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Abstract
The genus Dermocystidium infects a wide range of animals. The host infection often occurs through the ingestion 
of endospores. The diagnosis depends on wet mounts and histopathological analysis of the affected tissue. The 
aim of this study was to investigate the incidence of Dermocystidium sp. infection on the skin of farmed striped 
catfish (Pangasianodon hypophthalmus) from a fish farm located in Fortaleza, Ceará state, northeastern Brazil. 
From these observations, we determined that 100% of the analyzed animals were infected with Dermocystidium 
sp. The wet mount and histopathology of the fish lesions revealed spore-filled cysts between the dermis and 
epidermis, encapsulated by connective tissue. Owing to a lack of research on the parasite and its prevalence 
among different fish species in Brazil and the rest of the world, additional studies are required to understand 
their endemicity in fish farms of Brazil, and consequently develop better disease prevention methods and increase 
the overall productivity.
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Resumo
O gênero Dermocystidium infecta uma ampla variedade de espécies de animais, e o hospedeiro pode se infectar 
pela ingestão de endósporos. O diagnóstico depende de montagem em lâmina a fresco e análise histopatológica 
dos tecidos afetados. O objetivo deste estudo foi relatar infecção por Dermocystidium na pele do bagre listrado (P. 
hypophthalmus), cultivado em piscicultura do estado do Ceará, nordeste do Brasil. Foi detectado que 100% dos 
animais analisados estavam infectados por Dermocystidium sp. A montagem em lâminas a fresco e histopatologia 
das lesões mostrou cistos repletos de esporos entre a derme e a epiderme, encapsulados por tecidos conectivos. 
Devido às escassas pesquisas sobre esse parasito, em diferentes espécies de peixes no Brasil e no mundo, estudos 
adicionais são necessários para entender a endemicidade em diferentes pisciculturas do Brasil, consequentemente, 
melhorando os métodos de prevenção da doença e aumentando a produção e a produtividade.
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A spike in prices in the global pangasius market in 2018 caused an increase in the production of fish species (FAO, 
2020). In 2019, the species gained importance in northeastern (Piauí, Maranhão, and Rio Grande do Norte states) 
and southeastern Brazil (especially São Paulo state); in Rio Grande do Norte state, there was a 32.8% growth in the 
total fish production, compared to 2018, with pangasius representing more than 40% of the fish farm production 
in 2019 (Carvalho et al., 2020).

Fish may become stressed due to stock management practices under conditions employed in the intensive 
aquaculture systems, leading to immunosuppression and susceptibility to parasitic infections (Jerônimo et al., 2012).

Dermocystidium belongs to the class Mesomycetozoea. Despite being classified as protists, they exhibit features 
from both the Protista and Fungi kingdoms (Mendoza et al., 2002). They infect a wide range of animals (both 
vertebrates and invertebrates), such as amphibians, molluscs, and a variety of bony fishes such as cyprinids, 
salmonids, cichlids, eels, lampreys, and catfishes (Ray & Chandler, 1955; Mendoza et al., 2002; Zhang & Wang, 
2005; Bruno et al., 2006; Mahboub & Shaheen, 2020; Sellyei et al., 2020).

Water pollution (Valtonen et al., 2003) and thermal stress, especially at lower temperatures (Zhang & Wang, 2005; 
Mahboub & Shaheen, 2020), may act as predisposing factors to Dermocystidium infection. This infection manifests 
macroscopically as small spherical, oval, or elongated white nodules or cysts (sporangia) located in the epithelial 
tissue of the skin, fins, gills, and eyes or internal organs (chronic systemic infections) (Eiras & Silva-Souza, 2000; 
Mendoza et al., 2002; Zhang & Wang, 2005; Bruno et al., 2006; Mahboub & Shaheen, 2020).

The host can be infected by direct transmission through ingestion of the endospores (for example, ingestion of 
infected fish) or through water by the attachment of endospores to the gills and skin (Mendoza et al., 2002; Mahboub 
& Shaheen, 2020). Within the host, the parasite forms hyaline cysts (Mendoza et al., 2002). Diagnosis is contingent 
on wet mounts and histopathological analysis of the affected tissue (Eiras & Silva-Souza, 2000; Zhang & Wang, 2005; 
Bruno et al., 2006; Fujimoto et al., 2018). The latter displays unicellular spherical spores with a solid refractile body 
(skin and gill infections) or a large central vacuole (systemic infections) (Bruno et al., 2006). Recently, Mahboub & 
Shaheen (2020) discovered another sensitive and effective diagnostic method by isolating Dermocystidium from 
recently deceased fish. It consists of culture on Tris-buffered Eagle’s Minimum Essential Medium (MEM) at pH 3.5 and, 
subsequently, on Sabouraud dextrose agar (SDA) with chloramphenicol and 10% duck decoction.

In Brazil, Dermocystidium infections have been reported in wild catfish (Trichomycterus sp.) (Eiras & Silva-Souza, 
2000), tambatinga, a hybrid of Colossoma macropomum and Piaractus brachypomus (Fujimoto et al., 2018), Nile 
tilapia, Oreochromis niloticus (Steckert et al., 2019), and channel catfish, Ictalurus punctatus (Relvas et al., 2020).

The study aimed to investigate Dermocystidium sp. infection on the skin of P. hypophthalmus from a fish farm 
from Fortaleza, in Ceará state, northeastern Brazil. Ten striped P. hypophthalmus (± 3.6 g weight and ± 7.55 cm 
long) with clinical signs of skin lesions (Figure 1A-D) were obtained from a fish farmer in February 2021. On the 
farm, fish were stocked at 2000 fish/m3. There was no quarantine routine before introducing the new fish into the 
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Figure 1. (A-D) Striped catfish (Pangasianodon hypophthalmus) with cysts lesions in the skin and; (E) and the wet mount of the 
cyst (optical magnification 4x).
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Figure 2. (A) Spores in the slide (wet mount optical magnification 40x); (B-F) Histological skin sections stained with hematoxylin 
and eosin. (B) Cutaneous section showing a spore-rich cyst (arrow) and a large amount of free spores (arrowhead), (C) Histological 
section at higher magnification of figure ‘B’ in 40x optical magnification; (C) There is a cyst (arrow) in the lower right corner 
rich in spores and a large amount of free spores (arrowhead); (D) Small amount of free spores, in 40x optical magnification 
(arrowhead); (E) Histological section of the skin showing a cyst in the dermis that is poor in spores (arrowhead); (F) Histological 
section of the skin revealing marked vacuolization of the epidermis (asterisk), with formation of vesicles and an inflammatory 
process located in the muscle tissue (arrowhead). 

general population. For analysis, the fish were transported in plastic bags to São Paulo City, southeastern Brazil. 
They were then classified based on their weight and total length. The fish were rapidly sedated by treating with 
eugenol (100 mg L-1 of clove oil) for 3 min (Roubach et al., 2005) and euthanized by medullar section (Noga, 2010). 
Fish were dissected, and the skin and other affected tissues were sampled for diagnostic purposes.

Cysts were removed from the fish skin, and wet mounts were performed using a Zeiss light microscope at 4 ×, 10 ×, 
20 ×, and 40 × objective magnification. Parasites were identified based on their structure and morphology. The affected 
skin tissue and other internal organs such as the liver, spleen, stomach, and intestine of the infected fish were fixed 
in 10% phosphate-buffered formalin, embedded in paraffin, and sectioned with hematoxylin and eosin stain (H&E).

Wet mount observations revealed that 100% of the fish were infected with Dermocystidium sp. The wet mount 
and histopathology of their lesions showed spore-filled cysts (Figure 1E and Figure 2A) between the dermis and 
epidermis, encapsulated by connective tissue (Figure 2B-E). Histological sections of the skin revealed vacuolization 
of the epidermis, with the formation of vesicles and an inflammatory process in the muscle tissue (Figure 2F). 
No significant histopathological changes were observed in any of the internal organs.

Dermocystidium sp. belongs to a class of organisms, the Mesomycetozoea, which exists between the protozoan 
and metazoan boundaries. Despite being classified as protists, they also exhibit features from the fungal kingdom 
(Mendoza et al., 2002). Infected fish display external cysts (spherical sporangia) on their skin, gills, eyes, or internal 
organs, while systemic infections are less frequent (Eiras & Silva-Souza, 2000; Mendoza et al., 2002; Zhang & Wang, 
2005; Mahboub & Shaheen, 2020). Zhang & Wang (2005) reported that juvenile fishes are more susceptible to 
infection, corroborating our results. A correlation exists between infections of Dermocystidium and thermal stress 
in Silurus meridionalis catfish. Mahboub & Shaheen (2020) reported the highest infection rates in O. niloticus during 
winter. In the case study, the occurrence was in the summer.

There are four incidents of this parasite reported in Brazil. The first was seen in wild catfish (Trichomycterus sp.) 
(Eiras & Silva-Souza, 2000) in Paraná, the second in tambatingas (Fujimoto et al., 2018) in Sergipe, the third in Nile 
tilapia (O. niloticus) in Santa Catarina (Steckert et al., 2019) and the fourth in channel catfish (I. punctatus) in Minas 
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Gerais (Relvas et al., 2020). The clinical signs and histological sections of P. hypophthalmus analyzed in our study 
suggest a Dermocystidium sp. infection. Therefore, this is the first report of Dermocystidium in striped catfish, P. 
hypophthalmus, in Brazil.

Considering the economic value of pangasius and the possible route of direct transmission, Dermocystidium 
spp. infections should be considered an important disease in this species. Owing to the lack of research on the 
Dermocystidium parasite and its presence in different fish species in Brazil, additional studies are needed to 
understand the endemicity of the parasite in different regions and the fish farms of Brazil, and consequently, devise 
better methods of disease prevention and increase overall productivity. Molecular analyses are also necessary to 
determine differences between parasites in different fish species.

References
Bruno DW, Nowak B, Elliott DG. Guide to the identification of fish protozoan and metazoan parasites in stained tissue sections. 
Dis Aquat Organ 2006; 70(1-2): 1-36. http://dx.doi.org/10.3354/dao070001. PMid:16875388.

Carvalho A, Lopes AL, Dellova D, França D, Dias I, Real JV, et al. Anuário brasileiro da piscicultura Peixe BR 2020 [online]. São Paulo: 
Associação Brasileira da Piscicultura; 2020 [cited 2020 Oct 28]. Available from: https://www.peixebr.com.br/anuario-2020/

Eiras JC, Silva-Souza ATA. Dermocystidium infection in Trichomycterus sp. (Osteichthyes, Trichomycteridae). Parasite 2000; 7(4): 
323-326. http://dx.doi.org/10.1051/parasite/2000074323. PMid:11147041.

Food and Agriculture Organization of The United Nations  – FAO. GLOBEFISH Highlights April 2020 issue, with Annual 2019 Statistics. 
A quarterly update on world seafood markets. Rome: FAO; 2020. (Globefish Highlights; no. 2). http://dx.doi.org/10.4060/ca9528en.

Fujimoto RY, Couto MVS, Sousa NC, Diniz DG, Diniz JAP, Madi RR, et al. Dermocystidium sp. infection in farmed hybrid fish Colossoma 
macropomum x Piaractus brachypomus in Brazil. J Fish Dis 2018; 41(3): 565-568. http://dx.doi.org/10.1111/jfd.12761. PMid:29239008.

Jerônimo GT, Tavares-Dias M, Martins ML, Ishikawa MM. Manual para coleta de parasitos em peixes de cultivo. Brasília: Embrapa; 
2012.

Mahboub HH, Shaheen A. Prevalence, diagnosis and experimental challenge of Dermocystidium sp. infection in Nile tilapia 
(Oreochromis niloticus) in Egypt. Aquaculture 2020; 516: 734556. http://dx.doi.org/10.1016/j.aquaculture.2019.734556.

Mendoza L, Taylor JW, Ajello L. The class Mesomycetozoea: a heterogeneous group of microorganisms at the animal-fungal 
boundary. Annu Rev Microbiol 2002; 56(1): 315-344. http://dx.doi.org/10.1146/annurev.micro.56.012302.160950. PMid:12142489.

Noga EJ. Fish disease: diagnosis and treatment. 2nd ed. Singapore: Wiley-Blackwell; 2010. http://dx.doi.org/10.1002/9781118786758. 

Ray SM, Chandler AC. Parasitological reviews; Dermocystidium marinum, a parasite of oysters. Exp Parasitol 1955; 4(2): 172-200. 
http://dx.doi.org/10.1016/0014-4894(55)90009-6. PMid:14365781.

Relvas RS, Balian SC, Soares HS, Martins ML, Cardoso PHM. Parasitological diagnosis in food fish produced in a fish farm, in the 
Zona da Mata, Minas Gerais, southeastern Brazil. Rev Bras Parasitol Vet 2020; 29(4): e019520. http://dx.doi.org/10.1590/s1984-
29612020100. PMid:33237195.

Roubach R, Gomes LC, Leao Fonseca FA, Val AL. Eugenol as an efficacious anaesthetic for tambaqui, Colossoma macropomum 
(Cuvier). Aquacult Res 2005; 36(11): 1056-1061. http://dx.doi.org/10.1111/j.1365-2109.2005.01319.x.

Sellyei B, Cech G, Varga A, Molnár K, Székely C, Somogyi D, et al. Infection of the Carpathian brook lamprey (Eudontomyzon 
danfordi Regan, 1911) with a dermocystid parasite in the Tisza River Basin, Hungary. J Fish Dis 2020; 43(12): 1571-1577. http://
dx.doi.org/10.1111/jfd.13259. PMid:32914485.

Steckert LD, Cardoso L, Tancredo KR, Martins ML, Jerônimo GT. Dermocystidium sp. in the gills of farmed Oreochromis niloticus in 
Brazil. An Acad Bras Cienc 2019; 91(3): e20180959. http://dx.doi.org/10.1590/0001-3765201920180959. PMid:31553369.

Valtonen ET, Holmes JC, Aronen J, Rautalahti I. Parasite communities as indicators of recovery from pollution: parasites of roach 
(Rutilus rutilus) and perch (Perca fluviatilis) in Central Finland. Parasitology 2003;126(7 Suppl): S43-S52. http://dx.doi.org/10.1017/
S0031182003003494. PMid:14667171.

Zhang Q, Wang Z. Dermocystidium sp. infection in cultured juvenile southern catfish Silurus meridionalis in China. Dis Aquat Organ 
2005; 65(3): 245-250. http://dx.doi.org/10.3354/dao065245. PMid:16119893.

https://doi.org/10.3354/dao070001
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16875388&dopt=Abstract
https://doi.org/10.1051/parasite/2000074323
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11147041&dopt=Abstract
https://doi.org/10.1111/jfd.12761
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29239008&dopt=Abstract
https://doi.org/10.1016/j.aquaculture.2019.734556
https://doi.org/10.1146/annurev.micro.56.012302.160950
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12142489&dopt=Abstract
https://doi.org/10.1002/9781118786758
https://doi.org/10.1016/0014-4894(55)90009-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14365781&dopt=Abstract
https://doi.org/10.1590/s1984-29612020100
https://doi.org/10.1590/s1984-29612020100
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33237195&dopt=Abstract
https://doi.org/10.1111/j.1365-2109.2005.01319.x
https://doi.org/10.1111/jfd.13259
https://doi.org/10.1111/jfd.13259
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32914485&dopt=Abstract
https://doi.org/10.1590/0001-3765201920180959
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31553369&dopt=Abstract
https://doi.org/10.1017/S0031182003003494
https://doi.org/10.1017/S0031182003003494
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14667171&dopt=Abstract
https://doi.org/10.3354/dao065245
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16119893&dopt=Abstract

