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Dicotyles tajacu faces habitat destruction, free-range poaching, and parasitism in captive animals, which causes diarrhea, weight loss, and 
death.  This study aimed to determine the presence of nematodes and protozoa in peccaries in captivity in Campeche and Yucatán, México.  The 
study was carried out in 2 Management Units for Wildlife Conservation (UMAs, from its name in Spanish) and 1 backyard located in Campeche, 
and in a Wildlife Management Farm and Facility (PIMVS, from its name in Spanish) in Yucatán, where fecal samples from 47 individuals were co-
llected and placed in labeled polyethylene bags.  In the laboratory, feces were processed by sedimentation and flotation, and gastrointestinal 
parasites were identified based on morphometric characteristics.  The data obtained were analyzed using the χ2 test (P ≤ 0.05) in the Statistica 
v. 9.1 software.  The peccaries of PIMVS showed a higher prevalence of parasites, with 53.3 % positive individuals, and the highest parasite load 
(P ≤ 0.05) due to eggs of the helminth Strongylida sp. and oocysts of the protozoan Eimeria sp.  The prevalence recorded and the parasites Stron-
gylida sp. and Eimeria sp. observed in peccaries of the PIMVS were similar to those in zoos in other countries, implying that captive peccaries are 
more vulnerable to endoparasitism.  The determination of endoparasites in D. tajacu is relevant for animal health management in PIMVS, UMAs, 
and backyards to avoid zoonoses, especially before merging common spaces for the management of 2 or more species. 
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Dicotyles tajacu se enfrenta a la destrucción de su hábitat, cacería furtiva en vida libre y al parasitismo en cautiverio, que provoca diarreas, 
pérdida de peso y la muerte.  El objetivo fue determinar la presencia de nemátodos y protozoos en individuos en cautiverio en Campeche y 
Yucatán, México.  El estudio se realizó en 2 Unidades de Manejo para la Conservación de la Vida Silvestre (UMAS) y 1 traspatio ubicados en 
Campeche y 1 Predio e Instalación que Maneja Vida Silvestre (PIMVS) en Yucatán, donde se obtuvieron muestras de heces de 47 individuos, 
que se colocaron en bolsas de polietileno rotuladas.  Las heces fueron procesadas mediante sedimentación y flotación, y para la identificación 
de parásitos gastrointestinales se usaron los caracteres morfométricos.  Los datos obtenidos se analizaron mediante la prueba de χ2 (P ≤ 0.05) 
en el software Statistica v. 9.1.  Los pecaríes del PIMVS presentaron mayor prevalencia con 53.3 % individuos positivos y la carga parasitaria más 
elevada (P ≤ 0.05) debido a la presencia de huevos del helminto Strongylida sp. y ooquistes del coccidio Eimeria sp.  La prevalencia registrada y 
los parásitos de los géneros Strongylida sp. y Eimeria encontradas en el PIMVS, fue similar a zoológicos de otros países, lo que implica que estos 
animales en espacios cerrados son más vulnerables al endoparasitismo.  La determinación de endoparásitos en D. tajacu es relevante para el 
manejo zoosanitario en PIMVS, UMAS y traspatios, para evitar zoonosis, sobre todo antes de fusionar espacios comunes para el manejo de 2 o 
más especies. 

Palabras clave: Cautiverio; fauna silvestre; parasitosis; puerco de monte; zoonosis.
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The collared peccary (Dicotyles tajacu), which belongs to the 
family Tayassuidae, is a wild pig that plays an important role 
in ecosystems as a seed disperser, contributing to the spa-
tial distribution of the plants on which it feeds (Beck 2005; 
Jones and Gutiérrez 2007).  It also serves as a link in the 
food chain, being consumed by predators such as the jag-

uar (Panthera onca) and the puma (Puma concolor; Moreno 
et al. 2006).  From a socioeconomic standpoint, D. tajacu is 
among the 20 most important species used in México; its 
fur is used to manufacture coats and footwear (Fang et al. 
2008; Naranjo et al. 2010; Siruco et al. 2011), while its meat 
is sold in rural areas of Yucatán and Campeche, since pecca-
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ries are subjected to poaching (Reyna-Hurtado and Tanner 
2007; Fang et al. 2008; Montes and Mukul 2010; Barranco-
Vera et al. 2023).

To prevent this species from being included in a popula-
tion risk category due to indiscriminate poaching in México, 
the Official Mexican Norm NOM-059-SEMARNAT-2010 
(SEMARNAT 2010) has established Management Units for 
Wildlife Conservation (UMAs, from its name in Spanish) and 
Wildlife Management Farms and Facilities (PIMVS).  These 
are areas or spaces for the legal management of species 
where preservation strategies are promoted through main-
tenance, reproduction, repopulation, environmental educa-
tion, and reintroduction to natural areas (SEMARNAT 2010).  
Studies on captive mammals suggest that before releasing 
animals from UMAs to natural areas, they are tested for 
parasites to avoid diseases and potential zoonotic risks to 
wildlife (Mukul-Yerves et al. 2014; Liatis et al. 2017; Sierra et 
al. 2020), or even death (Menajovsky et al. 2023).

There are records of the presence of endoparasites such 
as Strongyloides sp. in free-living collared peccary and UMAs, 
Strongyloides sp., Strongylida (Oesophagostomum sp.), and 
Eucoccidiorida (Eimeria, Isospora) in the state of Yucatán 
(Mukul-Yerves et al. 2014).  Other endoparasites, such as 
Ascaris suum, Balantidium sp., Entamoeba polecki, Iodamoeba 
bütschlii, and Entamoeba polecki, have been reported in 
captive individuals in Brazil (Silveira et al. 2024).  However, 
studies that have determined parasites in captive pecca-
ries kept in UMAs, PIMVS, and backyards of Campeche and 
Yucatán, México are scarce, which hinders decision-making 
about the release of captive specimens or the consumption 

of their meat.  Therefore, this study aimed to determine the 
presence of gastrointestinal parasites (nematodes and pro-
tozoa) in peccaries living in conservation areas and back-
yards in Campeche and Yucatán, México.

The study was carried out from August to December 
2023 in 2 UMAs and 1 backyard in the state of Campeche, 
and in 1 PIMVS in the state of Yucatán.  The characteristics 
of each site are as follows: Site 1.  UMA Ecoturística Monte 
Nuevo, Senderos Interpretativos y Observaciones de Flora 
y Fauna (Monte Nuevo Ecotourism UMA, Interpretive Trails 
and Observations of Flora and Fauna; DGVS-UMA-VL-3699.-
CAMP), located in the municipality of El Carmen, Campeche 
(18° 24' 26.65'' N, 91° 10' 57.39" W), with a warm subhumid 
climate, mean annual temperature of 25.7 °C, mean annual 
precipitation of 1,540 mm, and altitude of 24 m (INEGI 
2010a).  Site 2.  UMA Casados Ranch Wildlife Conserva-
tion Center (SEMARNAT-UMA-IN-0024-CAMP), located in 
the municipality of Escárcega, Campeche (18° 36' 7.23" N, 
90° 42' 4.54" W), mean annual temperature of 26 °C, mean 
annual precipitation of 1,200 mm, and altitude of 24 m 
(INEGI 2009).  Site 3.  Backyard located in ejido José de la 
Cruz Blanco, Escárcega, Campeche (18° 37' 02.33" N, 90° 46' 
53.3" W), mean annual temperature of 26 ºC, mean annual 
precipitation of 1,150 mm, and altitude of 95 m (INEGI 
2009).  Site 4.  PIMVS La Reina Zoological and Botanical Park 
(SEMARNAT-PIMVS-0185-YUC-10), located in the municipal-
ity of Tizimín, Yucatán (21º 08' 53.13" N, 88º 09' 38.18" W, 
at 19 m), mean annual temperature of 27 ºC, mean annual 
precipitation of 1,000 mm, and altitude of 20 m (INEGI 
2010b; Figure 1). 

Figure 1.  Map with the geographic location of the 4 sampling sites of Dicotyles tajacu at site 1. UMA Carmen, Campeche; site 2. UMA Escárcega, Campeche; site 3. Backyard Escárcega, 
Campeche; site 4. PIMVS Tizimín, Yucatán.  
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At Site 1, the facilities consist of four 30 m2 yards with 
cement floor, galvanized-mesh walls, and part of the roof 
made of galvanized sheets; each yard has drinking troughs 
and feeders.  The diet comprises a mixture of fruits and veg-
etables, and animals have been born in captivity for more 
than 10 years.  In Site 2, peccaries have been born and live 
in the wild; there are natural and artificial drinking troughs 
in the dry season.  Site 3 is a 6 m2 yard with an unpaved floor 
and walls and roof made of galvanized sheets; the drink-
ing trough is a tire split in half.  The peccaries kept in this 
yard were captured from the wild and do not have a feeder; 
they are fed herbs, tortillas, or vegetable waste.  Site 4 is an 
area of 616 m2 with unpaved floor, galvanized mesh walls, 
drinking troughs, and cement feeders.  The diet comprises 
a mixture of fruits and vegetables, and animals have been 
born in captivity for more than 20 years (Figure 2).

Fecal samples were obtained using a non-invasive 
method.  Each animal was observed for 4 hr (6:00 hr to 
10:00 hr); when it defecated, its feces were collected with a 
polyethylene bag labeled with the number and sex of the 
animal and the site of collection.  All samples were kept in 
an ice box and transported to the Animal Science Labora-
tory of the College of Postgraduates, Campeche Campus. 

In the laboratory, each fecal sample was first homog-
enized.  Then, 2 g was collected for the quantification of 
protozoan oocysts using the sedimentation methodol-
ogy (Rodríguez-Vivas et al. 2011); for nematode eggs, the 
McMaster flotation method was used (Alpízar et al. 1993).  
Afterward, the McMaster cameras were read, and para-
sites were identified under a Leica light microscope using 
the 40x lens and following the taxonomic keys of Soulsby 
(1987) and Quiroz (1989).  The prevalence rate was deter-

Figure 2.  Specimens of collared peccaries, Dicotyles tajacu at the sampling sites, a) site 1, UMA in Carmen, Campeche; b) site 2, UMA in Escárcega, Campeche; c) site 3, Backyard in 
Escárcega, Campeche; and d) site 4, PIMVS in Tizimín, Yucatán.  Images available on cflota@colpos.mx.
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mined using the formula (Datta et al. 2024): Prevalence = 
(number of parasitized individuals / number of individuals 
sampled per site) x 100. 

Likewise, photographs of protozoa and cysts were taken 
from the most representative observations for future stud-
ies on parasites (Figure 3).  Finally, the parasite load was 
compared between sites using the χ2 test (León et al. 2019) 
applying a significance criterion of P ≤ 0.05 in the software 
Statistica v. 9.1 (STATISTICA 2005).  The objective was to 
determine which management type (UMA, PIMVS, or back-
yard) concentrated the largest number of gastrointestinal 
parasites.

In total, fecal samples were collected from 47 collared 
peccaries.  Of these, 25.5 % were positive for gastrointestinal 
parasites, with the highest prevalence at Site 4, where 53.3 % 
of individuals were positive for endoparasites (Table 1). 

where peccaries were parasitized with both Strongylida sp. 
and Eimeria sp. (Table 2).

Figure 3.  Gastrointestinal parasites in collared peccary, Dicotyles tajacu: a) oocyst of Eimeria sp.; b) egg of helminth Strongylida sp.   Images available on cflota@colpos.mx.

Table 1.  Percentage of prevalence of gastrointestinal parasites in Dicotyles tajacu 
in 2 Management Units for Wildlife Conservation (UMAs) and 1 backyard located in 
Campeche and one Wildlife Management Farm and Facility (PIMVS) in Yucatán, México.

Sites n Number of positive 

animals

% prevalence Confidence 

interval (95 %)

1 UMA 12 1 8.3 0.00- 24.65

2 UMA 10 2 20 0.00-46

3 Backyard 10 2 20 0.00-46

4 PIMVS 15 8 53.3 58-289

Total 47 13 25.5 23.26-108.63

The parasites quantified in collared peccaries included 
eggs of the helminth Strongylida sp. and oocysts of the pro-
tozoan Eimeria sp. (Figure 3).  The site with the highest num-
ber of parasites was Site 4, with 173.33 parasites (P ≤ 0.05).  
The number of eggs of Strongylida sp. was not significantly 
different (P ≥ 0.05) between sites, while the highest num-
ber of Eimeria sp. oocysts was recorded at Site 4, with an 
average of 166.64 oocysts (P ≤ 0.05).  This was the only site 

Table 2.  Load of parasitic nematodes and protozoa in Dicotyles tajacu from 
Campeche and Yucatán, México.  n (number of individuals), SD (standard deviation).  
a,bDifferent literals in columns indicate significant differences between sites.

Sites n Strongylida sp.

Average ± SD

Eimeria sp.

Average ± SD

Total parasites ± SD

1 12 8.3 ± 28.67a 0a 8.33 ± 28.87a

2 10 20 ± 42.16a 0a 19 ± 42.16a

3 10 0a 20 ± 42.16a 20 ± 42.16a

4 15 6.7 ± 25.82a 166.67 ± 225.72b 173.33 ± 228.24b

χ2 = 2.69

P = 0.44

χ2 = 15.15

P = 0.0017

χ2 = 7.76

P = 0.05

Of the 4 study sites, the collared peccaries of Site 4 (PIMVS, 
Yucatán) had a parasite prevalence of 53.3 % and a higher 
parasite load of Strongylida sp. eggs and Eimeria sp. oocysts 
than the UMAs and backyard of Campeche.  This is probably 
because at Site 4, peccaries coexist in the same yard with 
goats (Capra hircus) and donkeys (Equus asinus), which are 
potential hosts of these parasites (Quiroz et al. 2011) and 
excrete them through the feces.  Furthermore, since the floor 
is unpaved, trampling promotes the volatility of oocysts and 
eggs in the dust and their deposition in the water and food 
consumed by captive animals (Botero and Restrepo 2012).  
This environment promotes the proliferation of helminths 
and coccidia and, therefore, involves a greater possibility of 
parasite dispersal (Mukul-Yerves et al. 2014).  A higher preva-
lence was found in a Rio de Janeiro Zoo, Brazil, with 100 % 
of peccaries giving positive for nematode larvae and eggs 
of Strongylida sp., as well as another endoparasite, Balan-
tioides coli (Barbosa et al. 2020).  In this sense, Ortiz-Pineda 
et al. (2019) noted that wild animals are more vulnerable to 
endoparasitism when they are in closed captivity, such as in 
PIMVS, zoos, and UMAs (Salmorán-Gómez et al. 2019).
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No infestation scales have been established to dif-
ferentiate the parasite loads caused by gastrointestinal 
parasites in Tayassuidae.  However, when comparing the 
parasite load recorded in the present study with those 
previously reported for other domestic species (sheep 
and cattle; a mild load of 50 to 200 eggs per gram (epg) of 
feces; moderate, ˃ 200 to < 800 epg; and high, ˃ 800 epg; 
Morales et al. 2006), the load recorded in collared pecca-
ries from Site 4 (PIMVS) corresponds to a mild-to-moder-
ate infestation (Morales et al. 2006; Boldbaatar et al. 2021).  
Therefore, it is recommended that collared peccaries be 
tested for parasites prior to their release.  We recommend 
including leaves of Leucaena leucocephala (Lam.) de Wit 
(Fabaceae; de Castro et al. 2024) in the diet, as it functions 
as a natural antiparasitic agent in other species, such as 
sheep, cattle, and pigs (Sandoval-Castro et al. 2012; Soares 
et al. 2015).

The results recorded in this study suggest that the sites 
where peccaries are kept in captivity should be disinfected, 
mainly the area where drinking troughs and feeders are 
installed.  Feces should be cleaned weekly to avoid accu-
mulation on the ground, reduce parasitic proliferation that 
affects their health, and thus avoid zoonoses. 
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