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ABSTRACT: Trypanosomosis in sheep is a hemoparasitic disease of worldwide interest due to its effects on the health of animals and the
economic impact on producers, is caused by the protozoan Trypanosoma sp. In the present study, the occurrence of Trypanosoma sp. in sheep
from the urban-rural area of the canton Salitre was determined, through an applied study with a qualitative descriptive prospective cross-
sectional approach, carried out between October 1, 2019, and February 19, 2020. Blood samples were extracted from the jugular vein and
analyzed by the blood smear method using the Giemsa and Diff-Quick staining techniques. Previously, in a first study realized between 2018
and 2019, 2 cases (2%) of Trypanosoma sp., 1 case of Babesia sp. (1%), and 4 cases of Anaplasma marginale (4%) were identified, but without
the presence of symptoms of the disease. However, in this new research study, of 170 animals sampled from 5 herds and aged between 3 and
8 years, 34 (20%) were positive for Trypanosoma sp., 6 for Babesia sp. (3.52%) and 6 for A. marginale (3.52%) with coinfection between
them. In this research, deteriorated clinical aspects and low hematological values were also determined in positive animals; besides of the
total of positive cases, 25 presented symptoms of hemoparasitic disease, 3 sheep had abortions and 8 died. The results of this study showed
that Trypanosoma sp. could already become an endemic parasitosis in sheep in the country, representing a serious problem of animal health.
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Infec¢do natural do Trypanosoma sp. em ovelhas domésticas do Equador

RESUMO: 4 tripanossomose em ovinos é uma doenga hemoparasitdria de interesse mundial devido a seus efeitos sobre a savide dos animais
e o impacto econémico sobre os produtores, Esta doenga é causada pelo protozodrio Trypanosoma sp. No presente estudo, foi determinada
a ocorréncia de Trypanosoma sp. em ovelhas da drea urbano-rural do Cantdo Salitre, através de um estudo aplicado com uma abordagem
transversal descritiva qualitativa prospectiva, realizado entre dia primeiro de outubro de 2019, a 19 de fevereiro de 2020. Amostras de sangue
foram extraidas da veia jugular e analisadas pelo método de esfregago de sangue usando as técnicas de coloragdo Giemsa e Diff-Quick.
Anteriormente, em um primeiro estudo realizado entre 2018 e 2019, dois casos (2%) de Trypanosoma sp., foram identificados um caso de
Babesia sp. (1%), e quatro casos de Anaplasma marginale (4%), mas sem a presenca de sintomas da doenca. Entretanto, neste novo estudo de
pesquisa, de 170 animais amostrados de cinco rebanhos e com idades entre trés e oito anos, 34 (20%) foram positivos para Trypanosoma sp.,
seis para Babesia sp. (3,52%) e seis para A. marginale (3,52%) com coinfec¢do entre eles. Nesta pesquisa, aspectos clinicos deteriorados e
baixos valores hematolégicos também foram determinados em animais positivos; além do total de casos positivos, 25 apresentaram sintomas
de doenga hemoparasitica, trés ovelhas tiveram abortos e oito morreram. Os resultados deste estudo mostram que o Trypanosoma sp. ja
poderia se tornar uma parasitose endémica em ovinos no pais, representando um grave problema de saude animal.

Palavras-chave: Trypanossomose, ovelhas, coinfec¢do, aspectos clinicos, valores hematolégicos.

INTRODUCTION mortality, and high costs of veterinary care (PARRA-

GIMENEZ & REINA BELLO, 2019).

Trypanosomosis in sheep are an animal In Africa, animal trypanosomosis are

health problem and represent one of the main
limitations in the development of the sheep industry
in Africa, Asia, and Latin America (NG’AYO et al.
2005; PARRA-GIMENEZ & REINA BELLO, 2019).
The tangible economic losses caused by parasitic
diseases are attributed mainly to reduced weight gain,
lower milk production, diminished fertility, high
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widely distributed and are caused by Trypanosoma
(T) congolense, T. vivax, T. evansi, T. simeae, T.
brucei, T. equiperdum, and T. theileri. In South
America, the species causing animal trypanosomosis
are Trypanosoma cruzi, T. equiperdum, T. evansi,
and 7. vivax. These trypanosomes, which parasitize
livestock, sheep and a wide range of wildlife, are
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being maintained and transmitted in different ways
(DAVILA & SILVA, 2000), which represents a
potential risk for almost 300 million cattle, 1.8 million
buffalo and 16 million horses (TOMASSI et al. 2018).

Only two species of trypanosomes
with veterinary implications in South America
have been identified due to their pathogenicity in
sheep: T vivax and T evansi. However, Sanchez
et al. confirmed the first molecular report of T
equiperdum in horses from Latin America (PARRA-
GIMENEZ & REINA BELLO, 2019). In South
America, T, vivax can infect cattle, horses, water
buffalo, sheep, goats, deer, alpacas, llamas (DAVILA
& SILVA, 2000), rodents and, is also reported in
atypical human infections (GIORDANI, et al. 2016).
T evansi most notably affects horses and camels
and can also affect donkeys, dogs, cats, cattle, goats,
sheep and buffalo. Other wild mammals, such as
capybaras (Hydrochoerus hydrochaeris), can act as
reservoirs. The parasite has spread throughout the
continent, where it is now endemic from Brazil to
Costa Rica, including Colombia, Venezuela, Peru,
Bolivia, Panama, Paraguay, and Ecuador (PARRA-
GIMENEZ & REINA BELLO, 2019).

T’ vivax measures between 18 and 26 pm in
length; has a rounded posterior end, central nucleus,
modest undulating membrane, free flagellum at
anterior end terminus, and a large kinetoplast; and is
essentially monomorphic (GIORDANI, et al. 2016).
While T evansi is large in size, it measures between
15 and 35 pm in length; has a thin posterior extremity,
central nucleus, large undulating membrane, free
flagellum, and a small and minimal kinetoplast; and
is also essentially monomorphic (DESQUESNES,
M., et al. 2013).

The clinical signs and symptoms caused
by Trypanosoma sp. in South America include fever,
emaciation, suppression of milk yields, anemia,
limb edema, abortion, occasional death, nervous
symptoms, lethargy, loss of appetite, and diarrhea
leading to rapid and progressive weight loss. Animals
that recover from the disease can become carriers,
showing low and undetectable parasite levels in
the blood (DAVILA & SILVA, 2000; PARRA-
GIMENEZ & REINA BELLO, 2019). Current
experimental and clinical evidence on animal
trypanosomosis suggests that the main pathogenetic
mechanisms of anemia include hemolysis, red
blood cell (RBC) sequestration, hemodilution,
platelet aggregation, lipid peroxidation, bleeding,
and bone marrow dysfunction (BOADA, et al.
2016); furthermore, it is important to mention that
diagnosis by direct parasitological means is effective

when parasites are present in large quantities in the
peripheral blood (TOMASSI et al. 2018).

In Ecuador, the native sheep is 90%
adapted to extreme weather and management
conditions; the production is in hands of marginal
peasants, who use the sheep to obtain food and
clothing, fertilize their fields and obtain certain
profits (ANCO, 2019). There are approximately
739,475 sheep in the country (SILVA, 2018). At
present, no outbreaks of trypanosomosis have
appeared in sheep since the first cases appeared
between October 1, 2018 and January 29, 2019;
therefore, the present study aimed to determine the
occurrence of Trypanosoma sp. and coinfection
with other hemoparasites, as well as establishing
the clinical aspects, percentage of abortions
and mortality, physical condition, conjunctival
status, and hematological values in positive sheep
belonging to the canton Salitre in Ecuador.

MATERIALS AND METHODS

Study area and time period

This study was conducted on 5 farms
in the rural sector of the canton Salitre, located in
the northern part of the province of Guayas, on
the Ecuadorian coast. Its geographical coordinates
are 1° 49’ 46” south latitude and 79° 48’ 56 west
longitude; the city has 73,000 inhabitants, of which
37 000 live in urban areas and 40 000 live in rural
areas. Additionally, the canton Salitre has 5 rural
parishes: Vieja Salitre, General Vernaza, Dos Esteros,
La Victoria and Junquillal (Figure 1).

The city has an altitudinal range of 7
m.a.s.l. and a humid-tropical climate, with marked
differences between winter (rainy) and summer (dry),
with temperatures ranging from 20 °C in the summer
to 35 °C in the winter. Conversely, an applied,
qualitative, descriptive, prospective cross-sectional
study was carried out between December 1,2019, and
February 19, 2020, which is the winter season with
rainy and hot weather.

Census and Sampling

Before obtaining samples, the research
procedures were analyzed and approved by the
Research Coordination of the Faculty of Veterinary
Medicine of the University of Guayaquil, following
the protocols of authors such as AL-KHALIFA
et al. (2009); ADEJINMI et al. (2010DQBI, and
DPBI1 loci reveals contrasting levels of diversity at
the allele and amino acid site levels. Statistics of
allele frequency distributions, based on Watterson’s
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SOUTH AMERICA

in domestic sheep from Ecuador.

Figure 1 - Graphic representation of the canton Salitre in the Province of Guayas, Ecuador, whose sheep were sampled between
October 1, 2019, to February 19, 2020, for the determination of the occurrence of natural infection of Trypanosoma sp.
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homozygosity statistic F, reveal distinct evolutionary
patterns for these loci in ethnically diverse samples
(26 populations for DQB1 and DRBI1 and 14 for
DPB1) and SEBELE et al., (2015); after approval,
a census was conducted during the first week of
December 2019 in the 5 rural areas studied (Vieja
Salitre, General Vernaza, Dos Esteros, La Victoria and
Jungquillal), where there were a total of 450 animals
(90 sheep per area). Afterwards, the inhabitants of
the farms were informed about the importance of
carrying out the investigation and the risk of the
disease in infected animals; then, informed consent
was requested from the domestic sheep owners
(person who did not give consent was excluded from
the study), and after acceptance, a simple random
sampling was performed, in which blood samples
were taken directly from the jugular vein of 170
sheep with ages between 3 and 8 years from 5 farms
in the rural zone of the canton Salitre. The following
sampling procedure was then performed: the animal

was restrained, excess hair was shaved, complete
antisepsis was performed on the sample extraction
area, and pressure was exerted on the vacutainer tube
containing EDTA (ethylenediaminetetraacetic acid)
anticoagulant. Then, approximately 4 mL (NIST) of
blood was extracted under vacuum and transported in
a cooler, maintained at a temperature between 4 and
8 °C using cooling gel, to the Laboratory of Animal
Diagnostics of the Phytosanitary and Zoosanitary
Regulation and Control Agency (AGROCALIDAD)
of Guayaquil, where the samples were analyzed.
Additionally, in the present study, the
following data were recorded: symptoms, body
condition, temperature, conjunctiva status (MUNOZ
et al. 2019), abortions and death of animals.
Regarding body condition, the following clinical
parameters were analyzed: state 1 = extremely low
weight animal; state 2 = low weight animal; state
3 = animal in good condition; state 4 = overweight
animal; and stage 5 = obese animal (MENDOZA et
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al. 2011; MUNOZ et al. 2019); the body temperature
of the sheep studied was classified using the following
parameters: >40 °C = fever-pyrexia (hyperthermia);
39-40 °C = normal; 37-39 °C = moderate hypothermia;
and <37 °C = severe hypothermia (MENDOZA et
al., 2011); conjunctiva status was determined using
criteria published by MENDOZA et al. (2011): status
1 = optimal; status 2 = normal, acceptable; status 3 =
intermediate; status 4 = dangerous; and status 5 = fatal.
In relation to the occurrence of abortions and deaths of
animals in this investigation, the presence or absence
of cases was determined.

Laboratory analysis

Blood smears were performed with Giemsa
and Diff-Quick staining separately, as described
by AL-KHALIFA et al. (2009) and SEBELE et
al. (2015). The samples were analyzed under a
microscope (100x objective) using oil immersion to
identify Trypanosoma sp. and other haemoparasites.
Additionally, hematological values for sheep were
determined, such as hemoglobin (9.6-12.2 g/dL),
packed cell volume (PVC) with limit intervals
between 30 and 37% and the total erythrocyte count
with limit intervals of 5.3 to 10.1 million per cubic
millimeter of blood (x10%uL), using procedures and
references described by RAHMAN et al. (2018).

RESULTS

During this study, 170 samples were
analyzed, of which 114 were female and 56 were male;
of the total samples processed, 34 (20%) animals were
positive for Trypanosoma sp., (Figure 2).

Of the 34 positive samples, 9 belonged to
asymptomatic animals (26.47%), and 25 were from
symptomatic animals (73.53%); of the latter, 3 had
abortions (12%), and 8 died (32%), all with diagnoses
of Trypanosoma sp. only.

During the study, the following were also
observed: 6 animals were positive for Babesia sp.
(3.52%) and 6 animals were positive for Anaplasma
marginale (3.52%). Furthermore, the results indicated
hemoparasitic coinfection between Trypanosoma
sp. and Babesia sp. in 6 samples; also, coinfection
between Trypanosoma sp. and Anaplasma marginale
was determined in 6 samples (3.52%).

The 25 animals that were positive-
symptomatic during the study period presented
symptoms of hemoparasitism, including fever
(41-42 °C), emaciation, suppression of milk yield,
anemia, loss of appetite, weight loss, lethargy,
weakness, pale mucous membranes, rough-haired

coat, diarrhea and, in severe cases, hypothermia (35-
36 °C), rectal hemorrhage, abortions, neurological
signs (incoordination, hypermetry, muscular tremors,
blindness, and strabismus) and death. The physical
condition of the symptomatic animals deteriorated,
and of the 25 symptomatic animals with respect to
body status, 10 were status 1 (extremely low weight
animal) and 15 were status 2 (low weight animal).
Likewise, presented conjunctiva state between state
4 = dangerous and state 5 = fatal and temperatures
between 40 to 43 °C (MENDOZA et al.,, 2011).
Conversely, the hematological values of symptomatic
sheep, especially those that presented coinfection with
other hemoparasites, showed a mean hemoglobin of
6.2 g/dL, a packed cell volume (PVC) between 20 and
25% and a total erythrocyte count (TEC) of 2 to 3.2
million per cubic millimeter of blood; asymptomatic
and negative animals showed normal values (mean
hemoglobin 10-12; PVC between 32 and 37% and total
erythrocyte count between 6 to 10 x10%uL of blood.

The origin of the infected animals was
from the five farms studied, with a distance of 25 km
between them. Additionally, it is important to point
out that the presence of vectors was observed in all
farms; in addition, two owners of sheep positive
for Trypanosoma sp. stated that they bought three
sheep from a farm in the town of Colimes (Guayas
Province), which is the site where Trypanosoma
sp. and other hemotropics were first determined in
sheep of Ecuador (COELLO et al. 2020); finally,
the inhabitants of the studied sector were educated
regarding hemoparasitic disease prevention in their
sheep through talks.

DISCUSSION

Among the morphological characteristics
of Trypanosomas sp. observed were: monomorphic
protozoa, between 15 and 30 pm in length; rounded
posterior end, central nucleus, modest wavy
membrane, median free flagellum, and terminal and
the median kinetoplast. These direct parasitological
diagnoses were effective because parasites were
present in large numbers in the peripheral blood and
were associated with species of 7_ vivax and T. evansi,
as described by DESQUESNES, M., et al. (2013).

Several probable or suggested methods of
surra transmission exist: by biting insects including
horseflies and stable flies (the major credited route),
by vampire bats, by iatrogenic (e.g. as a result of a
vaccination intervention), sexual, horizontal, or
vertical transmission, or by per-oral contamination
in the case of carnivores eating infected meat
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Figure 2 - Microscopic identification with Diff-Quick staining to 100X of Trypanosoma sp. in blood smears of sheep
of the canton Salitre (Guayas) from Ecuador, analyzed between October 1, 2019, to February 19, 2020.

(DESQUESNES et al. 2013; GIORDANTI et al. 2016).
Trypanosoma spp. affect different species of domestic
and wild animals, such as horse, mule, donkey, camel,
cattle, buffaloes, sheep, goat, dog, pig, elephant, deer,
fox, tiger and jackal (KUMAR et al. 2015).

In the present study, the occurrence of
Trypanosoma sp. was identified in 34 animals (20%),
and in Paraguay, 1 case has been reported (TOMASSI
et al, 2018); In addition, the percentage of
determined cases (20%) is higher than those reported
in countries such as Ecuador (2%) (COELLO et al.
2020), Iraq (3.3%) (HASAN, 2012), Nigeria (3.03%)
(ADEMOLA & ONYIQUE, 2013) and Spain (7.4-
8.4%) (DANIEL et al., 1994; RODRIGUEZ, 2012).
In contrast, the percentage of determined cases (20%)
is among the cases reported in Venezuela (9.75-
62.3%) (MORA & CASTRO, 2015) and below the
cases reported in Brazil (25.4-78.43%) (BATISTA
et al.,, 2009; GALIZA et al. 2011), Kenya (25.3%)
(NG’AYO et al.,, 2005), Colombia (34,8-46.2%)
(AVILA et al., 2013) and a new effectiveness review

_is needed. The authors reviewed the published

literature to synthesize information on what is and
what is not effective related to telemental health.
Terms for the search included, but were not limited to,
telepsychiatry, effectiveness, mental health, e-health,
videoconferencing, telemedicine, cost, access, and
international. Telemental health is effective for
diagnosis and assessment across many populations
(adult, child, geriatric, and ethnic and Nicaragua (47-
85%) (MORA & CASTRO, 2015). Likewise, natural
infections with 7. evansi in sheep have been reported
in countries such as Egypt, Ethiopia, Sudan, India,
Guyana and Spain; in these countries, an accumulated
percentage of cases between 1 to 27% has been
reported (AREGAWTI et al. 2019). In addition, T.
vivax prevalence in sheep in some countries of the
world is between 1 and 62% (MORA& CASTRO,
2015; TOMASSI et al., 2018).

In this study, the presence of Trypanosoma
sp. was identified in sheep from Ecuador, reporting
a high occurrence (20%), presumably due to the
high parasitic or enzootic infection and an adequate
transmission interaction between the parasites-hosts

Ciéncia Rural, v.52, n.2, 2022.
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and the environment. Furthermore, in this study, 6
animals were positive for Babesia sp. (3.52%), and
6 animals were positive for 4. marginale (3.52%).
In contrast, COELLO et al. (2020), in the first
study carried out in Ecuador between October 1,
2018, and January 29, 2019, determined a lower
prevalence of 1% for Babesia sp. and 4% for A.
marginal; Also, prevalences have been reported in
Colombia 73.7% for Anaplasma sp. (AVILA et al.,
2013), Egypt 1.53% for Babesia ovis (HUSSEIN et
al, 2017), Iraq 62.6% for Anaplasma ovis and 1.5%
for Babesia ovis (RENNEKER et al, 2013), Sudan
19, 82% for Anaplasma sp. and 46.70% for Babesia
sp. (MOHAMMED et al, 2018), Turkey 41.1% for
Anaplasma ovis and 5.4% for Babesia sp. (BILGIN
etal, 2017), and China 63.8% for Anaplasma ovis and
between 5 to 18.6% for Babesia sp. (Li et al, 2020).

Regarding the hemoparasitic coinfection
determined in this study, Trypanosoma sp. and Babesia
sp. were reported in 6 cases (3.25%) and Trypanosoma
sp. and 4. marginale were reported in 6 cases (3.25%).
Although there is little information about the coinfection
between Trypanosoma sp. and other hemoparasites in
sheep worldwide, ELHAIG et al. (2016) described a
coinfection between Trypanosoma sp. and Babesia
sp. in Egyptian sheep at 1.6%, and TOMASSI et
al. (2018) also described a case of coinfection in
Paraguay. In addition, COELLO et al. (2020) reported
a coinfection of Trypanosoma sp. and A. marginal in
ewes from Ecuador of 1%; and KASOZI et al. (2019)
reported in Uganda a co-infection between the latter
hemoparasites, of 3.65-5.76%.

Infection and the occurrence of diseases
transmitted by flies and ticks are determined by the
coexistence and complex interactions between hosts,
vectors, parasites, and are conditioned by the presence
of biotic and abiotic factors that affect transmission.
(AVILA et al. 2013; GIORDANI et al. 2016).

It is important to highlight that the 25
hemoparasite-positive and symptomatic animals,
presented  deteriorated physical condition
(extremely low weight animal; and low weight
animal) and conjunctival status between dangerous
and fatal and, occurred during the rainy season, in a
coastal region with a humid tropical climate; these
cases are similar to those reported by BATISTA et
al. (2009) and GALIZA et al. (2011) in Brazil;
MORA & CASTRO et al. (2015) in Nicaragua and
TOMASSI et al. (2018) in Paraguay. Conversely,
the 9 positive asymptomatic animals and the
other negative animals, presented good body
condition, intermediate conjunctiva state, and a
temperature of 39°C, as described by ADEMOLA

& ONYIQUE (2013), SEBELE et al. (2015) and
COELLO et al. (2020).

Regarding the symptoms present in
positive sheep, such as fever, emaciation, suppression
of milk yield, anemia, loss of appetite, weight
loss, lethargy, weakness, pale mucous membranes,
rough haired coat, diarrhea and, in severe cases,
hypothermia, hemorrhage, abortions, neurological
signs and death; are very similar to the outbreaks
described by BATISTA et al. (2009) and GALIZA et
al (2011) in Brazil.

Inrelation to the evaluation of hematological
values of hemoglobin, packed cell volume (PVC)
and the total erythrocyte count, lower values were
determined, as described by BATISTA et al (2009),
GALIZA etal (2011), MORA & CASTRO (2015) and
PARRA-GIMENEZ & REINA BELLO (2019).

This study reported a 1.76% abortion rate
and a mortality percentage of 4.70%; while, in Brazil,
BATISTA et al. (2009) described an abortion rate of
around 2% and a mortality rate of 10.1%; GALIZA et
al. (2011) reported more than 70% of abortions and
deaths; ALVES et al. (2008) describe a mortality rate
between 12 and 70%, MORA & CASTRO (2015)
reported 100% morbidity, and GIORDANI et al.
(2016) described high rates of morbidity, mortality,
and infertility in the absence of treatment.

Trypanosomosis infections are very
common in Africa and the Americas in sheep, and
these infections can be transmitted to other animals,
such as goats, cows, buffalo, horses, pigs, donkeys,
and domestic cats and dogs, because they share a
common habitat among them (GALIZA, et al. 2011;
PARRA-GIMENEZ & REYNA-BELLO, 2019).
However, sheep are more frequently infected with
Trypanosoma sp. than goats and pigs under natural
conditions. In Africa, it has been reported that sheep,
goats, and pigs, which are raised together with cattle,
can harbor infectious trypanosomes for humans.
(Trypanosoma brucei rhodesiense y gambiense)
(NG’AYO, et al. 2005); in Las Américas, infectious
trypanosomes for human beings (7. cruzi) have
been reported in sheep, goats, pigs, and cattle that
keep a relationship with reservoirs (domestic and
wild) and the vector (ACHA & SZYFRES, 2003;
GURTLER & CARDINAL, 2015); in Europe, recent
imported cases of 7. evansi have been documented,
and vigilance remains necessary after outbreaks in
the Canary Islands, mainland Spain, France, and
Germany (GIORDANI, et al. 2016).

The outbreak of 7. vivax in 1995 in a
region that includes the Brazilian Pantanal and the
Bolivian lowlands, where livestock is the most
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important economic activity (11 million head of cattle
are reared in the region), caused losses to the industry
totaling an estimated of $160 million. Additionally, in
the Brazilian Pantanal regions, 7. evansi affects more
than 6000 horses a year, causing economic losses of
US $2-4 million (GIORDANI, et al. 2016).

This study indicated that hemotropic
parasites are present in the blood of sheep in the
canton Salitre, which is influenced by climatic
characteristics that favor the presence of vectors
for the transmission of this parasitosis, but there is
a potential risk of cases of the disease occurring in
surrounding areas due to the presumption of parasitic
circulation in infected vectors.

With these events exposed, we suggested
that the blood samples from the animals be subjected
to confirmatory tests (PCR) to determine the species
of Trypanosoma, as described by N'DJETCHI et al.
(2017) in Africa. These data, in addition to enriching
the research, are valuable information for local health
authorities and the OIE.

CONCLUSION

The authors described the presence of
cases of trypanosomosis in domestic sheep from 5
farms in the rural area of the city of Salitre in Ecuador,
determining the occurrence of Trypanosoma sp.
(20%), A. marginale (3.52%) and Babesia sp. (3.52%),
using the Giemsa and Diff-Quick stained blood smear
method; besides, the coinfection between Trypanosoma
sp. and 4. marginale (3.52%), as well as Trypanosoma
sp. and Babesia sp (3.52%) was determined. This
implies an acute infection of hemoparasites with the
presence of low hematological values and signs and
symptoms of disease in positive sheep at the study site.
Likewise, the positive animals investigated had the
presence of dangerous and fatal body conditions, with
the presentation of abortions and deaths.

This research is important because it shows
that the parasites detected are present in the country
and can cause epizootics in other sectors; likewise,
this information is relevant for epidemiological
surveillance and animal health systems; also, it
is important to improve the dissemination and
promotion of educational programs on these parasites
and to establish effective control measures to prevent
the infection spread in herds.
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