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Abstract

The family Capillaridae comprises of nematodes within the order Trichinellida that parasitize a wide range
of vertebrate hosts, targeting the gastrointestinal, respiratory, and urinary tracts. While these helminths are
frequently recorded in scientific literature, few studies report their presence in other anatomical sites such
as the tongue. With that in mind, this study provides a systematic review of articles from 1975 to January
2026 focusing on the description of the presence and pathological alterations caused by helminths from
the family Capillariidae whose habitat is the tongue of animals A comprehensive search was conducted
across multiple databases, including SciELO, PubMed, BVS, Periédico Capes, and ACS publications platforms,
using the descriptors “Tongue AND Capillariidae;” “Tongue AND Eucoleus,’ “Tongue AND Capillaria,
and "Histopathology AND Capillariidae”. Of the 83 studies initially identified, 18 met the inclusion and
exclusion criteria for analysis, and were used in the present study. The review identified 2 genera Eucoleus
and Capillaria, parasitizing the tongue. These parasites were found embedded in the stratified squamous
keratinized epithelium of the tongue, with adult helminths most frequently localized in the caudal third of
the tongue, with eggs being present. In most cases, no significant morphological abnormalities; however,
in the case of E. garfiai, was described that showed the presence of adjacent lymphocytic and eosinophilic
inflammatory infiltrate, and hyperkeratosis caused by the helminth. Given the limited number of detailed
reports, further research is needed to better characterize tissue inflammatory reactions and elucidate the
potential clinical and pathological implications of lingual capillariasis.
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Resumo

A familia Capillariidae compreende nematoides da ordem Trichinellida que parasitam uma ampla gama
de hospedeiros vertebrados, afetando os tratos gastrointestinal, respiratério e urinario. Embora esses
helmintos sejam frequentemente registrados na literatura cientifica, poucos estudos relatam sua presenca
em outros sitios anatdémicos, como a lingua. Com isso em mente, este estudo apresenta uma revisao
sistemadtica de artigos publicados entre 1975 e janeiro de 2026, com foco na descri¢ao da presenca e das
alteracoes patologicas causadas por helmintos da familia Capillariidae, cujo habitat é a lingua de animais.
Os descritores utilizados foram: “Lingua e Eucoleus”, “Lingua e Capillaria” e "Histopatologia e Capillariidae”.
Dos 83 estudos inicialmente identificados, 18 atenderam aos critérios de inclusao e exclusdo para analise e
foram utilizados no presente estudo. A revisdo identificou dois géneros, Eucoleus e Capillaria, que parasitam
alingua. Esses parasitos foram encontrados incrustados no epitélio escamoso estratificado queratinizado da
lingua, com os helmintos adultos localizados mais frequentemente no terco caudal da lingua, onde também
estavam presentes os ovos. Na maioria dos casos, ndo foram observadas anormalidades morfologicas
significativas, entretanto, no caso de E. garfiai, foi descrita a presenca de infiltrado inflamatério linfocitico
e eosinofilico adjacente, além de hiperceratose causada pelo helminto. Devido ao ntimero limitado de
relatos detalhados, sdo necessarias mais pesquisas para melhor caracterizar as reacoes inflamatorias
teciduais e elucidar as potenciais implicacoes clinicas e patologicas da capilariose lingual.

Palavras-chave: parasitos; helmintos; Capillaria sp.; Eucoleus sp.; histopatologia.
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Introduction

Capillariidae (Railliet, 1915) is a family of helminths in the phylum Nematoda, order Trichinellida,
which has more than 20 genera and 400 species with a worldwide distribution. This family is
characterized by filiform, delicate, and elongated nematodes that can parasitize various host
systems, including the respiratory, gastrointestinal, and urinary tracts. Parasitism by the genera
Capillaria and Eucoleus is frequent in the gastrointestinal system, especially in the esophagus,
where the largest number of these helminths occur (Calvani et al,, 2021; Tamaru et al.,, 2025).

These genera of helminths are found across a wide range of vertebrate hosts, including fish,
reptiles, amphibians, birds, and mammals. Because their life cycles are generally monoxenic,
infection typically begins when a host ingests capillariid eggs, either through predation or by
scavenging the remains of another animal. Throughout the parasite's life cycle, the tongue can
be a site of infection; the nematode may be acquired through the act of feeding or via social
behaviors such licking the genitals or anus of other animals (Nunes, 2019; Pinheiro et al,, 2018).

Despite the diversity of capillariids that parasitize various hosts, there is a limited number
of studies that address the presence of this family on animal tongues. With a that in mind, the
present work aimed to perform out a systematic literature review on articles focusing describing
the presence and morphological traces of the parasite-host relationship of helminths of the
Capillariidae family on the tongue of animals.

Materials and methods

Type of study

This is a qualitative and quantitative systematic review that focuses on the description of
helminths of the family Capillariidae found in the component tissues of animal tongues from
1980 to July 2025. For the study design, the recommendations of the PRISMA 2020 guidelines
were adopted and adapted, as described by Page et al. (2021) and Ferreira et al. (2025), to ensure
greater transparency in the methodology employed and the results obtained.

Descriptors and databases

The active search was conducted using articles in all languages on the Scientific Electronic
Library Online (SciELO), National Library of Medicine (PubMed), and Virtual Health Library (BVS)
platforms, CAPES Journals, and American Chemical Society (ACS publications), adopting the
combination of English descriptors registered in BVS: Tongue, Capillariidae, Eucoleus, Capillaria,
and Histopathology. The English terms were combined using the "AND" operator, which limits the
searchresults to documents containing all the specified descriptors, thus optimizing the search.

Inclusion and exclusion criteria

Studies published between 1975 and January 2026 were included that reported Capillaria
identified from eggs in collected feces or adult nematodes recovered from necropsies of animals
submitted tolaboratory examinations. Articles that fell outside the study theme, duplicates, and
studies that failed to identify the nematode family or group were excluded, along with review
articles, notes that did not include the scope of the research, comments, or incomplete results.

Search strategy

Data were collected between February and March 2026. The initial evaluation of the bibliographic
material was conducted by reviewing titles and abstracts and selecting those aligned with
study objectives. Subsequently, a complete reading and classification of the selected articles
was performed based on the inclusion and exclusion criteria mentioned above. The data were
recorded in Microsoft Excel 16 spreadsheets and used to construct figures, graphs, and tables of
interest. Additionally, two external reviewers reanalyzed all the data.

Summary of results

Theresults of the database search were organized into a flowchart. After review by independent
researchers, the articles considered suitable for inclusion in the research were categorized by
the diagnostic methods used to detect infection in hosts, including eggs and adult worms.
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The following details were documented: year of publication, authors, host country, host, and
reported parasites. In addition, figures were created toillustrate the distribution of recorded cases
at the global and national levels, offering a better understanding of the interest in the topic. The
final text was compiled by critically comparing the main results of each study and incorporating
all relevant articles for discussion and analysis. The information was organized according to the
helminth genus, host, and country of origin. The research steps and workflow were organized in
away that allows for an understanding of how the research was conducted, as shownin Figure 1.

Results

The active search, conducted over almost 50 years, resulted in 83 articles in the five databases
within the stipulated period. Of these, 32 were found in PubMed, 30in BVS, 0in ACS publications,
22 in CAPES Journals, and 1in SciELO. After applying the inclusion and exclusion criteria, 45
studies were approved for the study. Excluding duplicates, 18 studies comprised the present
study, as shown in Figure 2.

The 18 studies analyzed revealed cases distributed worldwide in countries such as Papua
New Guinea, Senegal, Ttirkiye, United States of America (USA), Brazil, Canada, Italy, Japan, and
Australia, as shown in Figure 3.

Of all the studies analyzed, only 1 case was reported in Brazil, specifically in the city of
Paragominas, in the state of Para, as shown in Figure 4.

After screening, the studies were organized according to the year of publication and the hosts
parasitized by the Capillaridae family, as shown in Figure 5.

The articles were identified by various diagnostic techniques, such as necropsy, conventional
microscopy, scanning electron microscopy (SEM), histology, or molecular techniques, as shown in
Table 1, which presents the following information: year of publication (ascending order), authors,
hosts parasitized, country of origin, parasites, technique, and parasitic form found.

Theme
Delimitation
Definition of
Descriptors
Collection of

Primary Data

Application of Inclusion
and Exclusion Criteria

Collection of
Specific Data

Data
Review

Preparation of
the Final Text

Figure 1. Flowchart of the main stages and structuring and analysis of the research.
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Figure 2. Flowchart for obtaining articles from the databases PubMed, BVS, ACS publication, CAPES Periédicos
and SciELO.

n° of studies [ M

Figure 3. Map showing the number of studies on the topic worldwide, with the main records concentrated in
North America between the years 1975 and January 2026.

Over the years, histological techniques have been frequently used to diagnose parasite species.
However, when these areisolated, there are cases where only genus-level characterization of the
helminth's taxonomy is possible. With the advent of molecular tests, species-level identification
has become more effective, although histology is still used as a complement and for the analysis
of tissue lesions caused by the parasite-host relationship.
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Figure 4. Map showing the number of studies on the topic in Brazil between the years 1975 and January 2026.
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Figure 5. Graph showing the number of studies for each host of Capillariidae found on the tongue.

Discussion

Prevalence

The adaptability of Capillariidae is evidenced in aquatic environments, as seen in the work of
Van Banning (1980), who reported the occurrence of black spots in Gynoglossus browniin Senegal,
which was associated with eggs of Capillaria spinosa. This parasite was previously described in
Carcharhinus milberti, which suggest a link between various fish in the life cycle of the capillariid.

Inmammals, a high prevalence of Capillariidae in Procyon lotor is remarkably high in the United
States. In Illinois, Snyder (1988) demonstrated a prevalence of 90% of Capillaria procyonis eggs
in tissues, indicating that this is a primary site for infection and that capillariosis is endemic and
extremely common in this population. Subsequently, Snyder (1989), provided more details on
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the exactlocation of the parasite in thisregion of the host. In the eastern US, Hamir & Rupprechtt
(1998) point out this although there is an overall prevalence of 45%, that is still a high infection
rate. They locate the parasite in the oral mucosa, esophagus, and urinary bladder. However, these
infections are generally considered to have low pathogenicity and are characterized by tunnels
in the epithelium.

The study by Hamir & Snyder (1999) also investigated capillariosis in Procyon lotor in Oregon,
contributing to the knowledge of the parasite’s distribution. Likewise, Tamaru et al. (2025)
documented the detection of endoparasites, including Capillariidae, in non-native P lofor in
Central Italy, extending the relevance of the infection the European fauna.

In Sus scrofa, the most relevant species is Eucoleus garfiai, according to Pacifico et al. (2022).
They recorded for the first time in Italy a high prevalence in these animals, with the parasite
detected in the gastric and lingual mucosa. Furthermore, a subsequent epidemiological study
by Power et al. (2023) observed that the prevalence of E. garfiai was significantly higher at high
elevations, reaching 66.67%, a finding that suggests a direct link with the greater presence of
intermediate hosts (earthworms) in better quality soils in these areas.

However, the distribution of E. garfiai is not limited to Europe. Masuda et al. (2019) confirmed
its presence in the lingual mucosa of wild S. scrofa in Japan, marking the first record outside the
European continent and highlighting the cosmopolitan distribution of the infection in swine.
However, it wasin 2026 that Gtirel & Umur (2026) reported a prevalence of 83%, the highest to date
for this species in swine in Turkey and worldwide, confirmed by molecular and morphological data.

Table 1. Number of published works on the presence of Capillaridae in the tongue of animals between 1975 and
July 2025 found in the PubMed, BVS, ACS publications, CAPES Periédicos and SciELO databases.

No Authors Host Country Parasite Technique Form found
1 Copland (1975) Sus scrofa Papua New Guinea Capillaria papuensis Histology Adults and Eggs
2 Van Banning (1980) Cynoglossus Senegal Capillaria spinosa Necropsy Eggs and Larva
browni
3 Snyder (1988) Procyon lotor USA Capillaria procyonis Necropsy Eggs
4 Snyder (1989) Procyon lotor USA Capillaria procyonis Histology Adults and Eggs
5 Hamir & Rupprechtt, (1998)  Procyon lotor USA Capillaria sp. Histology Adults
6 Hamir & Snyder (1999) Procyon lotor USA Capillaria sp. Histology Adults and Eggs
7 Rothenburguer et al. (2014)  Rattus norvegicus Canada Eucoleus sp. Histology Eggs
8 Yildiz et al. (2015) Buteo buteo Turkiye Eucoleus dispar Histology Adults and Eggs
9  Royal & Jochems (2018)  Bubo virginianus USA Capillariidae Swab Eggs
impression
smears
10 Pinheiro et al. (2018) Cerdocyon thous Brazil Capillaria sp. SEM, Adults and Eggs
Microscopy and
Histology
1 Masuda et al. (2019) Sus scrofa Japan Capillaria sp. Histology and  Adults and Eggs
Molecular
12 Rothenburguer et al. (2019)  Rattus norvegicus Canada Eucoleus sp. Necropsy Adults and Eggs
13 Pacifico et al. 2022) Sus scrofa Ttaly Eucoleus garfiai Molecular and Adults
Histology
14 Power et al. (2023) Sus scrofa Italy Eucoleus garfiai Molecular and Adults
Histology
15  Lombardoetal. (2023) Procyon lotor Italy Capillaria procyonis Histology Adults and Eggs
16 Tamaruetal. (2025) Sus scrofa Japan Eucoleus garfiai ~ Molecular, SEM, Adults
Microscopy
17 Breidahl et al. (2025) Isoodon obesulus Australia Eucoleus longiductus ~ Necropsy and Adults
Histology
18 Gurel & Umur (2026) Sus scrofa Tirkiye Eucoleus garfiai Microscopy Adults
Molecular and
Histology
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The location in the tongue was also already noted in domestic pigs in Papua New Guinea, by a
new species, Capillaria papuensis, also in the epithelium of the tongue, with minimal pathology,
as seen in the study by Copland, (1975). Furthermore, the pattern of infection on the tongue is a
recurring characteristic of capillariosis in carnivores and omnivores. Although the sample was
limited, the detection of Capillariidae on the tongue of the Cerdocyon thousin Para, Brazil, establishes
an important neotropical data point (2018). In birds of prey, Royal & Jochems (2018) investigated
alesion on the tongue of a Great Horned Owl that strongly suggesting etiology by Capillariidae.

Inbirds of prey in Ttrkiye, Yildiz et al. (2015) report the first case of Eucoleus disparin Buteo buteo,
with the nematode and its eggs being observed in the epithelium of the tongue. Previously, in urban
rodentsin Canada, Rothenburger et al. (2014) found a high prevalence of 73.8% in Rattus norvegicus
presenting infection or lesions associated with Eucoleus sp. in the non-glandular stomach, with a
prevalence of infection of 43.1% in the upper gastrointestinal tract. The study by Rothenburger et al.
(2019) deepened the knowledge about the pathology in these urban rats in Vancouver. Finally, a
new host was added to the spectrum of studies, investigating the causes of morbidity and mortality
in an endangered marsupial, [soodon obesulus, possibly finding infections by Capillariidae (2025).

Hosts

The prevalence of the Capillariidae family is remarkably high in free-living hosts worldwide,
with its epidemiology strongly influenced by feeding habits and the parasite’s complex life
cycle, which, although unknown in many hosts, frequently involves intermediate hosts such
as oligochaetes. In terrestrial mammals, the high prevalence is apparently directly linked to
omnivory and foraging on the ground. In the United States, Snyder (1988) reported that Procyon
lotor exhibits endemic rates, with Capillaria procyonis eggs detected on 90% of tongues, while
other species occupy niches such as the urinary bladder, according to Hamir & Snyder (1999).
Studies by Hamir & Rupprechtt (1998) and Hamir & Snyder (1999) on P, lotor in the USA provide
concrete evidence of the parasite’s predilection for different anatomical sites within this host.

Similarly, infection by Eucoleus garfiai in Sus scrofa in Italy and Japan reflects the ingestion
of earthworms during foraging. The prevalence demonstrates how soil quality and the density
of intermediate hosts drive the Italian cycle, as discussed by Power et al. (2023). This tropism
for the upper alimentary tract is also seen in canids in Brazil and in birds of prey in Ttirkiye, as
described in the studies by Pinheiro et al. (2018) and Yildiz et al. (2015), respectively, reinforcing
the oral transmission mechanism.

The adaptability of Capillariidae extends to the aquatic environment. The detection of
eggs of Capillaria spinosa, a parasite originally described in Cynoglossus browni, illustrates the
adaptability and complex life cycles that involve the marine food (1980). Whether in terrestrial
or aquatic hosts, the prevalence of capillariosis reflects the ecological success of the parasite
in exploiting the feeding pathways of hosts from different classes, resulting in chronic and
widely distributed infections.

Types of technical analyses

Historically, the most widely used method for identifying capillariosis is the morphological
analysis of the eggs. These eggs are characteristically barrel-shaped or oval, with bipolar plugs
(2018). Identification in mammals is based on the detection of these eggs in different fluids or
tissues. For example, the high prevalence of Capillaria procyonis in raccoons was established
by Snyder (1988) through the routine finding of characteristic eggs in the sediment of acidic
digests of the tongue, a method that allowed quantifying the infection in an unusual site. The
search for new information on the location of the parasite (1989) was also based on exfoliation
and visualization techniques.

Histopathology has become the technique of excellence for confirming infections in tissues
with embedded parasites, such as the tongue and stomach. Pinheiro et al. (2018), when studying
Cerdocyon thous in Brazil, based their diagnosis on the analysis of histological sections of the
tongue, which showed adult nematodes embedded in the epithelium and, crucially, the presence
of eggs inside the females, confirming the family Capillariidae and the genus Capillaria (also
using scanning electron microscopy for superficial details). Similarly, the description of Capillaria
papuensisin pigs by Copland (1975) and the studies of Euicoleus dispar in birds by Yildiz et al. (2015)
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also made extensive use of histology to confirm the intramucosal location of adult worms and
eggs. In wild boars, histopathology was essential for confirming the location of Eucoleus garfiai
in the gastric and lingual mucosa (2022). The finding in rats by Rothenburger et al. (2014, 2019)
also relied heavily on histopathology to describe associated lesions.

More recently, molecular biology techniques (PCR and sequencing) have complemented
morphological diagnosis. In the most recent studies on Eucoleus garfiai in Sus scrofa in Japan,
Italy, and Turkey, Masuda et al. (2019), Power et al. (2023), and Gtirel & Umur (2026) combined
histopathological analysis and molecular analysis (PCR), which allowed them not only toidentify
the parasite (2019) and to study of prevalence, but confirmed the species identity by phylogeny, a
level of precision that transcends the limitation of simple egg morphology. Integrated taxonomic
approaches, as described by Lombardo et al. (2023), represent the state of the art in the accurate
identification of these nematodes.

Conclusion

The analysis of the prevalence, ecology, and diagnosis of the Capillariidae family reveals a
group of nematodes with remarkable ecological success, characterized by their wide global
distribution and extreme adaptability to a variety of hosts (mammals, birds, and fish) and niches.
The high prevalence in omnivorous and foraging hosts is intrinsically linked to the ingestion of
intermediate hosts, and demonstrates a strong connection between the parasite’s ecology and
the host's feeding habits. Genera such as Capillaria and Eucoleus demonstrate a marked tropism
for the upper alimentary tract and, in less common cases, for the urinary tract, illustrating the
diversity of niches within the family.

Diagnosis has evolved from the classic morphology of bipolar eggs and histopathology,
which are still used for parasite-host characterization, to integration with molecular biology. This
integrated approach is fundamental for enabling a definitive confirmation of the species and a
precise understanding of the epidemiology and zoonotic potential of these widely distributed
parasites. In summary, capillariosis, although often underestimated, represents an important
marker of wildlife health and ecological interactions, meaning that further studies on the subject
will be necessary.

Acknowledgements

The authors would like to thank the Laboratory of Animal Histology and Embryology of the
Institute of Animal Health and Production of the Federal Rural University of the Amazon - UFRA,
Belém campus, Para state, Brazil, for the following work. This is a supplementary study for Lucas
Araujo Ferreira's doctoral thesis, developed for the Graduate Program in Animal Health and
Production in the Amazon - PPGSPAA, in Health and Environment, at the Institute of Animal
Health and Production of the Federal University Rural Amazon - UFRA, with a scholarship from
the Coordination for the Improvement of Higher Education Personnel - CAPES by the Brazilian
Ministry of Education. And to the National Council for Scientific and Technological Development
(CNPq) to Elane Guerreiro Giese (PQ304593/2023-0) and Elaine Lopes de Carvalho, CNPq
Scholarship Holder - Brazil (PQ171044/2023-1).

Ethics statement

Not applicable. This study is a systematic review based exclusively on previously published
data and does not involve human participants or animals.

Financial support

EGG and ELC - Scholarship Holder from CNPq (Conselho Nacional de Desenvolvimento
Cientifico e Tecnologico). LAF - Received scholarship CAPES (Coordenacao de Aperfeicoamento
de Pessoal de Nivel Superior).

Conflict of interests
The authors declare no competing interests.

Freitas et al. 2026. Brazilian Journal of Veterinary Medicine, 48, €003826. DOI: https://doi.org/10.29374/2527-2179.bjvm003826 8/10




Record of occurrence and histopathological changes induced by nematodes of the family Capillaridae in the tongue of fish, reptiles, birds, and mammals

Authors' contributions

LESF and LAF - Development of methodology; preparation and writing the initial draft.
ELC - Review and Editing manuscript. LAF and EGG - Writing, Review and Editing manuscript.
FBS - Acquisition of the financial support for the project leading to this publication

Data availability statement

The data that support the findings of this study are available from the corresponding author
upon reasonable request.

References

Breidahl, A. J, Jansen, E., McKee, E., Maclagan, S., Charles, J., Samuel, J., Beveridge, 1., Whiteley, P, Traub, R., &
Hufschmid, J. (2025). Causes of mortality and morbidity in the endangered southern brown bandicoot
(Isoodon obesulus obesulus). Australian Veterinary Journal, 103(3), 138-148. https://doi.org/10.1111/av|.13417.
PMid:39865526.

Calvani, N. E. D., Wright, M., White, J.,, Stepkovitch, B., Francis, E., Rivory, P, Wong, B., Wilson, T., Walker,
M., Martin, P, Dickman, C., & Slapeta, J. (2021). What the fox? Cryptic Eucoleus [Capillaria) sp. in the
respiratory tract of a cat from Australia. Current Research in Parasitology & Vector-borne Diseases, 1,100028.
https://doi.org/10.1016/j.crpvbd.2021.100028. PMid:35284865.

Copland, J. W. (1975). Capillaria infections of pigs: Description of C. papuensis sp. n. and the pathology of
natural infections. Journal of Helminthology, 49(3), 187-190. https://doi.org/10.1017/S0022149X00023622.
PMid:1184946.

Ferreira, L. A., Santana, R. L. S, Carvalho, E. L., & Giese, E. G. (2025). Systematic review of the helminth
community in opossums of the genus Didelphis (Family: Didelphidae). Archives of Veterinary Science, 30(3).
https://doi.org/10.5380/avs.v30i3.98575.

Gurel, T, & Umur, S. (2026). High prevalence and first molecular detection of Eucoleus garfiai in wild boars
(Sus scrofa) from the central black sea region of Ttirkiye. Veterinary Research Communications, 50(2), 109.
https://doi.org/10.1007/s11259-025-11057-4. PMid:41543616.

Hamir, A. N., & Rupprechtt, C. E. A. (1998). Retrospective histopathological survey of capillariasis in raccoons
from the eastern United States. The Journal of Parasitology, 84(1), 180-182. https://doi.org/10.2307/3284556.
PMid:9488363.

Hamir, A. N., & Snyder, D. E. A. (1999). Retrospective histopathological survey of capillariasis in raccoons
(Procyon lotor) from Oregon. The Journal of Parasitology, 85(6),1172-1174. https://doi.org/10.2307/3285684.
PMid:10647053.

Lombardo, A., Diano, M., Brocherel, G., Palmerini, L., Giovannini, S., Mezher, Z., Turescia, M., Cerci, T., Caprioli,
A. Eleni, C, Raso, C., Mariacher, A. M., Del Lesto, I, Cappai, N., Mattioli, L., De Liberato, C., & Fichi, G. (2023).
Detection of endoparasites in non-native raccoons from central Italy. Veterinary Sciences, 10(2), 171.
https://doi.org/10.3390/vetscil0020171. PMid:36851475.

Masuda, A., Kameyama, K., Goto, M., Narasaki, K., Kondo, H., Shibuya, H., & Matsumoto, J. (2019). Eucoleus garfiai
(Gallego et Mas-Coma, 1975) (Nematoda: Capillariidae) infection in wild boars (Sus scrofa leucomystax) from
the AmakusaIslands, Japan. Parasitology International, 73,101972. https://doi.org/10.1016/j.parint.2019.101972.
PMid:31400466.

Nunes, V. H. B. (2019) Taxonomia integrativa, Filogenia e Paleodistribui¢do de capilarideos. Faculdade de Ciéncias
Médicas, Universidade do Estado do Rio de Janeiro, Rio de Janeiro.

Pacifico, L., Sgadari, M. F, D'Alessio, N., Buono, F.,, Restucci, B, Sgroi, G., Ottaviano, M., Antoniciello, M., Fioretti,
A., Tamponi, C., Varcasia, A., & Veneziano, V. (2022). First description of Eucoleus garfiai (Gallego and Mas-
Coma, 1975) in wild boar (Sus scrofa) in Italy. Parasitology Research, 121(6),1683-1689. https://doi.org/10.1007/
s00436-022-07505-8. PMid:35362744.

Page, M. ], McKenzie, J. E., Bossuyt, P. M., Boutron, I, Hoffmann, T. C.,, Mulrow, C. D., Shamseer, L., Tetzlaff, J. M.,
AKl, E. A, Brennan, S. E,, Chou, R, Glanville, J., Grimshaw, J. M., Hrébjartsson, A., Lalu, M. M, Li, T, Loder, E.
W., Mayo-Wilson, E., McDonald, S., McGuinness, L. A., Stewart, L. A., Thomas, J.,, Tricco, A. C., Welch, V. A,
Whiting, P, & Moher, D.(2021). The PRISMA 2020 statement: An updated guideline for reporting systematic
reviews. BMJ (Clinical Research Ed.), 372, 1n71. https://doi.org/10.1136/bmj.n71. PMid:33782057.

Pinheiro, R. H. S., Chaves, I. B. P, Rodrigues, R. A. R., Branco, E,, Lima, A. R., & Giese, E. G. (2018). Nematode
capilaridae in the tongue of Cerdocyon thous of free life in Brazil. Revista Brasileira de Parasitologia Veterindria =
Brazilian Journal of Veterinary Parasitology : Orgdo Oficial do Colégio Brasileiro de Parasitologia Veterindria,
27(4),531-544. https://doi.org/10.1590/s1984-296120180078. PMid:30427529.

Power, K., Martano, M., Piscopo, N., Viola, P, Altamura, G., Veneziano, V., Carvajal Uruefa, A., & Esposito, L. (2023).
Prevalence of Eucoleus garfiai in wild boars hunted at different altitudes in the Campania and Latium regions
(Italy). Animals (Basel), 13(4), 706. https://doi.org/10.3390/ani13040706. PMid:36830493.

Freitas et al. 2026. Brazilian Journal of Veterinary Medicine, 48, €003826. DOI: https://doi.org/10.29374/2527-2179.bjvm003826 9/10



https://doi.org/10.1111/avj.13417
https://pubmed.ncbi.nlm.nih.gov/39865526
https://pubmed.ncbi.nlm.nih.gov/39865526
https://doi.org/10.1016/j.crpvbd.2021.100028
https://pubmed.ncbi.nlm.nih.gov/35284865
https://doi.org/10.1017/S0022149X00023622
https://pubmed.ncbi.nlm.nih.gov/1184946
https://pubmed.ncbi.nlm.nih.gov/1184946
https://doi.org/10.5380/avs.v30i3.98575
https://doi.org/10.1007/s11259-025-11057-4
https://pubmed.ncbi.nlm.nih.gov/41543616
https://doi.org/10.2307/3284556
https://pubmed.ncbi.nlm.nih.gov/9488363
https://pubmed.ncbi.nlm.nih.gov/9488363
https://doi.org/10.2307/3285684
https://pubmed.ncbi.nlm.nih.gov/10647053
https://pubmed.ncbi.nlm.nih.gov/10647053
https://doi.org/10.3390/vetsci10020171
https://pubmed.ncbi.nlm.nih.gov/36851475
https://doi.org/10.1016/j.parint.2019.101972
https://pubmed.ncbi.nlm.nih.gov/31400466
https://pubmed.ncbi.nlm.nih.gov/31400466
https://doi.org/10.1007/s00436-022-07505-8
https://doi.org/10.1007/s00436-022-07505-8
https://pubmed.ncbi.nlm.nih.gov/35362744
https://doi.org/10.1136/bmj.n71
https://pubmed.ncbi.nlm.nih.gov/33782057
https://doi.org/10.1590/s1984-296120180078
https://pubmed.ncbi.nlm.nih.gov/30427529
https://doi.org/10.3390/ani13040706
https://pubmed.ncbi.nlm.nih.gov/36830493

Record of occurrence and histopathological changes induced by nematodes of the family Capillaridae in the tongue of fish, reptiles, birds, and mammals

Rothenburger, J. L., Himsworth, C. G., Lejeune, M., Treuting, P. M., & Leighton, F. A. (2014). Lesions associated
with Eucoleus sp. in the non-glandular stomach of wild urban rats (Rattus norvegicus). International
Journal for Parasitology. Parasites and Wildlife, 3(2), 95-101. https://doi.org/10.1016/}.ijppaw.2014.04.003.
PMid:25161907.

Rothenburger, J. L., Himsworth, C. G., La Perle, K. M. D, Leighton, F. A, Nemeth, N. M., Treuting, P. M., & Jardine, C.
M. (2019). Pathology of wild Norway rats in Vancouver, Canada. Journal of Veterinary Diagnostic Investigation:
Official Publication of the American Association of Veterinary Laboratory Diagnosticians, Inc, 31(2), 184-199.
https://doi.org/10.1177/1040638719833436. PMid:30852980.

Royal, A. B., & Jochems, B. (2018). What is your diagnosis? Tongue lesion in a Great Horned Owl. Veterinary
Clinical Pathology, 47(3), 505-506. https://doi.org/10.1111/vcp.12616. PMid:29733438.

Snyder, D. E. (1988). Capillaria procyonis (Nematoda: Trichuroidea) eggs from the tongue of the raccoon
(Procyon lotor). Journal of Wildlife Diseases, 24(4), 722-723. https://doi.org/10.7589/0090-3558-24.4.722.
PMid:3193575.

Snyder, D. E. (1989). New information on the location of Capillaria procyonis (Nematoda: Trichuroidea) in the
tongue of araccoon (Procyon lotor). Journal of Wildlife Diseases, 25(2), 294-296. https://doi.org/10.7589/0090-
3558-25.2.294. PMid:2716115.

Tamaru, M., Sakaguchi, S., Souzu, Y., Murata, K., Yunus, M., Rosyadi, I, & Sato, H. (2025). Integrated Taxonomic
Approaches to Gastrointestinal and Urinary Capillariid Nematodes from Wild and Domestic Mammals.
Pathogens (Basel, Switzerland), 14(5), 455. https://doi.org/10.3390/pathogens14050455. PMid:40430775.

Van Banning, P. (1980). The occurrence of black spots in the tongue sole, Gynoglossus browni Chabanaud, due to
nematode eggs (Capillaria spinosa) previously described in the shark Carcharhinus mttberti Mtiller & Henle.
Journal of Fish Biology, 17(3), 305-309. https://doi.org/10.1111/j.1095-8649.1980.tb02763.x.

Yildiz, D., Bozkurt Bitytikcopur, E. U, Gultiken, M. E., & Yildiz, K. (2015). The first report of Eucoleus dispar
(Nematoda: Capillariidae) in the common buzzard (Buteo buteo) in Turkiye. Turkish Journal of Veterinary
and Animal Sciences, 39(6), 751-753. https://doi.org/10.3906/vet-1506-62.

Freitas et al. 2026. Brazilian Journal of Veterinary Medicine, 48, €003826. DOI: https://doi.org/10.29374/2527-2179.bjvm003826 10/10



https://doi.org/10.1016/j.ijppaw.2014.04.003
https://pubmed.ncbi.nlm.nih.gov/25161907
https://pubmed.ncbi.nlm.nih.gov/25161907
https://doi.org/10.1177/1040638719833436
https://pubmed.ncbi.nlm.nih.gov/30852980
https://doi.org/10.1111/vcp.12616
https://pubmed.ncbi.nlm.nih.gov/29733438
https://doi.org/10.7589/0090-3558-24.4.722
https://pubmed.ncbi.nlm.nih.gov/3193575
https://pubmed.ncbi.nlm.nih.gov/3193575
https://doi.org/10.7589/0090-3558-25.2.294
https://doi.org/10.7589/0090-3558-25.2.294
https://pubmed.ncbi.nlm.nih.gov/2716115
https://doi.org/10.3390/pathogens14050455
https://pubmed.ncbi.nlm.nih.gov/40430775
https://doi.org/10.1111/j.1095-8649.1980.tb02763.x
https://doi.org/10.3906/vet-1506-62

