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ABSTRACT

Background: Monitoring the health of wild animals under the principles of one health contributes to the prevention of
diseases and the preservation of human and animal health, thus contributing to the conservation of species.

Aim: The current study describes the clinical and paraclinical status of an ocelot (Leopardus pardalis) captured in
Buriticd, Antioquia, Colombia, for research purposes with the aim of contributing to the construction of animal health
reference values in the wild, considering the scarcity of published data for the country on capture, management, and
paraclinical parameters related to this species.

Methods: For this, hematological parameters, blood chemistry, urine cytochemical analyses, and coprological
examinations were carried out.

Results: The hematological values of the captured individual do not show relevant differences concerning those
reported in the literature in both captive and free specimens. However, differences were identified between the reference
blood chemistry and urine cytochemical values between reports of animals in captivity and the wild, revealing the need
to develop reference standards for animals in the wild that guarantee adequate management of these species and favor
their conservation. A possible picture of renal failure and multiple parasitic infections of epidemiological importance
was found.

Conclusion: This study reports for the first time a urine infection by Capillaria sp. and an infection by Dicrocoelium

spp. in fecal matter for the species.

Keywords: Wild feline, Capillaria spp., Dicrocoelium spp., South America, Leopardus pardalis.

Introduction

Under the One Health principles, monitoring the health
of wild populations is crucial to understanding and
managing threats to the health of domesticated fauna,
wildlife, and humans (Zinsstag et al., 2018). Hence, the
conservation science approaches are expanding beyond
understanding the behavior, abundance, and habitat
use of wild animals to approaches extended from one-
health and one-wellness approaches with the goal of
understanding and minimizing impacts related to disease
transmission, hybridization phenomena, public health
problems, environmental pollution, animal welfare,
and conservation (Deem et al., 2001). Therefore, it
is pertinent to understand and standardize clinical
and paraclinical parameters, whether physiological
or genetic, that allow establishing reference values
to define the health status of wild animals in the wild
(Barnes et al., 2008; Widmer et al., 2016).

In Colombia, few studies document the health status of
various species, particularly, carnivores in their natural

habitats. Due to their extensive habitat requirements
and low population densities, among carnivores,
felines are particularly susceptible to habitat loss and
fragmentation processes that expose them to different
risks associated with diverse anthropic processes
(Anile et al., 2019). One of these is the transmission
of pathogens from domesticated animals to wild
felines and the effects that these pathogens can have
on individuals and populations, potentially contributing
to the decline and extinction of species (Aguirre et al.,
2002; Carver et al., 2016). Among the main limitations
associated with the study of felids in the wild are
their reserved habits, low population densities, and
difficulties associated with capture processes, such as
high implementation costs (Barea-Azcon et al., 2007;
Mcecarthy et al., 2013; Widmer et al., 2017). In the case
of ocelots in the wild, there is little published data on
the capture and handling processes.

On the other hand, the identification of species through
morphological strategies has been one of the most

*Corresponding Author: Juan Felipe Zapata. Grupo de Investigacion en Medicina Veterinaria (GINVER), Corporacion
Universitaria Remington, Medellin, Colombia. Email: juan.zapata@uniremington.edu.co

Articles published in Open Veterinary Journal are licensed under a Creative Commons Attribution-NonCommercial 4.0 International License

BY NC


mailto:juan.zapata@uniremington.edu.co
https://orcid.org/0009-0006-9773-7712
https://orcid.org/0000-0001-6493-6420
https://orcid.org/0000-0003-0726-5362
https://orcid.org/0000-0001-6101-2994
https://orcid.org/0000-0001-7717-4875
https://orcid.org/0009-0006-1814-9163
https://orcid.org/0000-0003-2488-0308
https://orcid.org/0000-0001-8782-945X
http://dx.doi.org/10.5455/OVJ.2024.v14.i8.15

http://www.openveterinaryjournal.com
M. F. Solarte et al.

Open Veterinary Journal, (2024), Vol. 14(8): 1866-1876

used techniques because the physical descriptors used
are casily observable and are expressed in the same
way regardless of the environment. However, the use
of morphological characters is of little use for the
differentiation of cryptic species (Volobouev et al.,
2002; Jorger et al., 2014) and in the case of species
conservation, morphological identification is difficult
to apply due to the scarcity of intact specimens. In
this sense, the application of molecular methods such
as “DNA barcoding” is more precise and efficient for
identification (Li et al., 2017), and also allows us to
understand the evolution, ecology, and biodiversity of
multiple species (Hebert et al., 2003).

In Colombia, no reports of paraclinical parameters and
molecular identification related to this species have
been made because research approaches to date have
been focused on understanding behavior, abundance,
patterns, and habitat use (Diaz-Pulido and Payéan
Garrido, 2010, Garcia et al 2019). Accordingly, this
study reports the clinical, paraclinical, and molecular
identification analysis of a female ocelot captured in
Buriticéd, Antioquia, Colombia. We collected data related
to hematological parameters, blood chemistry, urine
cytochemical analysis, and coprological examinations
to identify possible factors that could be affecting the
population health of these felines in highly fragmented
anthropic landscapes. The findings obtained will
significantly contribute to data collection, which will be
essential in the future for the development of reference
intervals specific to these species. Through reviews
and statistical analyses, these data will aid statisticians
and scientists in establishing normal ranges of health
parameters, thereby enabling a better understanding
and conservation of wildlife. This information will be
essential to detect possible trends or emerging problems
in their well-being and will allow comparisons to be
established based on the recorded data. Furthermore,
it will facilitate the identification of factors that may
influence the health of wild animals and guide strategies
for the conservation and management of wildlife.

Materials and Methods

Study area

This study was carried out in the western region
of the Department of Antioquia, Colombia, near
Serrania de Buriticd, which is located in the north of
Cordillera Occidental (western mountain range) and
is of ecosystem importance as it corresponds to one
of the transit routes for the biological diversity that
disperse between Nudo de Paramillo and the Darién
region in the north and the Andean forests and the
biogeographic region of Chocé towards the south and
west, characterized by a predominance of Andean
Humid Forest ecosystems (Corantioquia, 2022). The
study area is represented by a heterogeneous landscape
that includes riparian forests, high and low secondary
vegetation, crop mosaics, monoculture pastures, bare
and degraded lands, road networks, infrastructure and

urban fabric, and a mining extraction zone that has
biotic influence in an area of approximately 2,948
hectares ranging from the Cauca River at 600 m a.s.1.,
up to 2,200 m a.s.l. in the municipal borders of Buritica.
Capture methodology

To capture ocelot individuals, 19 Havahart® traps
(model 1079) designed for medium and large animals
were used, equipped with very high frequency (VHF)
radio signal transmitters that alert the presence of the
animal in the trap. The installation and baiting of all
traps took approximately one week. Each trap was
checked periodically every 24 hours to maintain the
bait, accumulating a total of 380 trap nights before the
capture.

Various types of baits were used: olfactory, visual,
and live animals in adjacent cages to the capture trap,
specifically production chickens. These chickens,
which were not consumed, were monitored by the
team’s veterinarians, and their use was carried out
according to the protocol approved by the relevant
bioethics committees.

Visual baits consisted of objects that reflected light, such
as compact discs (CDs) or Christmas ornaments, which
were hung from a branch or the adjacent vegetation at
a height of at least 40 cm above the trap. These objects,
when reflecting light, created flashes near the trap and
attracted the attention of the felines, who approached
the trap drawn by the flashes.

Olfactory baits consisted of gauzes soaked with sardine
and tuna oil placed inside perforated Falcon tubes
(with at least three perforations on each side). These
tubes were placed inside the trap compartments, so the
feline was attracted by the smell but could not access
the contents of the tube. The gauzes were placed inside
these tubes to prevent ants and other insects from easily
accessing and carrying away the gauze from the trap.
For trap placement, aspects related to identifying feline
pathways in the study area were considered. To this
end, camera traps were installed three months before
the capture sessions began in areas where the species of
interest had been recorded the previous year through a
systematic survey covering the entire study area.
Using the obtained records, behavior patterns and
routes of the individuals were evaluated, and a pre-
selection of the most suitable areas was made. Once
these locations were defined, the field team’s response
capacity was also assessed, considering criteria such
as the time needed to move with the equipment. This
was done to select areas with better access, allowing for
quicker response times, minimizing the time the animal
spent in the trap, and preserving the health of the live
baits.

Manipulation and anesthesia

An anesthetic protocol was carried out according
to the weight of the individual, applying an
intramuscular injection using a combination of
dissociative medications (Ketamine), alpha 2 agonists
(Metomidine), and Propofol.
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Clinical-physical evaluation

This assessment followed the occupational health
protocol for sampling and handling animals and
the basic guide for best practices during the capture
and handling of wildlife of the science-based NGO
Panthera Colombia. In this procedure, the information
collected was recorded in the data collection instrument
called “clinical history wild animals” prepared by
project researchers, including information on the date,
place of capture, species, age, body condition, state of
hydration/dehydration, as well as information related
to the physical examination per system and biometrics
measurement, photographic records and notes on the
samples taken from the individual.

Sampling

Once an adequate anesthetic plane was achieved
(Fig. 1), samples, biological data, and vital signs
were recorded and monitored every 5-10 minutes
throughout the procedure. The blood sample was
obtained by venipuncture of the right femoral vein for
hematological and molecular analysis in tubes with
EDTA and blood chemistry in a yellow cap tube. The
urine sample was taken using a sterile probe placed in
a gray-capped tube with boric acid additive. The feces
sample was collected directly from the rectum and the
traps and were stored at 2°C—4°C until analysis for a
maximum of 5 days. A portion of these samples was
placed in a Ziploc® plastic bag and subsequently frozen
at —20°C, and another part was placed in plastic bottles
with 70% alcohol in a 1:1 ratio and refrigerated at 4°C
until analysis. At the end of the procedure, an anesthetic
reverser (Atipamizol-Revertidine®) was used to

accelerate recovery. Subsequently, the individual was
released.
Paraclinical analysis

A hemoleukogram was carried out using 10 pl of
blood with EDTA that was passed through an auto
hematology analyzer BC-2800 Vet (Shenzhen Mindray
Animal Medical Technology Company Ltd., Shenzhen,
China), and a peripheral blood smear was made, which
was colored with Wright’s stain and read in an optical
microscope under the 100X objective with immersion
oil.

The blood chemistry analysis used serum separated and
frozen at —20°C until analysis in a chemical analyzer
Mindray BS-120 (Shenzhen Mindray Animal Medical
Technology Company Ltd., Shenzhen, China).

A urine sample was taken, and parameters such as
leukocytes, nitrites, urobilinogen, proteins, pH, blood,
ketone bodies, bilirubin, and glucose were analyzed
using a Mission® brand urine reagent strip. Density was
measured by refractometry with a portable CHILABX®
veterinary refractometer. Subsequently, the sample
was centrifuged at 1,500 rpm for 5 minutes, and the
sediment was analyzed in an optical microscope with
10X and 40X objectives.

Fecal samples were examined using two methods:
centrifugal-flotation in Sheather’s solution (d = 1.203
g/cm?) as described by Ogassawara et al. (1986), and
centrifugal-sedimentation with diethyl ether (Ferreira et
al., 1962). Both methods are qualitative, and the results
are expressed as the presence or absence of parasites.

Fig. 1. Anesthetized ocelot during clinical evaluation, sample collection, and anesthetic
monitoring.
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The quantitative analysis was interpreted according to
the number of crosses, established as follows: one cross
(+) for a mild infection with 1-5 parasitic structures per
field; two crosses (++) for a moderate infection with
6-10 parasitic structures per field, and three crosses
(+++), for a high infection with 11 to 20 parasitic
structures per field (Estrada ef al., 2014).

DNA extraction

DNA was extracted from the blood sample. The
entire volume contained in the EDTA microtainer was
transferred to a 1.5 ml tube and incubated at 55°C
for 20 min with 25 pl of proteinase K and 250 ul of
BLU buffer. The extraction was continued according
to the manufacturer’s instructions (HigherPurity™
Blood DNA Extraction Kit - Canvax Biotech). The
sample was preserved in 30 ul of elution buffer. The
sample was quantified in a NanoDrop™ 2000/2000c
spectrophotometer (Thermo Fisher Scientific), where
the quality and quantity of the sample were verified.
Molecular identification

The PCR for the molecular identification of the
Leopardus pardalis specimen was performed by
amplifying the cytochrome oxidase I (COI) gene
fragment. Endpoint PCR was carried out in a final
volume of 50 pl with 150 ng of DNA, 0.25 pl of Taq
DNA polymerase, 0.5 pl of 10X buffer, 0.5 pl of ANTPs,
and 0.5 pl 10 mM of each Chmf4 (TYT CWA CWA
AYC AYA AAG AYA TCG G) and Chmr4 (ACY TCR
GGR TGR CCR AAR AAT CA) oligonucleotide (Che
et al., 2012). The reaction conditions were: 2 minutes
at 94°C, 35 cycles of 30 seconds at 94°C, 30 seconds
at 53°C, 48 seconds at 72°C, and a final extension for
1 minutes at 72°C. At the end of the reaction, a 959 bp
COI gene fragment was obtained, verified in a 1.5%
agarose gel, and visualized under a UV lamp (Labnet
International, Inc.).

Sequencing and phylogeny analysis

The PCR product was sent to a commercial company
(Macrogen Inc., Korea) for sequencing using the Sanger
method. The same company purified the product. For
the phylogenetic analysis of the partial sequence of
the COI gene, 17 sequences of felines representative
of Colombia and South America were obtained. The
sequences were aligned using the CLUSTAL W.
Phylogenetic analysis was performed using the General
Time Reversible substitution model with Gamma
distribution (GTR+G), selected as the best substitution
model based on the Akaike Information Criterion
(AIC), and bootstrap values set to 1,000 replicates.
Pairwise distance analyses were conducted using the
Maximum Composite Likelihood model. All analysis
were performed in MEGA v.11 software.

Ethical approval

This project was endorsed by the Bioethics Committee
for Animal Research (CIBA) of Corporacion
Universitaria Remington (CUR) in its session on
December 7, 2022, based on Minute 11 of the same
year. In addition, the capture and collection of

mammals in the selected localities is covered by the
Framework permit for the Collection of Specimens
of Wild Species of Biological Diversity for Non-
Commercial Scientific Research Purposes granted by
the National Environmental License Authority (ANLA,
for its acronym in Spanish) with Resolution 00652 of
April 13, 2020.

Results

In the municipality of Buritica, near Quebrada
Chachafrutal (6°41°06.4”N 75°53’18.2”W), an adult
female ocelot was captured (Leopardus pardalis).
Its total measurement from head to the end of the
tail was 108 cm; its height was 41 cm, with a body
condition of 1, based on a scale from 1 to 5 (being 1:
excessively thin, 2: underweight, 3: ideal weight, 4:
overweight, and 5. Obese), a weight of 10.73 kg, with
dry and opaque mucous membranes, and an estimated
dehydration percentage of 4%—6%. The physical
examination per system showed normality except for:
i) the genitourinary system, where vaginal discharge
was evident, and ii) in the integumentary system and
annexes, a lesion was observed in nail no. 3 of the left
anterior limb (LAL), and diffuse hypertrichosis was
evidenced in the first two-thirds of the tail and at the
level of the left ileum due to friction with the Havahart®
trap.

The peripheral blood smear analysis showed structures
compatible with apicomplex protozoan hemoparasites
and normal-shaped red blood cells and platelets
in clusters. The hematology and blood chemistry
examinations were performed in the Veterinary
Diagnostic Unit of the CUR in Medellin. The values
recorded were compared with reference values obtained
from the only report of paraclinical parameters reported
in the literature on ocelots in the wild (Widmer et
al., 2016) and contrasted with the reference ranges
established by the International Species Information
System (ISIS, 2023) and Species 360 Global information
serving conservation (Species360, 2023), which are
elaborated from samples of captive ocelots (Table 1).
The macroscopic appearance of the urine was turbid,
yellow in color, pH 6.5, and with a density of 1020; the
chemical examination determined a high presence of
proteins (++++), blood in a small amount (+), ketone
bodies in low amount 15 (+), positive for leukocytes
(+++), and nitrites (++), negative for urobilinogen,
glucose, and bilirubin. In the sediment, the following
was observed: bacteria in moderate quantity, epithelial
cells 4-6 per high power fields (HPF), tall cells 2—4
per HPF, mucus in scarce quantity (+), erythrocytes
1-3 per HPF, leukocytes countless. Additionally, eggs
compatible with Capillaria spp. are observed; 54 eggs
were counted in the entire plate (Fig. 2).

In the coproparasitological analysis, four parasitic
genera of the Nematoda class were found: Ancylostoma
sp. (59.93 x 41.35 pum) (+++), Ascaridea (90.78 x
52.78 um) (+), Toxocara cati (68.96 x 63.20 pm)
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Table 1. Hematological and serum chemical parameters measured in an adult wild ocelot (Leopardus pardalis) captured in a rural
area of the municipality of Buritica, Antioquia Department, Colombia, in 2023. Reference intervals established in free-ranging/wild
(Widmer et al., 2016) and captive ocelots (ISIS, 2023; Species360, 2023) are included for comparison. Dashes indicate unavailable

data.

Reference values

Parameter Unit rsetsl::tys Wild ocelots (Widmer ~ Captive ocelots C?:;:::::Zl:ts
et al., 2016) (ISIS, 2023) 2023) >
Serum chemical parameters
ALT U/ 38 33-117 19-269 23-148
AST U/ 49 38-193 9-111 9-80
Globulin g/l 43.9 50-90.9 24-67 25-50
Alkaline phosphatase U/ 18 13-35 4-243 5-56
R Alb/glob - 0.56 - o -
serum protein g/l 68.3 74-113 56-100 56-86
Albumin g/l 24.4 22.1-28.2 22-46 24-51
Total bilirubin umol/l 0.00 1.2-3.4 0-15 1.7-9.1
Creatinine umol/l 145.86 61-114.9 71-283 62-256
Urea mmol/l 10.01 0.01-0.12 0-0.1 0-0.1
Cholesterol mmol/l 2.457 3.4-6.1 3.39-14.54 2.35-7.80
Triglycerides mmol/l 1.05 0.1-1.35 0.03-1.64 0.04-0.72
Amylase o1 477 — — 10-357
Hematological parameters
WBC x 10%/ul 15,100 15,500-19,900 4,620-23,300 4,700-17,700
RBC x 10%/pl 6,730,000  5,500,000-7,100,000 f ’01,3823885 55?52800’?00000_
Hematocrit L1 0.37 0.27-0.53 0.27-0.53 0.250-0.482
Hemoglobin g/l 108 95-131 94-191 82-159
MCV fL 55.6 42.25-60 42.9-62.8 43.0-59.6
MCH pg/cel 16 13.4-22.4 12.7-21.8 14-19.5
MCHC g/l 280 311.8-363.9 238-396 290-385
RDW % 21.4 o o 15.7-25.2
PLT x 1071 332 280-694 88-581 0.112-0.575
Absolute lymphocytes 6,800 12,100-19,800 4,620-23,300 8,200-22,100
Absolute monocytes 1,200 500-1,600 50-2,620 0-6,500
Absolute neutrophils 7,100 7,400-1,5900 105-20,700 0.09-18.79
Neutrophils % 93 - - 42.1-90
Lymphocytes % 7 o o 3.0-46.6
Monocytes % 0 - - 0.0-6.5
Eosinophils % 0 o - 0.0-17.0
Basophils % 0 o o 0.0-0.5

ALT: alanine aminotransferase, AST: aspartate aminotransferase, R Alb/Glob: albumin globulin ratio, WBC: white blood cells,
RBC: red blood cells, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular
hemoglobin concentration, RDW: erythrocyte distribution width, PLT: platelet count.

base pairs registered in GenBank with access code
OR345322 (Marin-Villa et al., 2023). The sequence
of the present study OR345322 was aligned in a
clade with two sequences from Leopardus pardalis,

(++), eggs of Dicrocoelium sp. (45.1 x 24.1 pm)
(+++), and nematode larvae (290 um) (+) (Fig. 3)
were registered. The COI gene analysis as a method
to identify animal species delivered a sequence of 663
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Fig. 2. Egg compatible with Capillaria spp. in a urine sample
of Leopardus pardalis.
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this clade presented good branch support greater than
86%. Furthermore, the pairwise distance between our
sequence (OR345322) with respect to the sequences of
Leopardus pardalis NC028315 and MW257208 was
0.0034 and 0.022, respectively. As seen in Table 2,
the lowest genetic distance (0.0352) occurred between
the Leopardus pardalis and Leopardus weidii groups;
while the greatest genetic distance occurred between
the Leopardus geoffroyi and Herpailurus yaguarondi
groups (0.1256). These data are consistent with
those presented in the phylogenetic tree (Fig. 4). All
of the above allowed us to confirm that the captured
individual corresponds to a specimen of Leopardus
pardalis (Fig. 4).

Discussion

The Leopardus lineage comprises seven species of
small spotted felines distributed throughout South
and Central America. These species are closely
related, and although some literature reports indicate
that mitochondrial cytochrome B sequencing is not
sufficient to differentiate between sister species since
interspecific distances are lower than intraspecific
diversity (Garcia-Alaniz et al., 2010); however, the use

Fig. 3. Coproparasitological findings. Parasites found in Leopardus pardalis. (A) Toxocara cati, (B) Ascaridea, (C) Ancylostoma,

D) Dicrocoelium spp., and E) a larva in feces sample.
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of genetic markers (COIL, COIIL, COIIL, Cytb, ND1-6, 4L,
ATP6, ATPS8, IrRNA, srRNA) depends on the species
to be identified, for which an analysis of previous
genetic reports must be carried out (Janczewski ef al.,
1995; Masuda et al., 1996; Adrados et al., 2019). In
the present study, the genetic identity of the individual
(Leopardus pardalis) was established and validated
based on the use of the COI marker. This mitochondrial
and universal marker has been used more frequently due
to its advantages such as: high variability, durability,
and small size. (Linacre et al., 2011). According to the
branch supports of the phylogenetic tree (Fig. 4) and
the pairwise distance analysis (Table 2), it was possible
to establish that the sample OR345322 corresponds to
the Leopardus pardalis clade.

The hematological profile showed that no altered
values were identified in relation to the morphology

of the red blood cells or their hemoglobin
concentration. Regarding white blood cells, a
slight leukopenia was identified at the expense of
incipient lymphopenia and neutropenia. However,
the study did not consider that these differences are
biologically relevant. These findings contribute to the
development of reference patterns of wild animals,
contributing to the findings previously described in
Brazil that resemble the reference values established
for animals in captivity (Widmer et al., 2016; ISIS,
2023; Species 360, 2023).

Blood chemistry analyses in the literature report
differences between the reference values of animals in
captivity compared to animals in the wild (Widmer et
al., 2016; ISIS, 2023; Species 360, 2023). In the case
of the ocelot in this report, most results are within the
normal ranges established for animals in captivity.
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Fig. 4. Phylogenetic analysis of the COI gene using maximum likelihood. The evolutionary history was inferred using the
substitution model (GTR+G) to model evolutionary rate differences between sites. Support values are derived from 1,000 bootstrap
replicates. The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The bar indicates 0.020
substitutions per site. The green circle corresponds to the LP001 sequence. Evolutionary analyses were performed using the MEGA

v1l1 software.
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Table 2. Estimates of evolutionary divergence over sequence pairs between groups. The number of
base substitutions per site from averaging over all sequence pairs between groups are shown. Analyses
were conducted using the maximum composite likelihood model. This analysis involved 18 nucleotide
sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All ambiguous positions were
removed for each sequence pair (pairwise deletion option). There were a total of 663 positions in the final
dataset. Evolutionary analyses were conducted in the MEGA v11 software.
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_
Leopardus pardalis
Leopardus tigrinus 0.0612
Leopardus weidii 0.0352  0.0572
Leopardus onca 0.1184  0.1191  0.1239
Puma concolor 0.1087  0.1242  0.1095 0.1213
Herpailurus yaguarondi 0.1167  0.1137  0.1177  0.1199  0.0760
Leopardus geoffroyi 0.0729  0.0609  0.0671  0.1273  0.1199  0.1256

Data in bold represent the maximum divergence (0.1256) between the Leopardus geoffroyi and
Herpailurus yaguarondi groups and the minimum divergence (0.0352) between the Leopardus weidii and

Leopardus pardalis groups.

However, when comparing the results of the analytes
of the feline in this work with the reference values
established for ocelots in the wild, a hypoglobulinemia
value of 43.9 g/l was found (Ref. Values 50-90.9 g/l in
Widmer et al. (2016)); creatinine with a value of 145.86
pmol/l (61-114.9 umol/l in Widmer et al. (2016)) and
urea with a value of 10.01 pmol/l (0.01-0.12 pmol/l
in Widmer et al. (2016)) were eclevated. Moreover,
cholesterol levels were also elevated (24.57 mmol/dl)
when compared to the reference values in the wild (Ref.
Values 3.4-6.1 mmol/L in Widmer et al. (2016)) and
in captivity (Ref. Values 3.39—14.54 mmol/L in ISIS
(2023), and 2.35-7.80 mmol/L in Species360 (2023)).
Furthermore, an elevated amylase value was registered
compared to the reference values in captivity. With
these results, kidney failure is suspected since elevated
urea and creatinine values associated with a decreased
urinary density with moderate dehydration are clinical
indicators of a kidney function disorder. However, the
current study did not carry out follow-up, monitoring,
or treatment of the ocelot. Therefore, a diagnosis of the
health status of the animal could not be made (Sparkes
etal., 2016).

In the evaluation of the peripheral blood smear
tinted with Wright’s stain, structures compatible with
apicomplex protozoan hemoparasites were observed
in the form of a ring inside the erythrocytes, which
possibly correspond to Cytauxzoon spp., reported in
wild felines in some studies (Davis, 1929; Ketz-Riley
et al., 2003; Luaces et al., 2005; André et al., 2011,
Alvarado-Rybak et al., 2016; Wang et al., 2017). In
Brazil, there are reports of infection by Cytauxzoon

spp. in ocelots (André et al., 2009, 2011). In the
case of ocelots in Colombia, Cytauxzoon spp. has
been identified in reports in the literature but without
molecular confirmation (Ayala et al., 1973). Since smear
tests are the only evidence, it is important to clarify
that direct observations of blood smears do not allow
species identification and molecular techniques are
needed. Likewise, Wright’s stain is neither diagnostic
nor indicated for the morphological identification
of hemoparasites. Nematodes such as Ancylostoma,
Ascaridea, and Toxocara cati are common in mammals
that have been extensively studied. However, the report
of Dicrocoelium spp. in humans and domesticated and
wild carnivores is until now considered an atypical
finding, making this report the first documented case
of Dicrocoeliosis spp. in ocelots. These infections
can occur due to the consumption of infected livers
or coprophagy of ruminant feces, as reported in the
literature (Burger et al., 2006; Mitchell et al., 2017,
Moure et al., 2017). Capillaria spp. are widely
distributed parasites and can be found in numerous
domestic and wild carnivores (Bédard et al., 2002;
Fiorello et al., 2006; Whitehead, 2009; Guimaries et
al., 2020; Alam, 2023). However, this constitutes the
first report of this parasite in the bladder of a wild
ocelot, and this infection may contribute significantly to
the kidney failure that is evident in the blood chemistry
analysis carried out since, in other studies, this type of
infection in other mammals has been reported related
to mild renal failure (Bédard et al., 2002; Rossi et al.,
2011). It is also important to mention that the habitat
of the ocelot in this study has strong anthropogenic
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pressures, such as livestock and mining, which can
also affect the health status of the animal. Although no
association between the environment and the health of
ocelots has been reported, the manifestation of chronic
kidney failure has been documented in humans living
in mining environments (Afrifa et al., 2017; Coulibaly
et al., 2020).

Conclusion

Like other small feline species, the ocelot (Leopardus
pardalis) has received little attention in health research,
which is why these findings have important implications
for the conservation of this species. The information
obtained about its health expands knowledge about the
clinical parameters of this species in wild conditions,
information that enriches the literature and that, through
future reviews, will contribute to the elaboration of
guides for the clinical management of this species
and the formulation of more effective conservation
strategies. In addition to the findings and contributions
of this study, which enrich the information on the
parameters and analytes of blood chemistry and
hematology, this study reports, for the first time,
infections by Capillaria sp. and Dicrocoelium sp. for
the species in the wild. This study highlights the need
to continually monitor the health and genetics of ocelot
populations to guarantee their long-term survival and
thus favor protection strategies for this species and its
habitat. Likewise, this report contributes to monitoring
infectious diseases and their circulation among different
species, including humans, as an expanded public
health strategy under a One Health vision to prevent
and manage emerging infectious diseases that invites
reflecting on considering health states and the ecology
of diseases. Interactions between species are a variable
of interest and a determining factor in public health and
conservation approaches.
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