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ABSTRACT

Background: Studies on intestinal parasites in cougars Puma concolor are scarce, and most of the available information
on the species has been derived from individuals in captivity. One of the greatest threats to the survival of wild cats is
habitat loss caused by urban sprawl, agricultural matrix, and linear developments such as highways and railways, which
expose animals to direct contact with humans and to a high risk of death. Given the lack of scientific data the objective of
this study was to report on the occurrence of intestinal parasites in a cougar (P. concolor) specimen from the northwestern
region of Parana State, Brazil.

Case: The carcass of a free-living cougar (P. concolor) individual was sent to the Interdisciplinary Science Museum (Museu
Interdisciplinar de Ciéncias - MIC) of Paranaense University (Universidade Paranaense - UNIPAR); an individual was
killed during a collision with an unidentified vehicle on highway PR-486, in the municipality of Mariluz (PR, Brazil).
The geographical coordinates of the location where the animal was found are: 23°59'29"S, 53°8'47"W. This region is
characterized by semi-deciduous seasonal forest remnants. After being identified on site and collected by the inspectors
of the Parand Environmental Institute (Instituto Ambiental do Parana - IAP), the cadaver was donated to the MIC (by the
IAP) for a necropsy to elucidate the cause of death. In this context, the cadaver was sent to the Animal Pathology section
of the Department of Veterinary Medicine at UNIPAR. The animal was necropsied by performing the standard necropsy
technique for carnivores: opening the intestine through the mesentery and exposing the mucosa from the duodenum to the
colon. The necropsy showed that the cause of death was hypovolemic shock due to trauma. During necropsy, parasites in
the intestinal lumen were visible to the naked eye. Parasites and feces were collected and stored in sterile flasks containing
10% formaldehyde and saline. The parasites were subjected to Faust and Hoffman techniques, micrometry, and morpho-
logical analysis, resulting in the identification of the roundworm Toxocara cati and the tapeworm Spirometra decipiens.
Discussion: 1dentifying the roadkill species along highways is of paramount importance, since they are living very close
to man and, consequently, reservoirs and disseminators of different infectious and parasitic zoonoses may be possible.
Infection by protozoa and helminths in animals usually occurs by ingesting the infective form present in food or water.
Toxocara cati and the tapeworm Spirometra decipiens were only reported in captivity before. Research on parasites in
free-living wild animals is not common in the scientific literature and this is due to the difficulty of capturing this animal
category as they live in difficult to access places such as forests and forests, therefore, research projects in partnership with
museums are extremely important for the recognition of wild animal species that circulate in the region, in addition to the
parasitic identification of these animals for future sanitary measures and for the preservation of the animal species in the
environment. The Parasitological studies of wild animals are highly relevant for expanding this knowledge, especially
considering the possible transfer risk of specific parasitic diseases to other animals, as well as to humans.
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INTRODUCTION

The cougar Puma concolor is the most wi-
despread terrestrial mammal in the neotropical region
[8,26,36], it is a solitary, territorial carnivore similar
among many other species of felids, although it may
manifest itself differently for males and females [36].
In Brazil, the cougar is found in all biomes [27] and
inhabits different types of environments [7].

Animal mortality on Brazilian highways has
been increasing due to deforestation and habitat frag-
mentation, which have been directly linked to wildlife
roadkill [23,34].

Studies on intestinal parasites in the cougar (P.
concolor) are scarce, and most of the available informa-
tion on the species has been derived from individuals
in captivity [4,15,25,28,29,39]. In general, intestinal
parasites, especially helminths, are not indicated as the
cause of death in wildlife, although they may cause
changes in behavior, reproductive and nutrient uptake.

These changes may render individuals more vulnerable
to other environmental pressures [3].

Given the lack of scientific data, and the con-
cern about the role of wild cats in the transmission of
parasitic diseases to humans and other animal species,
the objective of this study was to detect and identify
intestinal parasites in the feces of a cougar (P. conco-
lor) roadkill on a highway in the northwestern region
of Parana State, Brazil.

CASE

The carcass of a free-living cougar (P. conco-
lor) individual was sent to the Interdisciplinary Science
Museum (Museu Interdisciplinar de Ciéncias - MIC)
of Paranaense University (Universidade Paranaense -
UNIPAR); an individual was killed during a collision
with an unidentified vehicle on highway PR-486, in
the municipality of Mariluz (PR, Brazil). The geogra-
phical coordinates of the location where the animal

Figure 1. Helminths recovered in Puma concolor from Parand State. A- Spirometra decipiens. cs: cirrus sac; vp: vaginal pore; ut: uterus; o: ovary; t:
testes [Carmine stain]. B-D- Toxocara cati. Lactophenol clarification. B- Anterior end. ca: cephalic alae; e: esophagus; b: bulb esophagic. C- Detail of
lips (1); D- Posterior end. s: spicule, ta: tail.
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was found are: 23°59°29”’S, 53°8°47”W. This region
is characterized by semi-deciduous seasonal forest
remnants. After being identified on site and collected
by the inspectors of the Parand Environmental Institute
(Instituto Ambiental do Parana - IAP), the cadaver
was donated to the MIC (by the IAP) for a necropsy
to elucidate the cause of death. In this context, the
cadaver was sent to the Animal Pathology section of
the Department of Veterinary Medicine at UNIPAR.

The cougar was a male weighing 65 kg. The
animal measured 75 cm from cervical vertebrae to sa-
crum and 30 cm from nose to nape with a 50 cm skull
circumference and a 65 cm long tail. The forelimbs
measured 35 cm in length, whereas the hindlimbs
measured 42 cm. The chest circumference measured
90 cm, and the total length of the animal from nose to
tail-tip was 1.70 m. The age was determined based on
[2] photographic guide, characterizing the Puma as a
young adult, from 3 to 4 years old. Its fur was beige
on the back, with lighter, almost white, ventral regions.

The animal was necropsied at the Veterinary
Hospital of UNIPAR by performing the standard ne-
cropsy technique for carnivores: opening the intestine
through the mesentery and exposing the mucosa from
the duodenum to the colon. The necropsy showed that
the cause of death was hypovolemic shock due to trau-
ma. During necropsy, parasites in the intestinal lumen
were visible to the naked eye. Parasites and feces were
collected and stored in sterile flasks containing 10%
formaldehyde (EMSURE®)! and saline.

The collected material was subjected to the
zinc sulphate centrifugal flotation method and to
spontaneous sedimentation [11,17]. To identify the
parasites, the collected roundworms were clarified
in lactophenol, and the tapeworms were stained with
acetic carmine and diaphanized in creosote [1], follo-
wed by micrometry and morphological analysis. The
helminths were identified under a microscope with
differential interference contrast optics (Leica DMLB
5000, Leica Microsystems)>.

Parasitological analysis identified the roun-
dworm Toxocara cati and the tapeworm Spirometra
decipiens (Figure 1). The identification of 7. cati (n
= 2) was confirmed by the cephalic alae, mouth with
three fleshy lips without interlips, esophagus ending
in a ventricle, digitiform appendix at the male tail and,
especially, by the size of the spicule, which was 1.70
mm [31,38,39]. Spirometra decipiens was identified

base on [21], who characterized the species by its small,
spoon-shaped scolex with two distinct bothria, mature
proglottids, uterus with 3-4 turns and ball-shape at the
end, crescent-moon-shaped vaginal opening located
closer to the cirrus opening than to the uterine pore,
and genital pore ventrally located in the midline in the
1/5 anterior of the proglottids.

DISCUSSION

The parasite Toxocara cati was identified in
fecal samples from this road killed animal. The results
of this study corroborate the findings in Washington
(USA) [33], which T cati was one of the two parasites
detected in two free-living cougars (P. concolor). Ho-
wever, differing results were found in Rio Grande do
Sul (RS) [10] when studying a cougar in captivity; the
results showed a mixed infection of Cryptosporidium
sp. oocysts, Trichuris sp. eggs, and oocysts suggestive
of Toxoplasma gondii or Besnoitia sp. In Belize, Cen-
tral America, [29] studied parasites in jaguar (Panthera
onca), Jaguarundi (Puma yagouaroundi), jaguatirica
(Leopardus pardalis) and puma (P. concolor) feces;
they detected and identified eggs of Paragonimus sp.,
Taeniidae, Strongylus sp., Toxocara cati, Toxascaris
sp., Capillaria sp., Spiruridae, Oncicola sp., larvae of
Aelurostrongylus sp., oocusts from Hammondia parda-
lis, Isospora sp., Toxoplasma gondii, and Sarcocystis
Sp. sporocysts.

Another parasite identified during necropsy
was Spirometra decipiens, which is commonly found in
cats and dogs in Asia and has been shown to be trans-
mitted to humans [18,19]. Molecular identification of
this parasite in humans [18] and snakes [20] has been
reported in the literature, in addition to being on the
list of helminths known to be present in wild carnivores
of Brazil [39], however, no reports or research studies
identifying this parasite in large cats were found in
the literature. In a study conducted with 19 species of
mammals [14], 11 showed some type of egg and/ or
oocyst in feces, including: capybara, collared peccary,
white-lipped peccary, giant anteater, ocelot, cougar,
and jaguar.

Highways improve access to farming areas,
promoting job creation, income distribution, and tou-
rism, which in turn increase land value and contribute
to the quality of life and the social and economic de-
velopment of a region [12,30]. However, similar to any
human enterprise that alters an ecosystem, highways
have negative environmental impacts resulting from



M.A.C. Del Vechio, E. Geronimo, E.E.P. Castro, et al. 2020. Intestinal Parasites in Free-Living Puma concolor.

Acta Scientiae Veterinariae. 48(Suppl 1): 557.

the fragmentation of natural areas, which is currently
recognized as one of the main threats to biodiversity
conservation [6,22].

In Brazil, studies on the impact of highways on
wildlife roadkill have been conducted in different Bra-
zilian states. Studies in Goias (GO) [32], Rio Grande
do Sul (RS) [37] and Minas Gerais (MG) [35], reported
141 wild animal species and one roadkill for every 19.2
km of highway, 27 species and one roadkill for every
6.8 km, and 32 species and one roadkill for every 13
km, respectively. These studies have only quantified
wildlife roadkill and identified roadkill species on
highways. However, the health status of these animals
must be studied because they live in close proximity to
humans and therefore can be reservoirs and dissemi-
nators of different infectious and parasitic zoonoses.

In this study, an unidentified vehicle immedia-
tely roadkill a cougar (P. concolor) on a highway of the
northwestern region of Estado do Parand State, Brazil.
Several authors have reported that animal species are
roadkilled on highways due to habitat fragmentation,
which interferes with the natural species movement,
and due to the presence of food along highways, which
attracts the animals [5,6,13].

Ecological changes can increase the contact be-
tween pathogen species and new host populations, and
natural selection pressures can in turn promote the oc-
currence of dominant pathogens adapted to these new
environmental conditions [9]. This may render wildlife
epidemics caused by parasites from domestic animals
increasingly more common [16]. One of the main
benefits of an efficient wildlife disease-monitoring

program is the early detection of new or emerging
diseases, some of which may have serious zoonotic
and economic implications [24].

Therefore, research projects conducted in part-
nership with museums are extremely important as they
document wildlife species moving in the region and can
enable identification of parasites in those animals; these
data can be useful for future health and environmental
preservation measures.

Studies on mammalian parasites in Brazil be-
gan in 1648, however, despite this long history, there
are few studies on their diversity. Studies on the intes-
tinal parasites of free-living cats are highly relevant
for increasing our knowledge of the biology of these
animals and their relationships with the environments
they inhabit [38].
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