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Radiomimetic plants are those that can mimic the effects of radiation. Ferns of the genus
Pteridium are the main plants with this characteristic. The ingestion of bracken fern results
in three forms of clinical disease in cattle: one acute, called hemorrhagic diathesis, and two
chronic ones, in the form of squamous cell carcinomas in the digestive system and bovine
enzootic hematuria (BEH). Although Pteridium spp. occur in the state, there are no reports of
poisoning in Ronddnia. The objective of this study is to describe the epidemiological, clinical,
and pathological features of BEH caused by Pteridium spp. consumption in Rondonia. The
investigation began with the histories of rural properties in the Southern Cone of Rondonia
that had cattle with diseases compatible with BEH. These properties were visited, the pastures
and herd were inspected, and the disease history was compiled. Epidemiological and pasture
data from seven rural properties were analyzed. Pteridium esculentum invaded grazing areas
on seven properties, and all owners reported hematuria in cattle on these properties. On one
property, a nine-year-old female Nelore cow presenting clinical signs of BEH was euthanized
and necropsied. The gross damage was confined to the urinary bladder and characterized
by marked, diffuse thickening of the bladder wall and mucosal nodules. Histopathology and
immunohistochemistry revealed nonpapillary and infiltrating transitional cell carcinoma.
On three rural properties with a history of BEH, Pteridium was absent in the pastures, but
ferns characterized as Christella conspersa and Pityrogramma calomelanos were present. The
epidemiological, clinical, and pathological findings confirm the occurrence of BEH associated
with the consumption of Pteridium spp. in the Southern Cone of Ronddnia. Further research
is needed to determine the role of other ferns in the development of BEH.

INDEX TERMS: Pteridium spp., neoplasia, ptaquiloside, cancer.

RESUMO.- [Hematiiria enzodtica bovina no Cone Sul
de Rondénia.] Plantas radiomiméticas sdo aquelas que
possuem a capacidade de mimetizar o efeito da radiacao.

Samambaias do género Pteridium sdo as principais plantas
com essa caracteristica. O consumo de Pteridium spp. esta
associado a ocorréncia de trés quadros clinicos: um agudo,
chamado diatese hemorragica e dois cronicos, na forma de
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carcinomas de células escamosas no sistema digestorio e de
hemattria enzoética bovina (BEH). Apesar da ocorréncia
de Pteridium spp. no estado, ndo ha relatos de quadros
de intoxicacdo em Rondonia. O objetivo deste trabalho é
descrever os achados epidemioldgicos, clinicos e os aspectos
lesionais referentes ao quadro de BEH pelo consumo de
Pteridium spp. em Rondonia. O processo de investigacao
iniciou-se a partir de histéricos de propriedades rurais que
apresentavam bovinos com enfermidades compativeis com
BEH na regiao do Cone Sul de Rondénia. Estas propriedades
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foram visitadas, as pastagens e o rebanho foram vistoriados
e o histdrico da doenga foi levantado. Foram analisados os
dados epidemioldgicos e pastagens de sete propriedades
rurais. Nessas propriedades, havia invasdo das areas de pastejo
por Pteridium esculentum e em todas elas os proprietarios
relataram hematiria em bovinos. Em uma propriedade, um
bovino, fémea, Nelore de nove anos apresentou o quadro
clinico de BEH e foi submetido a eutanasia e necropsia. As
lesGes macroscopicas estavam restritas a vesicula urinaria e
foram caracterizadas por espessamento acentuado e difuso da
parede da vesicula urinaria e nddulos multifocais na mucosa
0 exame histopatolégico e imunohistoquimico confirmou o
diagnostico de carcinoma de células de transi¢do infiltrativo
e ndo papilar. Em trés propriedade rurais com histérico de
BEH ndo havia Pteridium nas pastagens e sim samambaias
caracterizadas como Christella conspersa and Pityrogramma
calomelanos. Os achados epidemioldgicos, clinicos e patologicos
confirmam a ocorréncia de BEH associada ao consumo de
Pteridium spp. no Cone Sul de Ronddnia. Novas pesquisas sdo
necessarias para estudar a participacdo de outras samambaias
como causa de BEH.

TERMOS DE INDEXACAO: Samambaia, Pteridium spp., neoplasia,
ptaquilosideo, cancer.

INTRODUCTION

Poisonous plants are important causes of livestock mortality
in Brazil (Riet-Correa et al. 2023, 2024, Scheid et al. 2023),
and among the various plants described as toxic, bracken
fern poisoning is described in several regions (Tokarnia et
al. 2012, Riet-Correa et al. 2023, 2024).

Ferns and lycophytes are vascular plants without flowers,
fruits, or seeds that reproduce by spores. There are approximately
13,000 species of ferns and lycophytes distributed worldwide,
of which 1,425 occur in Brazil (Flora e Funga do Brasil 2025,
Hassler 2025). Some species in this group are toxic to cattle,
with Pteridium species being the most frequently reported
(Tokarnia et al. 2012, Riet-Correa et al. 2023).

The plant, commonly known in Brazil as “samambaia”
or “samambaia-do-campo,” worldwide as fern, bracken, or
bracken fern, Pteridium spp. is a cosmopolitan plant whose
occurrence is reported on all continents except Antarctica.
(Tryon 1941, Thomson 2000). Its full development occurs in
acidic soils, with good drainage and in regions of high rainfall
(Gliessman 1978, Tokarnia et al. 2012). Plants of this genus,
based on genomic characteristics, have undergone significant
changes in their taxonomic delimitation over the last 25
years, and currently four species are described: Pteridium
aquilinum, Pteridium esculentum, Pteridium caudatum, and
Pteridium rostratum (Thomson 2000, 2012, Thomson et al.
2008). In South America, Pteridium poisoning is associated
with consumption of P. esculentum var. arachnoideum and P,
caudatum (Riet-Correa et al. 2023, 2024).

The toxicity of Pteridium spp. is associated with a colorless,
amorphous, and highly hygroscopic norsesquiterpene glycoside
of the illudane type called ptaquiloside (PTQ). Ptaquiloside can
be detected in all parts of the plant, and its concentration varies
significantly, being lowest in the rhizomes and highest in the
fiddlehead (Ribeiro & Soto-Blanco 2020). Young fronds have a
higher concentration of PTQ, and its concentration is directly
proportional to the level of stress to which the plant is exposed
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(Rasmussen et al. 2003, Rasmussen & Pedersen 2017). Also,
genetic factors may contribute to variation in concentration
levels (Smith et al. 1994, Fletcher et al. 2011, Vetter 2022).

Three distinct clinical syndromes associated with Pteridium
spp. consumption has been reported. The first of acute evolution
is associated with the consumption of large quantities of the
plantin short periods and manifests as a hemorrhagic disease
(Tokarnia et al. 1967, Anjos et al. 2008, Furlan et al. 2014b).
The other two clinical diseases of chronic evolution occur
after the consumption of small quantities of the plant for long
periods and are manifested as squamous cell carcinoma in
the digestive system and as bovine enzootic hematuria (BEH)
(Dobereiner et al. 1967, Pamukcu et al. 1967, Tokarnia et al.
1969, Jarrett 1980, Faccin et al. 2017).

BEH affects adults and senile animals and is clinically
characterized by progressive weight loss associated with
liquid to viscous reddish urine that may contain clots of
varying sizes. It is an intermittent disease that can last for
months to years and has a 100% fatality rate. Lesions occur
primarily in the urinary bladder mucosa and range from small,
reddish nodules to polypoid masses to large, irregular masses.
These masses may be associated with extensive mucosal
hemorrhages, submucosal hemorrhages, and urinary bladder
wall thickening. Extravesical lesions such as renal cysts and
hydronephrosis may be observed in advanced cases of BEH
(Datta 1934, Pamukcu 1955, Tokarnia et al. 1969, Galvao et
al. 2012, Furlan et al. 2014a). Histologically, neoplastic and
non-neoplastic damage (inflammation, hyperplasia, and
dysplasia) are observed, which usually occur simultaneously.
In addition to the concomitant occurrence of neoplastic or non-
neoplastic processes, there may be different neoplasms that
may or may not have the same cellular origin (mesenchymal
or epithelial), as well as benign and malignant neoplasms
in the same urinary bladder (Pamukcu 1955, Peixoto et al.
2003, Gabriel et al. 2009).

This species is recognized as a major global concern,
exhibiting high toxicity and pronounced invasiveness across
modified habitats, including fallow farmland, deforested
sites, and disturbed natural ecosystems (Johnson 2001,
Marrs & Watt 2006, Tokarnia et al. 2012). Plant poisoning
is considered an important cause of cattle mortality in the
state of Rondénia (Schons etal. 2012); however, there are few
studies on toxic plants in the state. Therefore, this study aims
to describe the epidemiological profile of rural properties with
pastures invaded by Pteridium spp., as well as the clinical and
pathological aspects of BEH in the Southern Cone of Ronddnia.

MATERIALS AND METHODS

Ethical approval. This study is part of the project entitled “Study
on the health of domestic and wild animals in the Brazilian central
western and north regions,” approved by the Ethics Committee on
the Use of Animals (CEUA) of the “Universidade Federal de Mato
Grosso” (UFMT), according to dispatch 5838902 process SEI no.
2308.031812/2023-07.

Property selection and anamnesis. Through a survey of
veterinarians (both public and private services) working in cattle
farming, rural properties in the Southern Cone region of Rondénia
were selected that had a history of disease consistent with a clinical
syndrome caused by Pteridium spp. poisoning. All the properties
were visited for anamnesis and visual monitoring of the animals’
urination.
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Clinical evaluation, necropsy, and histopathologic and
immunohistochemical evaluation. One sick, Nelore breed,
9-year-old cow was clinically evaluated and euthanized in extremis
and immediately necropsied. Fragments of organs were collected
and fixed in 10% formalin and processed according to histological
routine, embedded in histological paraffin, cutin 5 pm, and stained
with hematoxylin-eosin (HE) (Prophet et al. 1992).

Selected sections of the urinary bladder were submitted to
immunohistochemistry (IHC) to confirm the origin of the neoplastic
cells. For the urinary bladder epithelium, the primary monoclonal
antibody anti-Pan keratin (Clone AE1/AE3, Dako Co., Copenhagen,
Denmark; dilution 1:300) was used.. Antigen retrieval was performed
under heating with a tris EDTA buffer (pH 9.0) in a high-power
pressure cooker for 10 minutes. To block endogenous peroxidase,
hydrogen peroxide (10 volumes) was used in an oven at 37 °C for
30 minutes, with the reaction protected from light. Non-specific
reactions were blocked with a 5% solution of powdered milk (Molico®)
at 37 °C for 30 minutes. The primary antibodies were incubated
in a humid chamber at 5 °C in a refrigerator overnight (18 hours).
The universal polymer system method marked with peroxidase
(MACH 4 Universal HRP, Biocar Medical, Concord/CA, USA) was
used consecutively and incubated at room temperature in a humid
chamber for 20 minutes each. The development was carried out using
the chromogen 3,3’-diaminobenzidine-tetrahydrochloride-dihydrate
(DAB) in a humid chamber for 5 minutes, followed by counterstaining
with Mayer’s hematoxylin. As a positive control, a section of the
urinary bladder previously tested was used, and the same sample
was used as a negative control, by replacing the primary antibody
with phosphate-buffered saline. The immunolabeling intensity was
classified as absent, mild, moderate, or marked.

Pasture assessment, plant collection, and taxonomic
identification. Plants sampling were carried out on all visited
properties, as well as inspection and classification of pasture fern
invasion as follows: Grade 0 (no invasion); Grade 1 (invasion < 25%);
Grade 2 (invasion between 26% and 50%); Grade 3 (invasion between
51% and 75%); and Grade 4 (invasion = 75%). The collected plants
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Fig. 1. Mapping of the seven properties with a history of bovine enzootic hematuria (BEH) and invasion of pastures by ferns. The circle

were stored in exsiccates (Santos et al. 2023) and sent to the NX
Herbarium of the James Alexander Ratter Zoobotanic collection
of “Universidade do Estado de Mato Grosso” (UNEMAT), Campus
of Nova Xavantina, Mato Grosso, for taxonomic classification and
depositum. The taxonomic classification was performed by Francisco
de Paula Athayde Filho according to Salino et al. (2020) (Christella
spp.), Schwartsburd & Pena (2020) (Pteridium spp.), and Prado &
Hirai (2020) (Pityrogramma spp.).

RESULTS

Epidemiological study and botanical identification

Southern Cone in Rondonia refers to a geographic region
in the south of the state, composed of the municipalities of
Vilhena, Chupinguaia, Colorado do Oeste, Cabixi, Cerejeiras,
Corumbiara, and Pimenteiras do Oeste. Seven rural properties
in this region were identified as having pastures invaded
by bracken and a history of Pteridium spp. poisoning
(Fig. 1and 2). All properties evaluated were in the municipality
of Vilhena and were characterized by plains with sandy soils.
Four properties (Properties 2-5) belonged to a small rural
settlement. All properties operate as small-scale livestock
farms, with animals raised in pastoral systems and minimal
use of technology. Milk production was the primary focus on
6/7 (85.7%) properties; on the other hand, Property 1 was
engaged in a cow-calf operation. During the property visits,
from November 2024 to February 2025, pasture invasion by
Pteridium spp. was classified as Grade 1 on 1/7 (14.3%) of the
properties; Grade 2 on 5/7 (71.4%) properties, and on one
(14.3%) property the plant had been eradicated (Grade 0).
Epidemiological data are summarized in Table 1. Taxonomic
evaluation classified all samples collected on these properties
as P, esculentum var. arachnoideum.

Efforts were made to control P. esculentum invasion on
pastures across all properties. Three owners disclosed using
mechanical control methods for the ferns, specifically mowing

: 2

indicates the properties located in the same rural settlement. Properties 1-7: the pasture was invaded by Pteridium esculentum;
Properties 8-10: the pastures were invaded by Christella conspersa and Pityrogramma calomelanos. Inset: location of the Southern
Cone of Rondonia relative to the state of Rondénia and Rondénia’s location within Brazil.

Pesq. Vet. Bras. 45:e07772, 2025



4 Jodo Paulo S. Cavasani et al.

(Properties 2 and 7) and/or manual weeding (Properties 2 and 6).
Six owners reported using herbicides, and the combination
of dichlorophenoxyacetic acid (2,4-D) and Picloram applied
by backpack sprayer was the most commonly used method
(Properties 2, 3, 4, 5, and 7). Liming was used to combat the
plant on two properties (Properties 2 and 6). Effective control
of pasture invasion by P. esculentum (invasion < 25%) was
observed on two properties (Properties 2 and 6). On Property 6,
satisfactory control was observed, with a progressive decrease
in P esculentum invasion (Grade 1) due to management based
on soil liming associated with manual weeding of the ferns. On
the other hand, on Property 2, the plant had been completely
eradicated. This property has undergone an intensive pasture
reclamation process over the past five years, including liming,
herbicide application, and manual fern removal.

Regarding the occurrence of Pteridium spp. poisoning, all
owners reported that they had cattle on the property with clinical
signs consistent with BEH, characterized by reddish urine and
progressive weight loss. Three of them reported that the animals
died due to these clinical signs. Two owners reported having
sold animals with hematuria after temporary recovery from
clinical conditions. Regarding the origin of the sick animals, 6/7
owners reported that the cattle with red urine were born on the
property. One owner reported that the sick cow was purchased
from another municipality at approximately 18 months of age.

Clinical and pathological evaluation

Fig. 2. Bovine enzootic hematuria (BEH) in the Southern Cone of Rondénia.
Property 4, note the pasture invaded by Pteridium esculentum.

Abovine presenting with a clinical presentation suggestive
of enzootic hematuria was selected for clinical assessment.
The animal exhibited progressive weight loss and difficulty
urinating. When it was able to urinate, it urinated in small
streams of viscous, reddish urine, often with blood clots.
Rectal palpation revealed thickening of the bladder wall and,
within the bladder; a firm nodule largely occupying the bladder
lumen. Due to the poor prognosis, euthanasia in extremis
was decided, and the necropsy was performed immediately.

Grossly, the major damage was noted within the urinary
bladder. The mucosa was irregular, with many whitish and
yellowish nodules. There was severe thickening of the urinary
bladder wall, with the cut surface showing white areas
interspersed with irregular yellowish areas (Fig. 3 and 4).

Histologically, invading and expanding into the lamina
propria-submucosa, muscularis, and adventitia, a transitional
cell carcinoma (TCC) was observed (Fig. 5). There were polygonal
neoplastic cells forming nests interspersed with abundant
fibrous connective tissue (Fig. 6). Anisocytosis, anisokaryosis,
and cellular pleomorphism were mild, and two mitotic figures
were observed in 2.37 mm?. Additionally, the lamina propria-
submucosa contained a moderate to severe multifocal lymphocytic
inflammatory infiltrate. The neoplastic cells showed strong
cytoplasmic immunolabeling for Pan-Keratin (Fig. 7).

Enzootic hematuria in Pteridium spp.-free areas

Interestingly, on three other rural properties (Properties
8 and 9 in the municipality of Cabixi and Property 10 in
Colorado do Oeste), there was a recent clinical history of
animals presenting an intermittent disease characterized by
reddish urine and progressive weight loss. However, during
avisit to these properties, we found that their pastures were
free of Pteridium spp. These properties were in mountainous
regions and had flooded areas invaded by plants the owners
called samambaia-do-brejo (swamp fern), which, after
taxonomic evaluation, were classified as Christella conspersa
and Pityrogramma calomelanos.

DISCUSSION

Fern poisoning includes three clinical syndromes; among them,
the most common in South America is BEH (Riet-Correa et
al. 2023). This study describes the epidemiological, clinical,
and pathological findings of BEH outbreaks in the Southern
Cone of Rondonia. Although there are reports of BEH in
the Brazilian Amazon region due to the consumption of P
caudatum (Tokarnia etal. 2012) and P, esculentum (Furlan et

Table 1. Bovine enzootic hematuria (BEH) in properties located in the Southern Cone of Rondoénia according to property size,
number of bovines compounding the herd, number of bovines with a clinic history of BEH, prevalence of BEH, and Pteridium
pasture invasion rate

Property Property size (ha) Herd Cattle with BEH Prevalence Invasion grade (0-4)
1 6.5 N.L 2 N.L 2
2 12 39 1 2.56% 0
3 15.7 1 20% 2
4 121 1 25% 2
5 25.4 28 1 3.57% 2
6 8.5 4 2 50% 1
7 517 45 1 2.22% 2

N.I. = Not informed.

Pesq. Vet. Bras. 45:e07772, 2025
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Fig. 3-6.

thickening of the bladder wall and the irregular mucosa containing many whitish and yellowish nodules. (4) Cut surface of a formalin-
fixed urinary bladder from a cow with BEH. The wall is thickened, with white areas interspersed among irregular yellowish areas.
(5-6) Histologic section of the urinary bladder from a cow with BEH. (5) Transitional cell carcinoma (asterisk) invading the lamina
propria-submucosa, forming nests composed of polygonal neoplastic cells (arrows). (6) Lamina propria-submucosa exhibiting nests
of polygonal neoplastic cells (arrows) interspersed with abundant fibrous connective tissue (asterisk). HE, obj. 10x.

al. 2014a), to date, BEH caused by P, esculentum consumption
has not been characterized in the Brazilian northern region.
In Ronddnia, BEH is not related in the central region (Schons
et al. 2012) and, as demonstrated in this study, is endemic
in the Southern Cone of this state. This study is the result of
interinstitutional cooperation between the UFMT and the
“Instituto Federal de Rondénia”, Campus Colorado do Oeste.
It highlights the importance of diagnostic laboratories for
understanding livestock diseases in Brazil, as described by
Riet-Correa etal. (2025). The prevalence of BEH in the studied
region showed a wide range, from 2.22% to 50%, as reported
in other studies that describe a range of 0.8% to 70% (Furlan
et al. 2014a, Riet-Correa et al. 2023).

Most farms with a history of BEH were dairy farms. BEH
cases are typically observed on dairy farms (Tokarnia et al.
2012, Riet-Correa et al. 2023), particularly in cows, as these
animals remain on the farm for long periods, which is essential
for the development of the disease, as they require prolonged
consumption of small amounts of the plant (Pamukcu et al.
1967, Tokarnia et al. 2012). However, as observed in this study,
less frequently, the disease may occur in beef cattle (Tokarnia

e Db iR o\ ) ke R

Fig. 7. Histological section of the urinary bladder from a cow with
bovine enzootic hematuria (BEH). The epithelial neoplastic cells
from transitional cell carcinoma exhibited strong cytoplasmic
immunostaining. IHC, anti-Pan Keratin antibody (AE1/AE3), obj. 20x.
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etal. 2012, Reis et al. 2016, Riet-Correa et al. 2023), mainly
affecting cows on farms designated for cow-calf operation,
since this animal category, as well as dairy cows, remain
for long periods of time on the property, which allows the
ingestion of small amounts of the plant.

Controlling pasture invasion by Pteridium spp. is complex.
It frequently requires the use of different mechanisms for
complete success, which involves not only the destruction of
fronds but also the progressive reduction of rhizome biomass
(Lowday 1987) by combining mechanical, chemical, and soil
management methods (Tokarnia et al. 2012, Riet-Correa et
al. 2024), as observed in Properties 2 and 7, where the fern
was considered controlled.

Regarding fern control using herbicides, the owners
reported that localized application with a backpack sprayer
yielded better results than generalized spraying, which may
be a limiting factor depending on the area to be treated (Le
Ducetal. 2000). The use of herbicides alone yields satisfactory
results but can be costly, as constant applications are required
to completely eradicate the plants (Ducatti 2016, Boabaid et
al. 2018). On properties located in the same rural settlement
as Property 2 and which also used the same combination of
herbicides (Properties 3, 5, and 6), despite the reduction
in pasture invasion, there were still significant amounts of
Pteridium spp. on the paddocks. In this study, costs may have
influenced the efficiency of fern control with herbicides, since
the predominant type of rural property (small-scale livestock
farming) does not allow for high investments.

Correcting soil acidity through liming, as carried out on
Properties 2 and 7, is an important way to contain the spread of
Pteridium spp., as they grow best in soils with greater acidity;
however, there is evidence that liming alone is not sufficient
to eradicate the plant (Tokarnia et al. 2012).

In addition to using herbicides and liming for soil management,
the owners of Properties 2 and 7 also mechanically destroyed
the plants, either by mowing or manual weeding.

Clearly, this is a viable and efficient practice only on smaller
properties, considering the physical strain on the workers
performing this work. Fern mechanical destruction was constant
on Properties 2 and 7. This practice was important because it
allowed the plant to be exhausted through successive regrowth,
which probably makes chemical control more efficient, as
observed in other studies (Lowday 1987, Lowday & Lakhani
1987). Manual weeding practice alone is complex because,
to be fully effective, it requires removing the entire rhizome,
which is deep and highly branched (Grange & Swallow 2018).
It is necessary to note that care must be taken with cattle’s
access to recently mown pastures, as Pteridium sprouts are
highly palatable and contain a high level of ptaquiloside. If
large amounts of sprouts are consumed, the hemorrhagic
syndrome may occur (Marcal etal. 2001, Boabaid et al. 2018).

On two farms, owners reported selling sick animals during
the intermittent disease period, as cows showed clinical
improvement and regained weight. The sale of sick animals
during these periods, when they appeared healthy and in better
body condition, has been observed in other regions (Galvao et
al. 2012, Furlan et al. 2014a). Although some authors indicate
that vitamin E and selenium supplementation can improve
hematuria (Moreira-Junior et al. 2024), there is no treatment for
BEH. Intermittent clinical manifestation occurs during periods

Pesq. Vet. Bras. 45:e07772, 2025

of hematuria interruption, but 100% of animals with BEH die
from clinical consequences of the disease (Galvao etal. 2012).

In all properties with a history of BEH, as well as in the cow
evaluated, the clinical signs and macroscopic and microscopic
findings were similar to those described in studies of BEH
due to Pteridium spp. poisoning (Ddbereiner et al. 1967,
Tokarnia et al. 1969, Peixoto et al. 2003, Gabriel et al. 2009,
Reis etal. 2016, Riet-Correa etal. 2023). The urinary bladder
lesion is due to the radiomimetic effect of Pteridium spp.,
which is expressed during the metabolism of PTQ. Once in
the organism, PTQ is metabolized in alkaline environments,
forming an intermediate called dienone, which is subsequently
converted to Pterosin B, a process that depends on the
alkylation of a target molecule (Ojika et al. 1987, Yamada et
al. 2007). It is believed that chemical carcinogenesis results
from the alkylation of nucleosides, leading to weakening and
subsequent rupture of the DNA chain (Kushida et al. 1994).

On three farms, despite reports of BEH, there were no
Pteridium sp. in the pastures. The active principle present
in Pteridium spp. (PTQ) is not exclusive to this genus and
has been detected in other ferns of the genera Diplazium,
Polystichum, Dryopteris, Onychium, Pseudocyclosorus, Athyrium,
Hypodematium, Pteris, Cheilanthes, Cibotium, Dennstaedtia,
Histiopteris, Hypolepis, Microlepia, as well as in Pityrogramma
calomelanos, one of the “samambaias-do-brejo” (swamp ferns)
observed on these farms (Ojika et al. 1987, Panthania et al.
2012, Saito et al. 1989, Somvanshi et al. 2006, Yamada et al.
2007). Although the principle occurs in several fern species,
cases of poisoning are described mainly related to the genera
Pteridium and, less frequently, Cheilanthes, Pteris, Adiantopsis,
and Onychium (Dawra et al. 2001, Micheloud et al. 2017, Rai
etal. 2017, Oliveira et al. 2020, Riet-Correa et al. 2023, Cope
2025). Further research is needed to study the involvement
of P calomelanos as a possible cause of BEH.

CONCLUSION

Bovine enzootic hematuria (BEH) has occurred on cattle farms
invaded by Pteridium spp. in the Southern Cone of Rondénia
and occurs as an endemic disease.
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