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ABSTRAK

Anisakiasis adalah penyebab parasit zoonosis yang disebabkan oleh larva
Anisakis sp. Manusia terinfeksi karena menelan ikan atau kerang mentah atau
setengah matang yang mengandung Anisakis sp. Tujuan penelitian ini adalah untuk
mengidentifikasi tingkat intensitas dan derajat kejadian infeksi Anisakis sp pada
Rastrelliger sp dan Epinephelus sp di perairan timur Indonesia. Sebanyak 190
spesimen ikan diacak (random sampling) pada 95 Rastrelliger sp dan 95
Epinephelus sp dari tempat penjualan ikan di berbagai wilayah kota Kupang. Larva
yang diperoleh dikumpulkan dan difiksasi dengan alkohol 70%, dan diwarnai
menggunakan larutan semichen acetic carmine. Hasil ini memberikan informasi
intensitas bahwa intensitas Anisakis sp pada Epinephelus sp dan Rastrelliger sp
berturut-turut adalah 98% dan 3,15%. Derajat infeksi Anisakis sp. pada
Epinephelus sp secara keseluruhan sebesar 7,80 termasuk kategori sedang, dan pada
Rastrelliger sp sebesar 1,33 termasuk kategori rendah. Organ predileksi yang
dominan pada ikan Epinephelus sp adalah organ otot, sedangkan pada ikan
Rastrelliger sp predileksi yang dominan adalah usus. Hasil penelitian juga
menegaskan bahwa infeksi Anisakis sp menyiratkan risiko tinggi spesies ikan
Epinephelus sp sehingga diperlukan identifikasi lebih lanjut di tingkat molekuler.
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INTRODUCTION

Anisakiasis is a zoonotic Anisakiasis is most commonly found
causa parasite caused by the larvae of in areas where the habit of eating raw
Anisakis sp, the larvae of the third- fish is common, such as Japan. In
stage nematode worms, which attach addition, the habit of consuming
to the walls of the esophagus, traditional culinary or dishes that use
stomach, or intestines (Mattiucci et raw fish ingredients, such as Italy, has
al., 2018; Rahmati et al., 2020). been reported to be a potential source
Humans become infected through of infection. However, as eating
ingestion of raw or undercooked undercooked fish is now becoming
prepared fish or shellfish containing more common, cases have also been
Anisakis sp . larvae (Bao et al., 2019; reported in the United States, Europe,
Baptista-Fernandes et al., 2017). South America and other regions of
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the world (Buchmann & Mehrdana,
2016; Caldeira et al., 2021). In the
incidence of anisakiasis, humans are
the unintentional hosts and become
infected after consuming fish
contaminated with third-stage larvae
as infective larvae (Ivanovic et al.,
2015; Ivanovi¢ et al., 2017).

In Indonesian marine waters
there are various types of infected fish
and all of them are types of fish
commonly  consumed by the
Indonesian people, some of which
have high economic value (Bobsaid et
al., 2021; EBSCOhost | 155850041 |
Anisakis Infection of Belanger’s
Croaker (Johnius Belangerii Cuvier
1830) at The Indian Ocean Coast of
Yogyakarta, Indonesia., n.d.). In Java,
the prevalence of Anisakis sp was
reported in Lamongan, Malang,
Cilacap, Jogakarta, and in Muara
Angke Jakarta in Katsuwonus
pelamis, Trichiurus spp, Terapon
jarbua, Lutjanus malabaricus fishes of
60%, 53.5%, 66.6% and 80%
respectively (Bobsaid et al., 2021;
Presence of Anisakis Nematode
Larvae in  Indian  Mackerel
(Rastrelliger Spp.) along the Indian
Ocean Southern Coast of East Java,
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Indonesia, n.d.; Qurota Ayun et al.,
2021; Siagian & Maryanti, 2021). In
the Bali region, the prevalence of
Anisakis sp has been reported in Selar
crumenophthalmus  fish  with a
prevalence of 80%, as well as in

North Sumatra and Aceh in
Euthynnus affinis and
Echinorhynchus sp fish with a

prevalence of 100% (Siagian &
Maryanti, 2021). In the Makassar
area, the prevalence of Anisakis sp in
Auxis rochei fish is 43% (Anshary et
al., 2014). In Eastern Indonesia, it
was reported that Anisakis was
present in Katsuwonus pelamis and
Auxis thazard with prevalence of
16% and 20% respectively (Hibur et
al., 2016). The prevalence of Anisakis
sp was also reported in Epinephelus
sp fish of 22% (Detha et al., 2018).
Until recently there have been no
reported cases of Anisakis sp in
Rastrelliger sp and the latest progress
of anisakis incidence in Epinephelus
sp. This study aims to identify the
prevalence of the incidence of
anisakis in Rastrelliger sp, and the
latest progress of the incidence of
Anisakis sp in Epinephelus sp in
eastern waters of Indonesia.

METHODS

Sampling Technique

A total of 190 fish specimens
from 2 different fish species were
collected from fish selling points in
various regions in Kupang City, East
Nusa Tenggara, Indonesia. Sampling
was conducted in the 2020 period.
The samples consisted of two fish
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specimens, Epinephelus sp and
Rastrelliger sp. Sampling was carried
out by random sampling on 95
Rastrelliger sp and 95 Epinephelus
sp. The sampling period for
Rastrelliger sp and Epinephelus sp
was each carried out in stages, one
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week four times, so that a total of 190
fish would be examined.

Fish Inspection

The fish were collected
randomly and put in a coolbox at 4
until they arrived at the laboratory to
inhibit the spoilage of the samples.
Fish samples that have been taken are
placed on a tray and then the length is
measured.  Subsequently, surgery
with a scalpel was performed on the
ventral part of the fish. The incision
starts from the cloaca towards the
anterior to the operculum to take the
innards of the fish to be examined.
The innards or internal organs of the
fish to be examined are collected from
internal organs (liver, intestines,
stomach, and muscles). The internal
organs that have been taken are
placed in a petri dish and given a
physiological NaCl solution to keep
the fish organs wet. The next step is
to examine the presence of Anisakis
sp. parasite infection visually as well
as to calculate the number of parasites
that contaminate fish offal and
organs.

Identification Technique

The parasites obtained were
collected in petri dishes and cleaned
of debris that was still attached and
then fixed with 70% alcohol. Larvae
staining was carried out using
Semichen acetic carmine solution
which was dripped on the Anisakis sp
parasite with gradual dehydration for
5 minutes with 70%, 85%, and 95%
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alcohol, respectively. The next step is
to identify the parasite under a stereo
microscope (Detha et al., 2018). The
data collection consists of the number
of detected larvae and their location.
The larvae obtained were washed
with saline solution for
morphological identification at the
genus level. Morphological
identification of Anisakis sp larvae by
observing the shape of the
ventriculus, boring tooth, and mucron
on a stereo microscope (Haryadi et
al., 2019; Quiazon et al., 2008; Roca-
Gerones et al., 2020; van Hien et al.,
2021). Larvae are grouped into
Anisakis sp. type | and type Il based
on the results of previous studies
(Suryani et al., 2021; van Hien et al.,
2021), and calculating the prevalence
and degree of infection (Debenedetti
et al.,, 2019; Gomes et al., 2020;
Ozuni et al., 2021)

Data analysis

The number of fish containing
larvae, the number of larvae for each
fish was then calculated using
standard infection parameters to
measure prevalence, and the intensity
or density of parasitic infections in
fish populations. Calculation of
prevalence was identified as the
number of hosts infected with
Anisakis divided by the number of
hosts examined for that parasite
species. Intensity measurement by
counting the number of Anisakis
larvae in one infected host.
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RESULT AND DISCUSSION

Intensity Levels of Anisakis sp

The results showed that Anisakis
sp. distributed in the digestive organs
and muscles of fish (Table 1). Results
on Epinephelus sp, Anisakis sp
worms. more commonly found in the
intestine as many as 290 Anisakis sp.
from 74 fish, muscle as much as 252
Anisakis sp. from 49 fish, gonads of
87 Anisakis sp. of 22 fish, liver as
many as 62 Anisakis sp. of 19 fish,
stomach as many as 43 Anisakis sp.
of 15 fish. The results showed that the

degree of infection of Anisakis sp. on
Epinephelus sp overall is 7.80
including moderate category (Faizal
Ulkhag et al., n.d.). Based on the
results, it was found that 3 positive
Rastrelliger sp. Anisakis sp. And
found 4 larvae of Anisakis sp on the
surface of the stomach and 3 others
found in the intestine so that the total
degree of infection of Anisakis sp. on
Rastrelliger sp of 1.33 is in the low
category (Abou-Rahma et al., 2016;
Ajeng Nastiti et al., 2021).

Table 1. Epidemiological parameters and categories of Anisakis sp in Epinephelus

sp and Rastrelliger sp

Categories of  Categories of

Epidemiological Epinephelus  Rastrelliger Epinephelus  Rastrelliger
parameters sp sp
Sp Sp
Intensity 7,80 1,33 Medium Low
Prevalence 98% 3,15% Almost Occasionally
always
Number of 734 4
anisakis larvae
Number of
anisakis larvae 252 0
in muscle
Number of
an_lsak_ls larvae 482 4
in visceral
organs

Larvae distribution on visceral organs in Epinephelus sp
N=734

/

= Stomach = Intestines Gonads Liver

Larvae distribution on visceral organs in Rastrelliger sp
N=4

m Stomach = Intestines Gonads Liver

Figure 2. Distribution of Anisakis sp larvae on visceral organs in Epinephelus sp and

Rastrelliger sp
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Results of Calculation of the
Prevalence of Anisakis sp.

Based on the results of the study,
the prevalence of Anisakis sp. in
Epinephelus sp, which is 98% where
94 of the 95 Epinephelus sp tested
positive for Anisakis sp. Epinephelus
sp positive Anisakis sp was found in
fish with body length >19 cm. The
prevalence of Anisakis sp. in
Epinephelus sp, 98% is categorized
almost always (Almost always),
which means the infection is very
severe. Similar results were also
reported in Brondong Lamongan,
East Java, obtaining a prevalence
value of 100%, where a total sample
of 30 Epinephelus sp was positive for
Anisakis sp (Ajeng Nastiti et al.,
2021). Another study also reported
the prevalence of Anisakis sp. which
is quite high is also reported at 80%,
it is known that 8 out of 10
Epinephelus sp are positive for
Anisakis sp larvae (Abou-Rahma et
al., 2016).

The results of the calculation of
the prevalence of Anisakis sp in
Rastrelliger sp of 3.15% obtained
from 3 Rastrelliger sp were positive
for Anisakis sp. The larvae found
have a body length of 24-27 cm. The
prevalence of Anisakis sp. in
Rastrelliger sp, 3.15% is categorized
as occasional infection (occasionally)
(Ajeng Nastiti et al., 2021). This
result is similar to several studies
which mention the prevalence of
Anisakis sp. in Rastrelliger sp which
is lower than Epinephelus sp (Detha
et al., 2018; Faizal Ulkhag et al., n.d.)
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The prevalence of Anisakis sp in
Epinephelus sp in Kupang waters has
been previously studied (Ina Rohi
Detha et al., 2018). From the results
of previous studies, the prevalence of
Anisakis sp in Epinephelus sp is 22%
(Detha et al., 2018). Another study
obtained a higher prevalence of
76.67%, so it can be said that in the
last 3 years there has been a drastic
increase in Anisakis sp infection with
Epinephelus sp (Paremme et al.,
2018). The prevalence and degree of
infection of Rastrelliger sp when
compared with Epinephelus sp is
highly inversely proportional. The
prevalence and degree of infection of
Rastrelliger sp is lower than
Epinephelus sp, presumably because
Rastrelliger sp is a pelagic fish and
Epinephelus sp is a demersal fish
(Condini et al., 2014; Roca-Gerones
et al., 2020).

Epinephelus sp is known as a
demersal fish where this fish lives
closer to the substrate or food residue
deposits which are a factor in the
emergence of disease so that
immunity is reduced and is more
easily attacked by parasites, while
Rastrelliger sp is a pelagic fish that
lives not close to the substrate or
sedimentary debris. feed residue
which is one of the factors causing
parasite invasion (Faizal Ulkhag et
al., n.d.; Osman et al., 2021). Types
of food Epinephelus sp is fish, squid,
and shrimp measuring 10-25% body
size where the food is an intermediate
host of the larvae of Anisakis sp. so
this can be a factor in the high



Sanam et al

prevalence of Anisakis sp in
Epinephelus sp (Raharjo et al., 2017).

The low prevalence and degree
of infection of Rastrelliger sp is also
thought to be due to the type of food
of the two fish. It is known that
Epinephelus sp is a type of
carnivorous fish and Rastrelliger sp is
a type of omnivorous fish. The results
of observations on the eating habits of
Rastrelliger sp showed that the
largest composition of the stomach
contents of Rastrelliger sp was
Rhizosolenia which was 67.16%,
Paracalanus Acartia 24.72%, anchovy
15.5%, and fish scales 10.33%
(Salsabila et al., n.d.). Rhizosolenia is
a phytoplankton and not an
intermediate host of larvae of
Anisakis sp. The largest composition
of the stomach contents of
Rastrelliger sp is phytoplankton, so it
is suspected that the eating habits of
Rastrelliger sp. This is one of the
factors for the low prevalence of
Anisakis sp in Rastrelliger sp
(Shojaei, 2020).

Another factor suspected to be
the cause of the low prevalence of
Anisakis sp. in Rastrelliger sp is the

Jurnal Kajian Veteriner

age of the fish. The lifespan of
Rastrelliger sp is shorter than that of
Epinephelus sp. Studies show that the
age of one Epinephelus sp can reach
40 years with a maximum length of
120 cm (Condini et al., 2014;
Tadjuddah et al., 2013). However,
Rastrelliger sp takes 48 months or 2
years to reach its maximum length of
36.8 cm (Nasution et al., 2015).

The risk of the presence of
Anisakis sp type 1 in fishery products
can have an impact on public health
problems.  The incidence  of
anisakiasis can also have an economic
impact, especially on fish species that
are often consumed. Danger of
Anisakis based on the results
obtained, namely the potential for
exposure to Anisakis sp larvae and
allergens after ingestion of fish
containing larvae triggers the effect of
hypersensitivity. In addition, it should
be noted that the predilection organ of
Anisakis can be found in large
numbers in the muscles, the part of
which is consumed by the public.
Therefore, it is necessary to
implement standardized processing
safety measures.

CONCLUSION

The prevalence and intensity
of Anisakis sp. Epinephelus sp fish
are 98% and 7.80 which are included
in the Almost always and Medium
categories. The prevalence and
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intensity of  Anisakis sp. on
Rastrelliger sp fish by 3.15% and
1.33 which are included in the
Occasional and Low categories.
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