gration was also observed for the same spe-
cies in Galicia by Sanmartín et al. (1994). These
authors  also found some parasites located
under the integument as we observed in three
specimens. On the other hand, it is difficult
to explain why the migration occurred only
in some specimens of the same host fishes.
Therefore, it is likely that some factors, other
than the   lipid content of the flesh, are in-
volved in causing the migration of the para-
sites.

The fish species that we observed represent
the majority of the annual catches in the coun-
try.  In Portugal there are no reported cases of

human infection by Anisakis, maybe due to the
inexistence of the habits of eating raw fish.
However, the existence of human infections
can not be  ruled out, due to the lack of con-
tact of physicians with Anisakis infection
symptoms. In Spain, country with a similar
fish consumption per capita and similar gas-
tronomic habits, the number of reported cases
has increased rapidly over the past few years,
as a result of an increased awareness by phy-
sicians (Audicana et al., 2002).
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