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Abstract
Objective: Nematodes of the Anisakidae family are parasites found in aquatic organisms. The lack of studies on anisakidosis and Anisakis in Colombia has meant 
this type of parasitosis is not widely known by health personnel and underreporting of the disease is highly likely. The objective of this study was to identify anisakid 
nematodes in the armed snook fish (Centropomus armatus) obtained by artisanal fishing and sold commercially in the coastal port city of Buenaventura. 
Material and methods: Morphological identification of these worms was performed using taxonomic keys and supplemented with microscopic study using the 
histochemical Hematoxylin-Eosin technique. 
Results: Nematodes of the genus Anisakis were found in 42% and the mean abundance was 2.8 in the C. armatus. 
Conclusions: The findings confirm the presence of Anisakis sp. in fish for human consumption in Buenaventura, the main fishing port in the Colombian Pacific 
region. This finding in itself warrants further investigation into the possibility of an emerging disease in Colombia. 
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Primer reporte de Anisakis sp. en el pez Róbalo (Centropomus armatus) capturado y comercializado en Buenaventura, 
Colombia

Resumen
Objetivos: Los nematodos de la familia Anisakidae son parásitos de organismos acuáticos. La falta de estudios en anisakidosis y anisakidos en Colombia ha resul-
tado en el desconocimiento de esta infección por parte del personal de salud y un posible subregistro de la enfermedad. El objetivo de este estudio fue identificar 
nematodos anisakidos en el pez róbalo (Centropomus armatus), obtenido por pesca artesanal y comercializado en la localidad de Buenaventura. 
Materiales y métodos: La identificación morfológica se realizó usando claves taxonómicas para estos gusanos complementada con estudio microscópico mediante 
técnica histoquímica de Hematoxilina-Eosina. 
Resultados: Se encontraron nemátodos del género Anisakis en 42% y una abundancia promedio de 2.8 en el hospedero C. armatus. 
Conclusiones: Los hallazgos confirman la presencia de Anisakis sp. en peces de consumo humano de Buenaventura, principal puerto pesquero en la región Pacífica 
colombiana, lo cual abre el camino en la investigación de una posible enfermedad emergente en este país.

Palabras claves: Anisakis, alergia, anisakidosis, róbalo, enfermedad emergente.

Introduction

Anisakidosis is a parasitic disease caused by nematode lar-
vae of the genus Anisakis, Pseudoterranova, Contracaecum 
and Hysterothylacium, which belong to the Anisakidae family 
(1–3). The adult form of these nematodes is found in the in-
testines of marine mammals where their eggs are excreted 

through the mammals’ feces into the sea. Once in the water, 
the larval stages L1 and L2 develop. These L2-stage larvae 
are then ingested by small crustaceans where the larvae ma-
ture into the L3 stage. The infected crustaceans are inges-
ted by fish, where these L3 larvae continue to grow. The life 
cycle is completed when the infected fish are ingested by 
marine mammals, in which the larvae reach their L4 form and 
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Figure 1. Presence of nematode larvae in the mesentery of the armed snook fish 

(C. armatus) 
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then adulthood. Human beings are simply accidental hosts 
through the consumption of either raw or undercooked fish 
or crustaceans infected with L3-stage larvae4.

Generally, a single larva can embed itself in the mucus of the 
esophagus, stomach, duodenum, jejunum, ileum or colon, 
causing gastric or intestinal anisakidosis, moderate and seve-
re allergic reactions, or gastro-allergic symptoms4,5.

Most cases of anisakidosis are concentrated in Spain and Ja-
pan and the number of reported cases globally is increasing, 
favored by the popularity of Japanese and Mediterranean 
cuisine where raw fish is consumed4. One of the first reports 
of gastric anisakidosis in South America was made in Peru 
in 1999, caused by Anisakis spp.6. In Chile, cases of the di-
sease caused by L4 forms of Pseudoterranova decipiens have 
been recorded7. It is possible that anisakidosis is underdiag-
nosed in the South Amercian regions because its symptoms 
are similar to pathologies such as appendicitis, gastric ulcers, 
intestinal obstruction, Crohn’s disease, submucosal tumors, 
and other intestinal parasites and food allergies5.

During the literature review, no cases of anisakidosis had 
been reported in Colombia. However, the global distribution 
of this disease, the annual whale migration to the Colombian 
Pacific and the increase in the consumption of exotic dishes 
such as sushi7,8 are factors that could favor the presence of 
the nematode and the development of anisakidosis.

In Latin America, there are reports of fish species parasitized 
with anisakids in Argentina, Chile, Peru, Brazil, Venezuela and 
Mexico9–12.

The present study was carried out on armed snook fish, cau-
ght by artisanal fishing methods in Buenaventura, the main 
fishing port of Colombia on the Pacific coast. The city has an 
extensive coastal area and abundant artisanal fishing, one of 
the main sources of employment and food for the popula-
tions of the Pacific coast13. Fish caught from this region con-
tribute 80% of the total fish consumed in the country, with an 
average annual catch of between 400 and 500 thousand tons, 
sold either fresh, frozen or cured14. 

The armed snook is a species of significant economic impor-
tance and is a preferred species for consumption by the local 
population15. It is distributed along the tropical and subtro-
pical coasts of the Pacific and the American Atlantic. They 
are demersal, semi-quadrilateral, euryhaline fish that feed on 
crustaceans and small fish16 – the very fauna involved in the 
life cycle of anisakids as carriers of L3 larvae, the infective 
stage of Anisakis9.

The objective of this study was to determine the presence of 
anisakid nematode larvae in the armed snook (Centropomus 
armatus) caught in Buenaventura.

Methods & Materials 

Fifteen armed snook fish (C. armatus) from Buenaventura, 
donated by the E.A.T. Fishery Advisors company of the Co-
lombian Fisheries Observer Program, were transferred to the 
histology laboratory of the Universidad del Valle (Cali, Co-
lombia), where they were sectioned and examined under ste-
reoscopic microscopy (Olympus SZM-45) (Figure 1).

The nematodes found were extracted and stored in 70% 
alcohol and were subsequently diaphanized in glycerin so-
lutions, according to the Moravec & Scholz protocol17. Ob-
servations and photography were carried out using a light 
microscope (Leica DM 750), using the Leica Application Suite 
program (LAS v 3.8).

In order to differentiate between the genera of the Anisaki-
dae family, identification by classical taxonomy was perfor-
med, as summarized in Table 118.

Once identified morphologically, the anisakids were counted 
and grouped by host. The parameters of infection, prevalen-
ce and average abundance were calculated, following the 
methodology of Bush et al.19. 

For histochemical processing, the parasites were cross-sec-
tioned and steeped in paraffin (Rodrígues protocol with mo-
dified impregnation times)20. Paraffin blocks were sectioned 
(Leica RM 2245 microtome) at a thickness of 5 mm. Slides 
were stained with Hematoxylin-Eosin and mounted using 
Consult Mount (Shandon) medium for characterization. 

Figure 1. Presence of nematode larvae in the mesentery of the armed snook 
fish (C. armatus).
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Results

Anisakis larvae were identified parasitizing primarily in the 
mesentery of the C. armatus. The larvae presented charac-
teristics of the genus Anisakis: a whitish color with cross-
sectional cuticular grooves (Figure 2); a mouth composed of 
three lips surrounding the cuticular tooth; a posterior extre-
mity with conical termination and an absence of mucron; a 
mid-section formed by an esophagus, ventricle and intestine 
arranged along the longitudinal axis of the larva, characteris-
tic of larvae of the Anisakis sp. (Figure 2).

The prevalence was 42% and the mean abundance was 2.8.
In the histological preparations made at the intestinal level, 
bilateral symmetry, intestinal lumen in the form of grooves 
(Figure 3a), hypodermis and a muscular layer were all obser-
ved. In all samples the cuticle was observed, a characteristic 
of the nematodes (Figure 3c and 3d).

Discussion

In this study we report type II larvae of the genus Anisakis in 
armed snook fish (C.armatus) caught in Buenaventura, based 
on the characteristics described by Shiraki in 197421.

In Colombia, there is only one report of the presence of ne-
matodes from the anisákidae family, genus Contracaecum, 
that of nematodes present in the common snook or sargeant 
snook fish (Centropomus undecimalis) from the Bay of Carta-
gena in the Caribbean Sea16. In the same bay, Contracaecum 
sp. was found in both catfish (Sciades herzbergii) and horse 

mackerel (Caranx hippos)16. In the parassi mullet fish (Mugil 
incilis)16, Contracaecum and Pseudoterranova22 were found. 
The distribution of these species is presented in Figure 4.

In continental waters, Contracaecum sp. has been recorded in 
the trahira fish (Hoplias malabaricus) caught in the Amazon 
River and in different river basins of northern Colombia23,24, 
in the rubio fish (Salminus affinis) caught in the Sinú and 
San Jorge rivers, in trahira (H.malabaricus) from the Cienaga 
Grande marshlands in Córdoba and in the Trans-Andean sho-
velnose catfish fish (Sorubim cuspicaudus) commercialized in 
the department of Sucre25.

Our research constitutes the first report of the genus Anisa-
kis in Colombia found in the armed snook fish (C.armatus), 
a parasite associated with the largest number of cases of 
anisakidosis in the world. It is already identified as a public 
health concern in Japan and Spain where it is associated with 
allergic reactions (type I hypersensitivity) and gastroalgesia. 
Parasitic identification was made using low-cost techniques 
such as diaphanization and histochemistry, both safe and 
readily accessible for clinical diagnostics laboratories20,26. 
Histochemistry provided a complementary means of para-
site identification through the analysis of internal structures 
such as nerve cords, intestines, and the muscular layer with 
its contractile and non-contractile section. Although this te-
chnique is not commonly used in parasitology, we can find 
studies such as those of Zuloaga, Zullo et al in which similar 
processes of identification were employed27,28.

Although the diagnosis of anisakidosis in humans is typically 
made by endoscopy, the accurate morphological identifica-
tion of the parasite requires the use of histochemical techni-
ques, either when processing biopsies from cysts in the in-
testine or granulomas that are formed with chronic infection. 
In addition, A. simplex can penetrate the intestinal wall and 
enter the abdominal cavity, lodging in any of the organs lo-
cated there, cases that also require a biopsy5,29,30.

The presence of such parasites in armed snook fish is concer-
ning because it is a species in great demand by commercial 
fisheries15 and, on Colombia’s Pacifiic coast, it is caught mainly 

Table 1. Morphological characteristic of Anisakids (modified from Shiraki, 
1974)

Characteristic Larva type I Larva type II

Ventricule Long Short

Ventricule-intestinal connection Oblique Horizontal

Tail end shape Rounded Long, conical

Mucron Yes No

Tooth Short Longer

Grooved cuticule Yes No

 

 

Figure 2. Larva (L3) type II of Anisakis sp. isolated from armed snook fish 

(C.armatus). 

a. Front end 40X, b. Back end 40X c. Medium portion – 20X, 

dc. cuticular tooth, pa. anal pore, e. esophagus, v. ventricule, i. intestine 

 

Figure 2. Larva (L3) type II of Anisakis sp. isolated from armed snook fish (C. armatus).
a. Front end 40X, b. Back end 40X, c. Medium portion – 20X, dc. cuticular tooth, pa. anal pore, e. esophagus, v. ventricule, i. intestine



First reporting of Anisakis sp. in the Armed Snook fish (Centropomus armatus) caught and commercialized in Buenaventura, Colombia

139

by artisanal fishing, where the total production of this means 
of fishing represents approximately 60% of the total current 
catch in the Colombian Pacific, mainly in Buenaventura29.

This research has yielded important results that can be used to 
guide public policy in the fisheries, food quality and health sec-
tors, with respect to a potential emerging disease in our country. 

Ethical considerations

This study was carried out in accordance with the permit 
granted by the National Environmental Licensing Authority 
of the Ministry of Environment & Sustainable Development, 
(resolution 1070 of August 28, 2015) to the Universidad del 
Valle and with the approval (Code 004-015) of the Institutio-
nal Review of Animal Ethics Committee at the Universidad 
del Valle.

Protection of human subjects. This research do not used  
human material.
 
Confidentiality of data. Not applicable

Right to privacy and informed consent. No applicable

Declaration of conflict of interest
The authors declare no conflict of interest.

Acknowledgements

Our thanks go to the department of Science, Technology 
and Innovation of Colombia (Colciencias) and to the agency 
of International Cooperation of Chile and the Alliance Grant 
of the Pacific for their sponsorship. We are grateful to the 
E.A.T. Fishery Advisors company of the Colombian Fisheries 
Observer Program and to biologists, Emiliano Zambrano 
and Carlos Segura, for donating the samples for the project. 
And thanks to the research group on Soft and Mineralized 
Tissues (TEBLAMI) and to the histology laboratory of the De-
partment of Morphology of the Faculty of Health at the Uni-
versidad del Valle where the histochemical processing was 
carried out, and to Dr. Hiroshi Yamasaki of the National Ins-
titute of Infectious Diseases in Tokyo, Japan for his expertise 
on parasitology.

Bibliography

1.  Sohn W-M, Na B-K, Kim TH, Park T-J. Anisakiasis: Report of 15 Gastric 
Cases Caused by Anisakis Type I Larvae and a Brief Review of Korean 
Anisakiasis Cases. Korean J Parasitol [Internet]. 2015 Aug [cited 2016 May 
23];53(4):465–70. Available from: http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=4566497&tool=pmcentrez&rendertype=abstract

2.  Valls A, Pascual CY, Martin Esteban M. Anisakis and anisakiosis. Allergol 
Immunopathol (Madr). 2003;31(6):348–55. 

3.  Jofre L, Neira P, Noemi I, Cerva J. Pseudoterranovosis y sushi. Parasitología. 
2008;25(3):200–6. 

4.  Chai JY, Murrell KD, Lymbery AJ. Fish-borne parasitic zoonoses: Status and 
issues. Int J Parasitol. 2005;35(11–12):1233–54. 

5.  Chopra N, Chen CK, Carlson I, Jackson CC, Mavrogiorgos N. An 11-Year-Old 
Boy with Sudden-Onset Abdominal Pain. Clin Infect Dis. 2016;63(6):844–5. 

6.  Salazar F, Barriga E. Rev. Gastroenterol. Perú. Vol. 19 • No 4 • 1999 
Anisakiasis: Presentación de un caso y revisión de la literatura. 1999;19. 

7.  Mercado P R, Torres H P, Gil L LC, Goldin G L. Anisakiasis en un paciente 
portadora de una pequeña hernia hiatal. Caso clínico. Rev Med Chil. 
2006;134(12):1562–4. 

8.  Cabrera R, Trillo-Altamirano MP. Anisakidosis: ¿Una zoonosis parasitaria 
marina desconocida o emergente en el Perú? Rev Gastroenterol del Perú 
[Internet]. 2004;24:335–42. Available from: http://www.scielo.org.pe/
scielo.php?script=sci_arttext&pid=S1022-51292004000400006

9.  Maniscalchi-Badaoui MT, Lemus-Espinoza D, Marcano Y, Nounou E, 

 

 

Figure 3. Sections of larvae (L3) of anisákis nematodes. a. y b. Cross-sections – 

HE 40X, c. HE 40X, d. Longitudinal section- HE 10X  

c. cuticule, h. hyperdermis, cm. muscular layer, cn. nerve cord 

 

 

Figure 3. Sections of larvae (L3) of anisákis nematodes. 
a. y b. Cross-sections – HE 40X, c. HE 40X, d. Longitudinal section- HE 10X, 
c. cuticule, h. hyperdermis, cm. muscular layer, cn. nerve cord 

 

 

Figure 4: Distribution of anisakid nematodes in the Colombian coasts.  

Anisakis sp. (◊). report made by the current study for the Pacific Ocean. 

Contracaecum sp. (□), Pseudoterranova sp. (∆) in the bay of Cartagena, 

Caribbean Sea. 

 

 

Figure 4. Distribution of anisakid nematodes in the Colombian coasts. 
Anisakis sp. (◊). report made by the current study for the Pacific Ocean.
Contracaecum sp. (□), Pseudoterranova sp. (∆) in the bay of Cartagena, 
Caribbean Sea.



J.A. Castellanos, et al

140 ASOCIACIÓN COLOMBIANA DE INFECTOLOGÍA

REVISTA INFECTIO

Zacarias M, Narvaez N. Larvas Anisakidae en peces del genero Mugil 
comercializados en mercados de la region costera nor-oriental e insular 
de Venezuela. Saber Rev Multidiscip del Cons Investig la Univ Oriente. 
2015;27(1):30–8. 

10.  Bracho-Espinoza H. Effects of High Prevalence Anisakis in Fish Caught 
in the White Coast Médano, Falcon State, Venezuela on the Consuming 
Population. Sci J Public Heal [Internet]. 2016;4(4):279–83. Available from: 
http://www.sciencepublishinggroup.com/journal/paperinfo?journalid=25
1&doi=10.11648/j.sjph.20160404.12

11.  Espinoza-Bracho H. Prevalence of parasitism by Anisakis in a sample of 
fish caught in coastline of the Golfete of Coro , Venezuela. Sci J Public 
Heal. 2014;2(6):513–5. 

12.  Castellanos JA, RicardoTangua A, Salazar L. Anisakidae nematodes isolated 
from the flathead grey mullet fish (Mugil cephalus) of Buenaventura, 
Colombia. Int J Parasitol Parasites Wildl [Internet]. 2017;6:265–70. Available 
from: http://linkinghub.elsevier.com/retrieve/pii/S2213224417300676

13.  González J, Rivera R, Manjarrés-Martínez L. Aspectos socio-económicos 
de la pesca artesanal marina y continental en Colombia. Bogotá; 2015. 

14.  Ruiz NL, Rodriguez CP, González DI, De Bedout JP. Viabilidad de la 
comercialización de productos de la pesca artesanal, del Bajo Baudó en el 
departamento de Antioquia. 2015;14–7. Available from: http://repository.
lasallista.edu.co/dspace/handle/10567/1134

15.  Restrepo-betancurt LF, Rodriguez-Espinosa H, Valencia D. Caracterización 
del consumo de pescado y mariscos en población universitaria de la 
ciudad de Medellín - Colombia. Rev Univ y Salud. 2016;18(2):257–65. 

16.  Olivero Verbel J, Baldiris Avila R. Parásitos en peces colombianos: Están 
enfermando nuestros ecosistemas? 2008;120. 

17.  Moravec F, Scholz T. Methods of investigating metazoan parasites. 
Training course of fish parasites. Inst Parasitol Czechoslov Acad Sci. 1992; 

18.  Fukuda T, Aji T, Tonga Y. Surface ultrastructure of larval Anisakidae 
(Nematoda: Ascaridoidea) and its identification by mensuration. Acta 
Med Okayama. 1988;42(105–116). 

19.  Bush AO, Lafferty KD, Lotz JM, Shostak AW. Parasitology Meets Ecology 
on Its Own Terms. J Parasitol [Internet]. 1997;83(4):575–83. Available from: 
http://www.jstor.org/stable/3284227

20.  Rodrigues MV. Presenca do parasita anisaquideo em pescada (Cynoscion 
spp.) como ponto critico de controle na cadeia productiva do pescado 
comercializado na Baixada Santista. Instituto Biologico Sao Paulo; 2010. 

21.  D’Amelio S, Mathiopoulos KD, Santos CP, Pugachev ON, Webb SC, 
Picanço M, et al. Genetic markers in ribosomal DNA for the identification 
of members of the genus Anisakis (Nematoda: ascaridoidea) defined 
by polymerase-chain-reaction-based restriction fragment length 
polymorphism. Int J Parasitol. 2000;30:223–6. 

22.  Ruiz L, Vallejo A. Parametros de infeccion por nematodos de la familia 
Anisakidae que parasitan la Lisa (Mugil incilis) en la bahia de Cartagena 
(Caribe Colombiano). Rev Intropica. 2013;8:53–60. 

23.  Pardo S, Mejía P K, Navarro V Y, Atencio G V. Prevalencia y abundancia de 
Contracaecum sp. en rubio (Salminus affinis) en el río Sinú y San Jorge: 
Descripción morfológica. Rev MVZ Córdoba. 2007;12(1):887–96. 

24.  Sandra Pardo C, Alan Zumaque M, Hernando Noble C, Héctor Suárez 
M. Contracaecum sp (Anisakidae) en el pez Hoplias malabaricus, 
capturado en la Ciénaga Grande de Lorica, Córdoba. Rev MVZ Cordoba. 
2008;13(2):1304–14. 

25.  Wadnipar Cano LM. Evaluación de la infección parasitaria por nemátodos 
anisákidos en peces de interés comercial en el municipio de San Marcos 
(Sucre). 2013. 

26.  Borges JN, Cunha LFG, Santos HLC, Monteiro-Neto C, Santos CP. 
Morphological and molecular diagnosis of anisakid nematode larvae from 
cutlassfish (trichiurus lepturus) off the coast of Rio de Janeiro, Brazil. PLoS 
One. 2012;7(7):1–14. 

27.  Zullo A, Hassan C, Scaccianoce G, Lorenzetti R, Campo SM a, Morini S. 
Gastric anisakiasis: Do not forget the clinical history! J Gastrointest Liver 
Dis. 2010;19(4):359. 

28.  Zuloaga J, Arias J, Balibrea JL. Anisakiasis digestiva. Aspectos de interés 
para el cirujano. Cir Española. 2004;75(1):9–13. 

29.  Borda CA, Cruz R. Pesca artesanal de bivalvos (Anadara tuberculosa y A. 
similis) y su relacion con eventos ambientales. Pacifico Colombiano. Rev 
Investig del Mar. 2004;25(3):197–208. 

30.  Couture C, Measures L, Gagnon J, Desbiens C. Human intestinal anisakiosis 
due to consumption of raw salmon. Am J Surg Pathol. 2003;27(8):1167–72. 


