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ABSTRACT

Background: Brazil has a vast territory and favorable climatic conditions that allow the cultivation of freshwater fish. 
The intensification of the productive system can cause an imbalance in the aquatic environment as a result of poor water 
quality, nutritional deficiencies and infectious or parasitic diseases. The laboratory diagnosis and the determination of the 
prevalence of the main lesions, which occur in a certain region, help to guide towards the etiological diagnosis. This study 
aimed to describe the main parasitic lesions in fish in the routine at the Veterinary Pathology Laboratory of the Universi-
dade de Brasília (UnB). 
Material, Methods & Results: All records of fish with parasitic lesions were recovered. Those cases in which there was 
an intralesional parasite and which presented lesions compatible with the parasite were included. The screening of ecto-
parasites was done by scraping the superficial mucus from the gills and skin. Organ sections were routinely processed for 
histopathologyand stained with hematoxylin-eosin (HE). In some records, parasitological identification was carried. The 
information was divided into the species of the affected fish, epidemiology of the outbreak (water quality, temperature, type 
of breeding), lesion distribution, etiology and macroscopic and microscopic changes. The resulting data was organized in 
absolute frequency and percentage. In this study, 22 cases were counted, between individual deaths and outbreaks, totaling 
83 necropsied teleost fish. Inflammatory changes of parasitic origin were seen in 13/22 (59%) of the cases had lesions of 
parasitic origin. Skin lesions and gills were the most relevant. Macroscopically, red areas or spots of hyperemia or hemor-
rhage on the body surface were the most prevalent findings. Under microscopy, proliferative gill inflammation was the 
most relevant diagnosis. Pscinoodinium pilullare (Dinoflagellida), Ichthyophthirius multifiliis (Ciliophora), and monoge-
netic worms (Monogenea) were the main parasites found. Trichodina sp. (Ciliophora), Ichtyobodo sp. (Kinetoplastida), 
Amoebas, and Chilodonella sp. (Ciliophora), were seen in fewer numbers. An unusual case suggestive of parasitism by 
Eustrongylides sp. (Nematoda), in a pirá-brasília (Simpsonichthys boitonei), specimen has been recorded.
Discussion: The diagnoses were based on epidemiology, anatomopathological and parasitological findings. The most 
frequent and significantly lethal lesion in the study was proliferative and / or hyperplastic branchitis. Proliferative bran-
chitis with lamellar epithelial hyperplasia (LEH) is a response to some type of chemical or mechanical injury to the gill 
epithelium in order to protect the capillaries from further damage or microbial penetration. However, it also increases the 
diffusion distance between capillaries and the environment and, therefore, hinders breathing, excretory and osmoregulatory 
functions. Protozoan infections and monogenetic worms in general generated LEH and skin lesions of mechanical origin. 
Secondary bacterial infection, were observed in this parasitosis determining the cause of death of the fish. Its pathogenic-
ity comes from the lesions caused by the colonization and histophagy of the epithelial surfaces, mainly gills and skin, 
causing epithelial proliferation, lamellar cell fusion, epithelial cell degeneration and necrosis forming several ulcers in 
the epithelium after the release of mature trophies. The pathogenesis of parasitism by Eustrongylides spp. is considerable 
when there is a large quantity of these larvae that can cause intestinal obstruction, rupture and compression of viscera, 
of greater importance in small fish. The main parasites of necropsied fish were protozoa and monogenetic worms, which 
mainly cause branquitis and dermatitis in varying grades.
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INTRODUCTION

Brazil has a vast territory and favorable climatic 
conditions that allow the cultivation of freshwater fish 
[11]. The intensification of the productive system can 
cause an imbalance in the aquatic environment as a 
result of poor water quality, nutritional deficiencies and 
infectious or parasitic diseases. They are often associated 
with poor management and the absence of prophylactic 
measures that trigger chronic stress in fish and, subse-
quently, immunosuppression [12]. Therefore, the labora-
tory diagnosis and the determination of the prevalence of 
the main lesions, which occur in a certain region, help to 
guide the pathologist towards the etiological diagnosis. 
The Veterinary Pathology Laboratory of the Universi-
dade de Brasília (UnB), has made diagnoses of diseases 
in medium to small fish farms, in the Distrito Federal 
and Surroundings, in partnership with other government 
agencies. This study aimed to describe the main parasitic 
lesions in fish in the routine at the Veterinary Pathology 
Laboratory of the Universidade de Brasília.

MATERIALS AND METHODS

Sampling

All records of fish with parasitic lesions were 
recovered. Those cases in which there was an intral-
esional parasite and which presented lesions compat-
ible with the parasite were included. 

Parasitology and pathology

The screening of ectoparasites was done by scrap-
ing the superficial mucus from the gills and skin. The 
mucus obtained in the scrape was compressed between 
a slide and a coverslip and immediately observed under 
a standard optical microscope, according to Jerônimo 
et al. [5]. Organ sections were fixed in a 10% formalin 
solution, embedded in paraffin, cut into 5-μm-thick sec-
tions, and stained with hematoxylin-eosin (HE)1. In some 
records, parasitological identification was carried out by 
the Laboratory of Parasitology and Parasitic Diseases 
(LPDP-UnB). When the diagnosis was not made, at the 
species level of the parasite, its order, class or family was 
designated. The information was divided into the species 
of the affected fish, epidemiology of the outbreak (water 
quality, temperature, type of breeding), lesion distribu-
tion, etiology and macroscopic and microscopic changes.

Statistical analysis

The resulting data was organized in absolute 
frequency and percentage.

RESULTS

In the routine at the Veterinary Pathology Labora-
tory, 22 cases were counted, between individual deaths 
and outbreaks, totaling 83 necropsied teleost fish. All 
fish came from the Federal District, most of them (16/22 
cases), from small producers or from subsistence farming. 
The species involved were tilápia-do-nilo (Oreochromis 
niloticus - 64.63%), tambaqui (Colossoma macropomum 
- 14.63%), pirapitinga (Piaractus brachypomus - 4.87%), 
tambatinga (Colossoma macropomum x Piaractus 
brachypomus - 4.87%), followed by pacu (Piaractus 
mesopotamicus), pirarucu (Arapaima gigas), painted 
(Pseudoplatystoma corruscans), carp (Cyprinus carpio) 
and pirá-brasília (Simpsonichthys boitonei), which totaled 
10.93%. Inflammatory changes of parasitic origin were 
seen in 13/22 (59%) of the cases. Of these changes the 
sudden change in temperature or temperature below the 
ideal was recorded in 2/13 (15%), outbreaks. Mortality 
rates ranged from 10 to 100% and the main complaints 
were of fish found dead, lethargic or with erratic swim-
ming in 9/13 (69%); friction on the wall of the tanks in 
1/13 (8%); red areas of the skin or gills with increased 
mucus production in 11/13 (85%). The main morpho-
logical diagnosis was proliferative or mixed hyperplastic 
branchitis, with or without atrophy and fusion of second-
ary lamellae in 10/13 (77%). The proliferative aspect was 
characterized by epithelial hyperplasia associated with 
the mixed infiltrate of lymphocytes, granulocytes and 
macrophages that expanded the primary and secondary 
lamellae, promoting their collapse (fusion).

The main parasites found were the protozoa 
Pscinoodinium pillulare (3/13), Ichthyophthirius mul-
tifiliis (2/13) and monogenetic worms (Monogenea) 
(7/13) [Table 1]. In all cases involving monogenetics, 
Trichodina spp. and Chilodonella spp. it was possible 
to observe and identify the parasite in the direct ex-
amination (Figure 1). 

In one case was identified Dawestrema spp. 
(Monogenea), in a pirarucu. The protozoan Trichodina spp., 
was associated with four outbreaks, but with low infesta-
tions. In one of the cases of ichthyophytosis, associated with 
monogenetics in tambaqui, 10% mortality was registered. 
There was a complaint of lethargy and lack of appetite that 
evolved to the appearance of hemorrhagic areas associated 
with erosions and ulcers on the body surface, sometimes 
with muscle exposure and scales that loosened easily after 
manipulation. This lesion was attributed to secondary fun-
gal and bacterial infections (Figure 2A). The diagnosis was 
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based on the observation of the protozoan and transverse 
and longitudinal cuts of monogenetics fixed by hooks on 
the branchial lamellae (Figure 2B).

Similar findings were also observed in pi-
scinoodiniasis and the drop in ambient temperature 
was recorded in 1/3 of the cases. In another outbreak, 
mortality reached 22%. A peculiar macroscopic 
characteristic was observed in one of the outbreaks 
in which the body surface and the gills were covered 
with brown lumps (Figure 2C). Microscopy showed an 
interlamellar space distended by oval trophies, a vacu-
olated eosinophilic cytoplasm containing rhizocysts, 
measuring about 30 μm by 160 μm (Figure 2D).

Mixed parasitism, causing or not causing injury, 
was observed in 4/13 of the cases (31%). Among them, 
an outbreak of infection by amoebas and Chilodonella 
sp. (1/22). In this case, there was no parasitological or 
molecular identification of the amoeba, however it was 
identified as belonging to the phylum Amoebozoa based 
on the morphological characteristics in histopathology. 
Randomly, round, basophilic trophozoites, of vacuolated 
cytoplasm, irregularly rounded central nucleus were 
observed in the interlamellar space, measuring about 
30 µm suggestive of amoebae. These parasitic structures 
were associated with the proliferative branchial lesion, 
with atrophy, fusion of secondary lamellae and hyper-
plasia of chloride cells, assuming the trophozoites are 
the lesion's etiology. There was a case of Ichtyobodo sp. 
branchitis, when 90% of the carp in an aquarium died 
within a month. The carp showed red spots on the skin 
and small prominent lesions (Figure 2E). Clinically, they 
presented frictional movements against the bottom of the 
tank (itching), became apathetic and were found dead. 
In 25% of the fish, microscopically, on the surface and 
ends of the primary and secondary lamellae, there was 
moderate parasitism by piriform protozoa attached by 
thin rods (flagella), measuring approximately 6x5 μm, 
characteristics consistent with Ichthyobodo sp. (Figure 
2F). On the skin, it was possible to notice the surface of 
the epidermis covered by basophilic mucous material 
and a large quantity of Gram-negative bacillary bacteria 
(suggestive of Aeromonas spp.), erosions and edema.

There was also a case of parasitism accentuated 
by larvae of worms compatible with those nematodes, 
of the Dioctophimatidae family, in the visceral cavity 
of a pirá-brasília (Simpsonichthys boitonei), suggestive 
of Eustrongylides sp. The marked expansion of the 
fish's abdominal cavity culminated in the formation 

of a parasitic cyst with compression of the viscera and 
death. Microscopy revealed a focal cyst of a fibrous 
capsule, which occupied 50% of the visceral cavity, 
containing various transverse and longitudinal sections 
of pseudocelomatised nematodes, with thick, wavy 
integument, amber color, celomary musculature and 
large intestine, covered by columnar uninucleated cells.

DISCUSSION

The diagnoses were based on epidemiology, 
anatomopathological and parasitological findings. The 
advancement of fish farming was noted as an alternative 
income, since most of the samples received came from 
small producers assisted by agencies such as the Empresa 
de Assistência Técnica e Extensão Rural do Distrito Federal 
(EMATER-DF), with emphasis on the creation of tilápias-
do-nilo. The most frequent and significantly lethal lesion in 
the study was proliferative and / or hyperplastic branchitis. 
Proliferative branchitis with lamellar epithelial hyperplasia 
(LEH) is a response to some type of chemical or mechanical 
injury to the gill epithelium in order to protect the capillaries 
from further damage or microbial penetration. However, 
it also increases the diffusion distance between capillaries 
and the environment and, therefore, hinders breathing, 
excretory and osmoregulatory functions [16]. This lesion 
can appear in infestations with protozoa or monogenetic 
worms in fish, due to its traumatic action on the epithelium 
causing the tissue reaction and pathogenesis [9,15]. Skin 
and gills were the main injured organs as they are the pre-
ferred location of the studied parasites [5].

Figure 1. Monogenea parasitism in tilápia-do-nilo, skin scraping, direct 
examination. There is a monogenetic worm suggestive of gyrodactylid with 
hooks at its end (arrow) [obj.40x].
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Figure 2. A- Outbreak of infection by Ichthyophthirius multifiliis and Dactylogyrus sp. in tambaqui (Colossoma macropomum). There are hemorrhagic 
areas associated with erosions and ulcers on the body surface, sometimes with muscle exposure. B- Infection by Dactylogyrus sp. in tambaqui. Note the 
cut of the parasite fixed by its hooks (haptor) on the gill lamellar surface (arrow) [HE; obj.20x]. C- Pscinoodiniasis in pirapitinga (Piaractus brachypo-
mus). Note the body and gill surface with increased amount of yellow to green mucus and covered by brown lumps. D- Branchitis by Pscinoodinium 
pillullare. A large number of protozoan trophons can be seen in the interlamellar space with atrophy and fusion of the secondary branchial lamellae 
[HE; obj.40x]. E- Ichthiobodose in carp (Cyprinus carpio). There are red spots on the skin adjacent to the fins and small protruding mucous lesions. 
F- Ichthiobodose in carp (Cyprinus carpio). Note on the surface of the secondary piriform protozoan lamellae attached by thin rods (flagella) (arrow), 
measuring approximately 6x5 μm, consistent with Ichthyobodo spp. [HE; obj.40x].

Infestations by monogenetic worms were the 
most observed. Monogenetics (Monogenoidea), are 
helminths that are characterized by a fixation device 
with hooks that are located on the back of the body, 
the haptor. Lesions may vary, depending on the mono-
genetic species, and may cause hypersecretion of 
mucus, fusion of gill lamellae, which leads to death by 
asphyxiation. In addition, injuries to the integument 
caused by the haptor can favor secondary infection 
by bacteria and fungi [15]. Even in small amounts, 
monogenetics can promote an increase in the pro-
duction of mucus and pruritus and large infestations 
indicate a decrease in the quality of breeding sites, 
such as overcrowding and water, such as high levels 
of ammonia, nitrite, organic pollution and low oxygen 
[10]. The monogenetic Dawestrema sp., was identi-
fied in one case. Despite its pathogenic potential, it 
is considered to be a specific host and commonly 
found in pirarucus in the Amazônia basin or in the 
Araguaia-Tocantins rivers [8,14].

Ichthyophthirius multifiliis, which causes 
“white dots” disease, is a parasite of importance 
throughout the world and in the investigated outbreaks 

it has caused mortality rates of 10% to 30% in tanks 
with a high amount of organic matter and temperatures 
of 27°C in the afternoon period, factors that favored 
the outbreak. The coexistence of infected fish with 
non-infected ones and fishing tools, such as fishing nets 
and utensils, are means of transmission of I. multifiliis 
terontes. In addition, water temperatures above 24°C 
and below 28°C, favor and accelerate the life cycle 
of the protozoan [9]. Marked proliferative branchial 
lesions and skin ulcers, with secondary bacterial infec-
tion, were observed in this parasitosis determining the 
cause of death of the fish. Its pathogenicity comes from 
the lesions caused by the colonization and histophagy 
of the epithelial surfaces, mainly gills and skin, causing 
epithelial proliferation, lamellar cell fusion, epithelial 
cell degeneration and necrosis forming several ulcers in 
the epithelium after the release of mature trophies [9].

The dinoflagellate parasite, P. pilullare, was 
responsible for 3/13 of the registered cases. This 
protozoan has a worldwide distribution and is already 
known as one of the differential diagnoses of I. multi-
fillis and as a trigger of outbreaks with high mortality 
in the Midwest, with epidemiology and known macro 
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Table 1. List of LPV-UnB fish necropsy records with parasitic lesions divided by species and macroscopic and microscopic findings.

ID Species Etiology Macroscopy Microscopy

1
Tambatinga and 

Pirapitinga 
Piscinoodinium pillulare (+++) Red dots on gill filaments

Accentuated diffuse mixed necrotizing 

proliferative branchitis

2*

Tilápia-do-nilo, 

tambaqui and 

Pirapitinga

Pscinoodinium pillulare (++) 

Trichodina spp. (+)

Multifocal pale and red areas 

on the skin

Moderate multifocal mixed proliferative 

branchitis; 

Skin without changes [3]

3
Pirapitinga  and 

Pintado 
Piscinoodinium pillulare (+++)

Brown lumpy mucus on the 

body and gill surface

Diffuse mixed proliferative branchitis marked 

with secondary lamella atrophy

4 Tilápia-do-nilo 

Ichthyophthirius multifiliis (+++) 

Trichodina spp. (+) 

Monogenea (+)

Irregular red areas on the skin 

Pale gills

Accentuated diffuse mixed hyperplastic 

bronchitis; 

Mild multifocal hyperplastic dermatitis

5 Tambaqui 

Ichthyophthirius multifiliis (+++) 

Monogenea (+++) 

Trichodina (+)

Pale gills 

Skin ulcers covered by 

greenish mucus

Marked diffuse hyperplastic mixed bronchitis; 

Heterophilic necrotizing dermatitis with 

intralesional bacteria

6 Tilápia-do-Nilo Trichodina (+)
Darkened skin with 

multifocal red areas

Lymphoplasmocytic branchitis with atrophy and 

fusion of secondary lamellae

7 Pirarucu Monogenea (+++) Without changes Accentuated diffuse mixed proliferative branches

8 Tilápia-do-nilo Monogenea (++)

Irregular red areas in the 

operculum and adjacent to 

the fins

Mild multifocal lymphogranulocytic dermatites; 

Moderate diffuse mixed proliferative branchitis.

9 Tilápia-do-nilo Monogenea (++) Without changes Moderate mixed proliferative branchitis.

10 Pirarucu Dawestrema spp. (+++)

Hyperemia with loss of 

scales on the skin 

Corneal opacity

Moderate multifocal heterophilic and 

macrophagic necrotizing branchitis. 

Focal heterophilic ulcerative dermatitis. 

Corneal ulcer and edema

11 Tilápia-do-nilo

Amoebas (+++) 

Chilodonella spp. (+) 

Monogenea (+)

hite areas adjacent to the 

operculum and hyperemia of 

the dorsal fin

Mixed proliferative branchitis with secondary 

lamella atrophy and chloride cell hyperplasia

12 Carp Ichthyobodo spp. (++)

Depressed red and mucous 

cutaneous areas in the ventro-

caudal region

Dermatite mista difusa moderada. 

Mixed proliferative branchitis

13 Pirá-brasília
Nematode: Dioctophymatidae 

(+++)

Marked increase in volume in 

the celomatic cavity

Parasitic cyst containing nematodes with 

pseudocelomates with coelomyarian musculature 

and large intestine

+ Ligth parasitism; ++ Moderate parasitism; +++ Accentuate parasitism. *This outbreak was already reported [3].

and microscopic changes [9,13]. Brownish-colored 
lumps on the body surface and in the gills are con-
sistent with the coloration that the parasite presents 
in the direct parasitological examination [9], which 
macroscopically assists in the presumptive diagnosis. 
Like Sant’Ana et al. [13], the etiopathogenesis in the 
cases was determined by observing the protozoan tro-
phons in the interlamellar space promoting proliferative 
branchitis with atrophy and fusion of branchial villi.

Ichthyobodo spp., was associated with an 
outbreak where 90% of the carp in an aquarium died. 
Ichthiobodose, also called costiosis, is capable of 

causing high mortality rates even without evident 
pathology and great economic losses in cultivation 
situations [7,10]. As in this case, epithelial hyperpla-
sia, ulcers and dermatitis were found in the affected 
fish [7]. In the case evaluated, skin lesions were more 
proliferative and hemorrhagic, due to friction against 
the aquarium wall. Increased mucus production can 
give fish a bluish hue [10]. The histological diagnosis 
used consisted of identifying the fixed form of piriform 
flagellate trophozoites of Ichthyobodo spp. Although 
difficult to be detected, in heavy infestations, they can 
be located by concentrating up and down, in greater 
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magnification, on the edge of the branchial epithelium 
forming palisades [10].

A presumptive case of amoeba bleach was 
investigated. Amoeba trophozoites were the only intra-
lesional organisms observed in the gills and, therefore, 
considered the main cause of the injury. The identifi-
cation of Amoebozoa is complex and is based on the 
morphology of trophozoites. They usually consist of 
the observation of microorganisms with vacuolated 
cytoplasm and endosome, important for histological 
identification [1]. However, frequently, this identifica-
tion cannot be made only by optical microscopy, when 
molecular methods must be used [2]. The main dif-
ferential diagnosis for our case was amoebic branchial 
disease, in which there are hyperplastic lesions that 
result in lamellar fusion and cavity formation. How-
ever, cavity formation was not observed and molecular 
analysis was not performed, which excluded this diag-
nosis. In this context, other amphibious amoebas that 
parasitize gills are included, such as Neoparamoeba 
(Paramoeba), Thecamoeba and Trinema [1].

Parasitism accentuated by larvae of nematodes 
from the family Dioctophimatidae, suggestive of Eu-
strongylides sp., was recorded in a small fish (Simp-
sonichthys boitonei). It is believed that the small size 
of the celomatic cavity in relation to the parasites was 
the trigger for the death of the fish. The pathogenesis 
of parasitism by Eustrongylides spp. is considerable 
when there is a large quantity of these larvae that can 
cause intestinal obstruction, rupture and compres-

sion of viscera, of greater importance in small fish 
[11,12]. Controversially, the larvae of Eustrongylides 
sp. are encysted in the musculature, mesentery and 
gastrointestinal tract of fish and piscivorous birds, not 
necessarily causing the death of the host [2]. In Bra-
zil, this parasite is more described in traíras (Hoplias 
marabaricus) with an emphasis on its zoonotic poten-
tial when man becomes an accidental host by eating 
raw or undercooked fish [6]. Histopathology was able 
to confirm the order of the parasite with help in the 
etiology. Characteristics such as pseudoceloma, large 
intestine with uninucleated cells, coelomyarian muscu-
lature and thick integument are found in ascarids [4].

CONCLUSION

The main parasites of necropsied fish were 
protozoa and monogenetic worms, which mainly 
cause branquitis and dermatitis in varying grades. The 
etiological diagnosis could be based on epidemiol-
ogy and anatomopathological findings related to its 
pathogenesis.
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