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Background: Family of Anisakidae is one of the zoonotic helminth parasitics. The distribution of 
the family Anisakidae is extensive. It needs to be known because the diversity of parasites can 
provide information about the distribution area and impact of the parasites of the family 
Anisakidae in Indonesia. This review article summarises the distribution of parasites from the 
family Anisakidae that infects marine fish and the factors that influence Indonesia. Methods: This 
research is qualitative research through literature study as the main object. The data from the 
literature study results are presented in tables and figures then explained descriptively. Results: 
The distribution of Anisakidae in Indonesia is found in four genera, namely the genus Anisakis, 
Pseudoterranova, Terranova and Contracaecum, which are mostly found from the carnivorous 
marine fish of the family Balistidae, Carangidae, Epinephelidae, Lutjanidae, Priacanthidae, and 
Scombridae Conclusions: Four genera of endoparasitic worms from the Anisakidae family were 
reported to infect Indonesian marine fish, including Anisakis, Pseudoterranova, Terranova and 
Contracaecum. Temperature, salinity, hosts' presence, and anthropogenic factors are biotic and 
abiotic factors that can affect the distribution of Anisakidae. The information on this literature 
study results is hoped to develop research in fish parasitology in particular and increase public 
awareness of fish processing in general. 
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Background: Famili Anisakidae merupakan cacing parasit pada ikan yang bersifat zoonosis atau 
dapat menginfeksi manusia yang mengkonsumsinya. Distribusi dari famili Anisakidae sangat luas 
dan pemetaan terhadap area persebaran diperlukan untuk memberikan informasi mengenai genus 
yang menginfeksi pada ikan beserta area persebarannya. Review artikel ini dibuat untuk 
merangkum persebaran genus parasit dari famili Anisakidae yang menginfeksi ikan laut dan faktor 
pendukung terjadinya infeksi di wilayah Indonesia. Metode: Penelitian ini menggunakan metode 
kualitatif melalui studi literatur dengan memanfaatkan literatur-literatur sebagai objek utama dan 
data dari hasil studi literatur disajikan dalam bentuk tabel kemudian di jelaskan secara deskriptif. 
Hasil: Terdapat empat genus cacing famili Anisakidae yang menginfeksi ikan laut di Indonesia, 
yaitu genus Anisakis, Pseudoterranova, Terranova dan Contracaecum, yang rata-rata ditemukan 
pada  golongan ikan laut karnivora dari famili Balistidae, Carangidae, Epinephelidae, Lutjanidae, 
Priacanthidae dan Scombridae. Kesimpulan: Empat genus cacing endoparasit dari family 
Anisakidae dilaporkan menginfeksi ikan laut Indonesia, antara lain Anisakis, Pseudoterranova, 
Terranova and Contracaecum. Suhu, salinitas, keberadaan hospes dan faktor antropogenik 
merupakan faktor biotik dan abiotik yang dapat mempengaruhi persebaran Anisakidae. Melalui 
informasi pada hasil studi literatur ini, diharapkan dapat menjadi dasar pengembangan penelitian 
bidang parasitologi ikan khususnya dan peningkatan kewaspadaan masyarakat terhadap 
pengolahan ikan pada umumnya. 
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Introduction 

Family Anisakidae is one of the parasitic worms in fish 
that can be zoonotic or infect humans, the cause of the 
onset of anisakiasis disease (Liananda et al., 2017; Sohn et 
al., 2014). Anisakiasis has been reported in Japan since 
1993 as a result of consuming raw fish such as 
"sushi/sashimi" infected by Anisakis worms and 
Pseudoterranova (Ishikura et al., 1993; Yorimitsu et al., 
2013; Murata et al., 2018). Various genera of the family 
Anisakidae have been reported to infect fish, including 
Anisakis, Pseudotteranova, Terranova, Contracaecum and 
Phocascaris (Smith & Wootten, 1978; Zając et al., 2015; 
Aibinu et al., 2019). The parasite belongs to worm parasites 
that have the primary host of aquatic mammals such as 
whales, dolphins and seals, while fish can be intermediate 
or intermediate hosts (Measures, 2014). 

In addition to biotic factors, the distribution of a species 
can also be influenced by abiotic factors. Biotic factors can 
affect the issuance of a species through predation, 
parasitism, competition, and disease that limit the 
distribution of other species. At the same time, abiotic 
factors come from nonliving things such as temperature, 
climate, salinity, and others. These factors can affect the 
area of distribution of an organism in a place or region. The 
importance of knowing the issuance of an organism is to 
know its characteristics, morphology, type and abundance 
(Campbell, 2010). 

Indonesia produces the most significant fishery 
resource products through marine catches (Ministry of 
Marine Affairs and Fisheries, 2018). Indonesia's strategic 
position flanked by the Pacific Ocean, Indian Ocean and 
between Asia and Australia forms an 81,000 km coastline 
and is the longest coastline in the world. The vastness of 
the marine area creates Indonesia's advantage in producing 
fishery and marine resources. It gives rise to varying 
environmental conditions so that it can be possible to occur 
differences in the diversity of anisakidae family worms in 
the Indonesian aquatic environment. Diba (2009) revealed 
that one of the factors of infection of the family worm 
Anisakidae in fish could be due to the environmental 
conditions of the waters.  

This literature study aims to find out the parasitic 
worms of the anisakidae family that infects marine fish in 
Indonesia and knows the distribution area. It can be used 
as a reference in mapping worm parasites in fish. This is an 
effort to develop research in fish parasitology and increase 
public awareness of fish processing as food. 

Methods 

The method used in literary studies is the qualitative 
method. Literature on the spread of Anisakidae worms in 
marine fish in Indonesia is used as the main object. Data 
collection is collected by being searched, selected, 
presented and analyzed, and developed and processed into 

a simple framework. The data obtained will be examined 
and selected based on its truth before being presented in 
information (Mantra, 2008). Data from literature studies 
were presented in table form, explained descriptively, 
narratively, concisely, and systematically. 

This research uses data analysis in the form of 
descriptive analysis and content analysis. Descriptive 
analysis is done by displaying images and captions 
objectively, systematically, and analytically, while content 
analysis is done by processing information scientifically 
about the contents of a data message. Literature data 
obtained from electronic databases include textbooks, 
scientific articles in nationally accredited and unaccredited 
journals. Keywords used in the search for this literature 
study include the spread of Anisakidae in Indonesia, cases 
of Anisakidae in Indonesia, Anisakidae, Anisakis, 
Pseudoterranova, Contracaecum, Terranova, Anisakidae in 
humans. 

Results  

Anisakidae distribution in Indonesia 

Anisakidae is a family of nematode worms that are 
zoonotic and can infest a variety of aquatic biota during the 
development of their larvae, including marine mammals, 
pelicans, cephalopods, renic shrimp and sea fish. (Ángeles-
Hernández et al., 2020; Guan et al., 2021). The dominant 
predilection of Anisakidae is in the viscera body cavity of 
the host and is minorly in the muscles of fish (Piras et al., 
2014). The family Anisakidae is a worm with a wide 
distribution globally, including in Indonesia and can be 
found in the waters of tropical and subtropical countries 
(Mattiucci & Nascetti, 2006). 

Genus Anisakis 

Genus Anisakis is one of the many reported genera of 
the family Anisakidae in the world. Nine species of Anisakis 
have been reported to infect various species of fish, namely 
A. simplex, A. pegreffii, A. berlandi, A. typica, A. ziphidarum, 
A. nascettii, A. paggiae, A. physeteris, and A. brevispiculata. 
Other types of anisakis such as A. ziphidarum, A. Nascettii 
and A. brevispiculata are found in marine mammals such as 
whales (Mattiucci et al., 2014). Anisakis has a characteristic 
larva coloured beige, on the anterior, there is a dull tooth, 
ventriculus appears elongated and like black spots (which 
characterize Anisakis), and excretory channels in the 
posterior (Pradipta et al., 2015). In Indonesia there have 
been reported infections of Anisakis simplex, Anisakis typica 
and Anisakis physeteris spread in several of the water of 
Indonesian territory and infect some fish consumption at 
the auction and landing of fish (Table 1). According to 
Pekmezci et al. (2014), Anisakis typica is a species that has a 
wide distribution area of tropical and subtropical regions 
but is more dominant in the tropics. 

https://doi.org/10.22236/j.bes/536358


BIOEDUSCIENCE, Vol. 5, No. 3, pp. 188-195, 2021  Sari et al., 2021 

Doi: https://doi.org/10.22236/j.bes/536358  ISSN: 2614-1558 | 190 

Table 1. Anisakidae distribution in Indonesia 
Genus of 

Anisakidae Types of Parasites Types of Fish Location Reference 

Anisakis 

Anisakis simplex 
(Larva Stadia 3) 

Carangidae 
Ikan Layang Deles  
(Decapterus macrosoma) 

Lamongan, Jawa 
Timur Hutama et al., 2018 

Ikan Selar Bentong 
(Selar crumenophthalmus) Sibolga, Sumatra Utara Ghazali et al., 2020 

Priacanthidae 
Ikan Swanggi 
(Priacanthus macracanthus) 

Lamongan, Jawa 
Timur Liananda et al., 2017 

Scombridae 
Ikan Cakalang 
(Katsuwonus pelamis) 

Kupang, NTT Hibur et al,. 2016 

Ikan Kembung 
(Rastrelliger brachysoma) 

Lamongan, Jawa 
Timur Herman et al,. 2013 

Ikan Kembung 
(Rastrelliger kanagurta) Selat Makasar Anshary et al., 2014 

Ikan Salem 
(Scomber japonicus) 

Muara Angke, Jakarta 
Utara Pradipta et al., 2015 

Anisakis typica 
(Larva Stadia 3) 

Carangidae 
Ikan Layang 
(Decapterus russelli) 

Sulawesi Barat Hafid & Anshary, 
2016 

Ikan Selar Bentong 
(Selar crumenophthalmus) Bali Koinari et al., 2013 

Ikan Selar 
(Selaroides leptolepis) Perairan Selatan Jawa Palm et al., 2017 

Epinephelidae 
Ikan Kerapu Karang 
(Cephalopholis cyanostigma) 

Selat Makasar Anshary, 2014 

Scombridae 
Ikan Tongkol lisong 
(Auxis rochei) 

Sulawesi Barat Hafid & Anshary, 
2016 

Ikan Tongkol Krai 
(A. thazard) Selat Makasar Anshary et al., 2014 

Ikan Tongkol 
(Euthynnus affinis) Selat Makasar Anshary et al., 2014 

Ikan Cakalang 
(Katsuwonus pelamis) Selat Makasar Anshary et al., 2014 

Ikan Kembung 
(Rastrelliger brachysoma) Perairan Teluk banten Indaryanto et al., 

2014 
Ikan Kembung 
(Rastrelliger kanagurta) Selat Makasar Anshary et al., 2014 

Ikan Tuna Sirip Kuning 
(Thunnus albacores) Papua Koinari et al., 2013 

Anisakis  physeteris 
(Larva Stadia 3) 

Lutjanidae 
Ikan Kakap Merah 
(Lutjanus argentimaculatus) 

Lampung Puspitarini et al, 
2018 

Scombridae 
Ikan Tongkol 
(Euthynnus affinis) 

Cilacap, Jawa Tengah Utami et al., 2017 

Contracaecum Contracaecum sp. 
(Larva Stadia 3) 

Lutjanidae 
Ikan Kakap Merah (Lutjanus 
malabaricus) 

Perairan Jawa Timur Rahmi, 2020 

Pseudoterranova Pseudoterranova sp. 
(Larva Stadia 3) 

Epinephelidae 
Ikan Kerapu 
(Epinephelus coioides) 

Pacitan, Jawa Timur Alim, 2018 

Lutjanidae 
Ikan Kakap Merah (Lutjanus 
malabaricus) 

 
Perairan Jawa Timur 

 
Rahmi, 2020 

Terranova Terranova sp. 
(Larva Stadia 3) 

Epinephelidae 
Ikan Kerapu 
(Epinephelus sp.) 

Lamongan, Jawa 
Timur Handayani, 2019 

Ikan Kerapu 
(Epinephelus coioides) Pacitan, Jawa Timur Alim, 2018 
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In Indonesia, Anisakis typica has been widely reported 
in eastern areas of Indonesia, such as in the Makassar 
Strait, West Sulawesi, Bali, Papua and for western areas of 
Indonesia reported from the southern waters of Java and 
Banten Bay (Table 1). Anisakis simplex is widely reported 
to infect marine fish in areas with temperate climates, more 
commonly found in the Atlantic and Pacific Oceans and in 
waters west of the Mediterranean (Mattiucci & Nascetti, 
2006). In Indonesia, Anisakis simplex can be found in 
several regions such as java, North Sumatra, Makassar and 
Kupang. Anisakis physeteris infection has been reported in 
the sea fish Mugil curema in the waters of Tumaco, 
Colombia (Castellanos et al., 2020); Tuna (Scombridae) 
from a catch in Rio de Janeiro, Brazil (Knoff et al., 2017). In 
Indonesia, Anisakis physeteris infection was reported 
through Puspitarini et al. (2018) research in red snapper 
obtained from Lampung waters in Indonesia 

Genus Pseudoterranova 

Genus Pseudoterranova is a parasite that can infect fish 
from the family Anisakidae, which is also found in humans. 
The genus Pseudoterranova comes from the family 
Anisakidae, is a parasite that can infect fish and can also be 
found in humans (Brunet et al., 2017). Morphological 
features including brown or red, have larval teeth, 
intestinal caecum protruding next to the esophagus, 
posterior part of the body tapered off, body length more 
than 11 mm, width 25 μm has teeth with a length of 12 μm 
in anterior and anus and mucosa in the posterior (Aline et 
al., 2017).  

 
Figure 1. Larvae (L3) Pseudoterranova.  A: The anterior part. BT. boring 
tooth, P. papillae, TA. Transverse annulation. B: The posterior part. TA. 
Transverse annulation. AN. Anus. MU. Mucron C: Mucron (Quraishy et al., 
2019). 

In the world of pseudoterranova genera that have been 
reported to infect marine and human fish, namely from the 
species P. decipiens, P. cattani and P. azarasi (Hossen & 
Shamsi, 2019; Weitzel et al., 2015; Arizono et al., 2011). In 
Indonesia the presence of new Pseudoterranova is reported 
in demersal fish such as grouper fish (Epinephelus coioides) 
and red snapper (Lutjanus malabaricus) found in the 
waters of East Java (Alim, 2018; Rahmi, 2020).  

Genus Contracaecum 

Parasites of the genus Contracaecum macroscopically 
have a reddish-brown body, have a boring tooth, intestinal 
caecum protruding beside the oesophagus, posterior part of 
the worm's body tapered off, and mucron does not develop 
properly (Rodríguez et al., 2020). The genus Contracaecum 
belongs to the family Anisakidae, which infects marine and 
freshwater biota, including fish and land animals. 
Contracaecum species that have been reported in the world 
there are 142 species. Contracaecum osculatum is one of the 
genus Contracaecum that has been reported to infect cod 
(Buchmann & Mehrdana, 2016). The genus Contracaecum 
has a reasonably wide distribution and can infect seawater 
fish and freshwater fish. The spread of Contracaecum in 
Indonesia has only been reported in red snapper (Lutjanus 
malabaricus) in the waters of East Java (Rahmi, 2020). 

 

 
Figure 2. Larva Contracaecum, A: anterior. B: posterior (Abdullah 
et al., 2021) 

Genus Terranova 

Leiper and Atkinson first reported the genus Terranova 
in 1941 in the subclass Elasmobranchii. These parasites can 
be found in the visceral cavity and can form capsules in 
organs such as the liver, stomach and visceral cavity walls. 
The morphology of Terranova has a yellowish-white colour, 
has ventriculus and oesophagus (Gunarto, 2006). Unlike 
other genera, the genus Terranova in Indonesia has been 
reported new from the family fish Epinephelidae such as 
Grouper Fish (Epinephelus sp.) found in the waters of East 
Java (Handayani, 2019 and Alim, 2018). 

Anisakidae family worms in Indonesia are widely 
reported to come from areas with extensive fishing 
industry and infect economically important fish species. 
The species of fish that this parasite can infect are the 
average of predatory fish. Parasites from the family 
Anisakidae are worm parasites that can be zoonotic or can 
infect humans if eating fish infected with Anisakidae worms 
in raw or undercooked conditions (Liananda et al., 2017; 
Sohn et al., 2014). The genus Anisakis can cause 
Anisakiasis, while the genus Pseudoterranova can cause 
pseudoterranovosis in humans, with clinical symptoms. 
Such as allergies, nausea, vomiting, pain and diarrhoea 

A B 
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(Ivanovic et al., 2017; Pozio, 2013; Bucci et al., 2013; 
Hutama et al., 2018). 

 
                     A    B 

Figure 3. Terranova larvae. A. Terranova images using a Lucida camera. a. 
Anterior part. b. Posterior (Shamsi & Suthar, 2016). B. Photomicrograph 
anterior larva Terranova (Hoshani et al., 2020) 
 

Other Anisakidae families, including Contracaecum and 
Terranova, are also zoonotic worms that cause health 
problems for humans and cause a decrease in the selling 
value of infected fish. Excretion and secretion of allergic 
substances from Anisakidae worms and the ability of larvae 
to move into the muscular system and interfere with the 
immune system is one form of pathogenicity of Anisakidae 
worms to watch out for (Lima et al., 2019; Mehrdana & 
Buchmann, 2017).  

Distribution Factors "Parasite Family Anisakidae" 

In his research, Khun et al. (2016) stated that both biotic 
and abiotic factors could influence the distribution of a 
species. For biotic factors of the existence and migratory 
behaviour of aquatic mammals such as dolphins or whales 
that are the main host of the family Anisakidae (Baladin, 
2007), transmission and interrelationship between 
parasites and definitive host, intermediate or intermediate 
host and behaviour migration of each species (Baird et al., 
2014; Buchmann & Mehrdana, 2016). Water temperature 
as one of the abiotic factors, according to Mattiucci & 
Nascetti, (2006), can affect the distribution of Anisakis. The 
presence of changes in temperature and polluting 
substances can change the salinity of the waters, causing 
the condition of the seas not to support the life of fish. 
Aquatic conditions that do not help fish life can cause fish to 
become stressed and cause some fish species to be 
susceptible to parasitic infections (Tafonao, 2011). 

It is known that more than 30 species of aquatic 
mammals migrate through Indonesian waters, with the 
largest migration area being in eastern Indonesian waters. 
The waters of Lamarela and the Makassar Strait are 
considered one of the marine mammals' migration routes 
(Yusron, 2012). The presence of anisakidae infection in 
marine mammals in the Makassar strait indicates that the 
waters act as a habitat for Anisakis, which then infects 

several types of marine fish from the Makassar Strait 
(Anshary, 2014). Indonesian waters have a striking 
character difference in the western and eastern regions. 
The Java Sea, Sunda Strait, Natuna Sea, Malacca Strait and 
Makassar Strait are sea zones in west Indonesia with 
shallow topography with an average sea depth of fewer 
than 200 m. 

In comparison, eastern Indonesian waters such as the 
Flores Sea and Banda Sea are deep-sea zones whose sea 
depth can reach more than 2000 m (Kushadiwijayanto et 
al., 2019). The existence of differences in the character of 
these waters cannot be used as a specific determining 
factor in the distribution of Anisakidae. They were 
considering that species of marine fish infected with 
Anisakidae are very diverse and come from various 
habitats, and the discovery of various aquatic biota infected 
with adult and larval Anisakidae (Bilska et al., 2015; Kuhn 
et al., 2016; Ángeles-Hernández et al., 2020; Siagian and 
Maryanti, 2020). However, through research conducted by 
Guan et al. (2021), the temperature has a significant role in 
influencing the movement of larvae of Anisakis and 
Pseudoterranova. It is also supported by research 
conducted by Cipriani et al., 2016 and Łopieńska-Biernat et 
al., (2019). In addition to temperature, salinity, the 
presence of hoaxes, and anthropogenic factors are water 
parameters that can affect the successful development of 
larvae and the distribution of the Anisakidae family in the 
waters (Bilska et al., 2015; Siagian & Maryanti, 2020; 
Raharjo et al., 2018). 

The Java Sea is a fishing area in Indonesia with many 
productions (Meirinawati & Iskandar, 2019). Many fish 
have been infected with the parasitic worm Anisakidae 
from these waters. The waters of the Java Sea and parts of 
the sea in Indonesia are affected by the Munson system, 
which results in the transfer of water mass from the South 
China Sea with cold temperature and low salinity character. 
The Java Sea has a salinity character with a 31-34 ppt, and 
the lowest value of salinity occurs in May, while the highest 
value of salinity occurs in September. In the Eastern season 
(June-July), surface salinity tends to be higher than during 
the Western season (December-February), and the surface 
temperature of the Java Sea ranges from 25.74 - 35.00°C 
with an average value of 31.37° C (Susilo et al., 2015). 
Water temperature can also affect the speed of egg 
development of Anisakidae with a maximum temperature 
of 13o-20oC (Vega et al., 2017), while according to Khun et 
al. (2016), the salinity factor of water does not significantly 
affect the development of Anisakidae eggs. 

Conclusion 

Four genera of endoparasitic worms from the family 
Anisakidae reportedly infect Indonesian marine fish, 
including Anisakis, Pseudoterranova, Terranova and 
Contracaecum. Temperature, salinity, hoaxes, and 
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anthropogenic factors are biotic and abiotic factors that can 
affect the spread of Anisakidae. 
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