Diseases in ruminants associated with Pterldlum aqui
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Pteridium aquilinum (L.) Kuhn, commonly referred as common fern, fento or fern of the
mountains, or female fern of apothecary, is a cosmopolitan species, absent only in the polar and
desert regions [1-2].

The global presence of Pteridium aquilinum can be attributed to its remarkable adaptability to
various environmental conditions (Figure 1). This plant exhibits a highly opportunistic nature and
employs a range of mechanisms to sustain its dominance. [1,3].

1- aquilinum
2- wightianum
}""* L 3- pubescens
: "'- ~'W :
o 4- feei

5- decompositum

6- pseudocaudatum

7- latiusculum

8- africanum

Figure 1. Geographical distribution of Pteridium aquilinum subspecie aquilinum (Adapted from Page, 1976).

The morphology of the plant can be
categorized into three main parts:
roots, rhizomes, and fronds, with the
fronds featuring fiddleheads in their
immature stage (Figure 2). As the
Bracken fern (BF) develops, the
fiddlehead progressively  unfurls,
eventually giving rise to mature fronds
responsible for the dispersal of
essential spores required for
reproduction [4-5].

Figure 2. Bracken Fern.

Based on the cases received at the Histology and Anatomical Pathology and at the Veterinary
Hospital of UTAD (Vila Real, Portugal), the authors describe the main animal syndromes
associated with the ingestion of P. aquilinum in ruminants, based on the literature

The primarily associated syndromes observed in animals that consume this plant were thiamine
deficiency, blindness in sheep, acute or subacute poisoning with bone marrow depression, and
consequently, leucopenia and bladder tumours in cattle. The plant in question possesses various
toxic constituents, namely illudane and il-ludalane sesquiterpenes, nor-sesquiterpenes, benzoic
acid derivatives, cinnamic acid derivatives, enzymes, and thiaminases, flavonoid antioxidants
such as quercetin and kaempferol, along with an unstable glycoside and also prominent
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Blindness in sheep

In sheep, ingestion of Pteridium
aquilinum appears to be associated
with blindness due to progressive
retinal atrophy (Figure 3) [14]. The
animals experience permanent
blindness and remain generally alert.
The responsiveness of their pupils to
light IS typically diminished.
Histologically, the affected animals
exhibit severe degeneration of retinal
rods, cones, and the outer nuclear
layer, which is most prominent in the
tapetal portion of the retina [15-13]
[16]. Additionally, these animals often
present other lesions including bone
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Bladder tumours in cattle

Associated with fern carcinogens are
bladder neoplasms (Figure 4), usually
with enzootic hematuria and upper
alimentary tract neoplasms in cattle
[21]. The major carcinogenic
compound of Pteridium is known as
ptaquiloside (PTA), wich contain the
potent carcinogen dienone 2 that
exhibits significant alkylating activity,
leading to  the cleavage of
deoxyribonucleic acid (DNA). When
animals consume it in high doses can
cause DNA damage, resulting in
programmed cell death and cell cycle
arrest even at lower doses [7] .

CECAV

Fortunately, hydrothermal methods
have been discovered to degrade PTA
into a stable form, potentially reducing
its toxicity. However, there is a need for
B further specific research [4].

marrow suppression, hemorrhage,
Immunosuppression, and urinary tract
neoplasia [17].
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Figure 3. Bllndness in sheep Figure 4. Bladder tumor in cattle

Acute or subacute poisoning

Ingestion of bracken fern can lead to acute poisoning and produce various clinical
symptoms, including fever, apathy, drooling, hemorrhages in organs such as the
gums, nostrils, and gastrointestinal tract. Hematuria and blood in the milk may also
occur. Necropsy findings often include red infarcts in the liver and significant bone
marrow aplasia [19-21] .

Pteridium aquilinum, also known as bracken fern, is rapidly spreading worldwide,
posing a significant threat in Portugal due to favorable environmental conditions.
The spread is aided by abandoned crops and forest fires. The fern's extensive
rhizome system allows it to survive fires and produce spores in exposed areas, easily
dispersed by wind. It quickly colonizes burned areas. Bracken fern intoxication is
incurable, except in cases of thiamin deficiency. Controlling exposure through
improved grazing management and alternating grazing areas can minimize poisoning
risk. Measures like cutting mature plants and deep tillage can stop its growth.
Climate change contributes to its proliferation, It is important to recognize the
negative consequences this fern can bring to both humans and animals.
Therefore, caution must be exercised to prevent excessive exposure to its

hazardous chemicals.

The participation of Pires |, Silva F. was supported by the projects UIDB/CVT/00772/2020 and
LA/P/0059/2020, funded by the Portuguese Foundation for Science and Technology (FCT). (Project
UIDB/CVT/0772/2020). The participation of Garcés A. was supported by National Funds from FCT
Portuguese Foundation for Science and Technology, under the project UIDB/04033/2020.

carcinogenic compound known as ptaquiloside [6-7].

Thiamine deficiency

Thiamine deficiencies are frequent, due to the type 1 thiaminase present in this plant. They are
mainly affected in monogastric herbivores such as horses since the microbial flora can synthesize
this vitamin from its’derivatives in ruminants [8-10]. Typical cases of poisoning from bracken fern
require relatively high doses (hay contaminated with 20%—25% bracken fern) over an extended
period (three months at-least). In horses, the condition known as equine bracken staggers are
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