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ARTICLE INFO ABSTRACT

Keywords:

Trypanosomosis
Brazil

Farm animals
Blood protozoan

Trypanosoma vivax is an emerging infectious agent in Brazil. Trypanosomosis kills cattle, especially in regions
where the protozoan is unknown and herd immunity does not occur. The present study aims to report infection
by T. vivax in dairy cattle from Santa Catarina, Brazil, and evaluate the effects on the percentage of red cells in
the blood. Was analyzed 146 cattle blood samples with a clinical diagnosis of anaemia (pale pink mucosa: ocular
and vaginal) using indirect immunofluorescence assay PCR and blood smear. 39% of the samples were positive
by IFA, but none of them were positive by PCR. It was possible to verify the presence of trypomastigote forms of
parasite in 3 samples of cows positive by IFA. The percentage of red cells (hematocrit) did not differ between
animals with a positive serological diagnosis compared to seronegative ones. Regardless of the concentration of
antibodies, hematocrit did not differ. Another piece of information that drew attention was the hematocrit of the
three animals with a parasitological diagnosis. That is, these animals had a percentage of red cells of 35, 38, 39%.
Among the symptomatic animals evaluated, 11 had fever and anorexia, cows that presented hematocrit between
21 and 30%. This is the first description of infection in cattle in Santa Catarina, Brazil. Anaemia is not a clinical
finding in asymptomatic dairy cows but seroreactive for T. vivax.

1. Introduction

that recover from acute disease becoming chronically infected [5].
Affected animals also displayed immunosuppression, decrease in milk

Trypanosoma vivax is a major species that infects domestic and wild
animals, including cattle, camels, goats, sheep, pigs, and dogs. It is
transmitted by tsetse flies (Diptera: Glossinidae) in Africa [1], and can
also be transmitted mechanically by hematophagous flies such as
Tabanus spp., Stomoxys calcitrans, and Haematobia irritans [2]. T. vivax is
the causative agent of Nagana disease that affects livestock and causes
substantial economic losses in Sub-Saharan Africa and the Americas [3].
This chronic disease is commonly asymptomatic and eventually presents
as anemia, weight loss, and reproductive disorders [4]. In recent years,
T. vivax induced outbreaks characterized by several hematological and
neurological disorders resulting in high mortality rates, with animals
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production, emaciation, rough coats, discharge from nose and eyes,
death, and abortion late in pregnancy [6,7].

The regions in South America that are endemic for T. vivax are pri-
marily flood-prone areas, habitat of large herds of cattle and buffalo
with an abundance of biting flies: the Brazilian and Bolivian wetlands,
the Venezuelan Plains, and the Colombian Caribbean [8]. However,
these infections are found in several regions of Brazil. In southern Brazil,
more specifically in Santa Catarina, the cases of infection have already
been reported in goats [9]. In the years 2019 and 2020, 481 blood
samples from cattle with suspected T. vivax (anaemia, fever, abortion)
on 49 farms in the state of Santa Catarina in 28 municipalities were
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ARTICLE INFO ABSTRACT

Keywords:
Neospora caninum
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Pathology

This study aimed to evaluate the N. caninum associated abortions in cattle in the state of Santa Catarina, in the
southern Brazil. Aborted bovine fetuses were necropsied, submitting organ samples for histopathological eval-
uation. Brain fragments were analyzed by polymerase chain reaction (PCR). The diagnosis of abortion due to
N. caninum was established through histopathology and molecular analysis in 53.84% (28/52) of the cases, with
PCR detection in 71.42% (20/28). The histopathological evaluation showed lesions in 75% of the cases, char-

acterized by mononuclear necrotizing encephalitis, mononuclear myocarditis, mononuclear myositis, mixed
placentitis, and mononuclear pneumonia. Neospora caninum was the primary etiological agent associated with
causes of abortion in cattle in the present study.

1. Introduction

Neospora caninum is an obligatory intracellular protozoan distributed
worldwide (Dubey et al., 1988). It is described as the main cause of
parasite abortion in cattle, and the diagnosis of neosporosis depends on
effective diagnostic methods associated with epidemiological assess-
ments to reveal factors related to infection (Dubey and Schares, 2011).
The most used diagnostic methods are necropsy, histopathological ex-
amination, associated with polymerase chain reaction (PCR), or immu-
nohistochemistry (IHC). Few studies in Brazil show the association
between histological lesions and molecular analysis in aborted bovine
fetuses (Cerqueira-Cézar et al., 2017), with only two previous studies in
the Santa Catarina state showing histopathological and/or IHC and PCR
results of fetal tissues (Pescador et al., 2007; Macedo et al., 2017). Most
studies reflect only serological results in certain regions (Lorenzett et al.,
2016; Padilha et al., 2017). Therefore, to increase the data regarding the
diagnosis of abortion by N. caninum in cattle, the aim of this study is to
describe the anatomopathological and molecular characterization of

* Corresponding author.
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bovine fetuses aborted due to N. caninum in Southern Brazil.
2. Material and methods

Aborted fetuses of cattle were received at the Laboratory of Animal
Pathology (LAPA-CAV/UDESC) between June 2015 and June 2020. At
necropsy, fetal age was estimated (White et al., 1985), all organs were
evaluated macroscopically, and then, samples of brain, kidneys, lungs,
heart, thymus, spleen, placenta, diaphragm, liver, skeletal muscle,
abomasum, and eyelid were collected and packed in 10% buffered
formalin, included in paraffin blocks, and routinely processed and
stained with hematoxylin and eosin (HE) for histopathological analysis.
Brain samples stored under freezing from 85 fetuses were subjected to
PCR to search for N. caninum following the technique described by Isola
et al. (1994). PCR was performed using the sequences of the Nc5-
Np21plus/Np6plus according to the protocol described by Miiller
et al. (1996). The agreement of the diagnostic methods by histopathol-
ogy and PCR was statistically evaluated using the Kappa Cohen method,
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ARTICLE INFO ABSTRACT

Keywords: Cattle trypanosomiasis negatively impacts animal husbandry due to high morbidity, productivity losses, and
Hematology mortality rates. Knowledge regarding Trypanosoma evansi infections in locally adapted breeds remains limited.
Locally adapted breed Some cattle breeds exhibit trypanotolerance, requiring the determination of prevalence, as well as related
Trypanosomiasis

tolerance and resistance characteristics, for disease control programs. This study aimed to determine T. evansi
prevalence in Crioula Lageana cattle and associate clinical, hematological, and biochemical aspects with the
infection to further research on tolerance in this population. Blood samples from 310 Crioula Lageana cattle were
tested using Polymerase Chain Reaction (PCR) and Indirect Immunofluorescence Reaction (IIFR). T. evansi
prevalence was 8% (24/310) using PCR and 4% (11/310) using IIFR. Positive animals showed increased ruminal
movements, elevated eosinophil counts, and reduced monocyte numbers, but both latter within the reference
range for the species. Albumin concentrations were low in positive cases and remained below the reference range
limit for both groups. However, triglycerides exceeded the physiological range for the species in both positive
and negative groups. Increased gamma-glutamyltransferase (GGT) activity was observed in positive animals. In
conclusion, Crioula Lageana cattle exhibited enzootic instability with a low T. evansi infection prevalence when
assessed using PCR and IIFR techniques. Furthermore, the animals did not display clinical, hematological, or
biochemical alterations attributable to the presence of hemoparasites.

Animal health

1. Introduction

Trypanosoma evansi is a widely distributed parasite that affects wild
and domestic species, including humans [1]. The transmission of this
parasite depends on vectors such as tabanids and Stomoxys flies, as well
as mechanical forms [2]. Cattle are typically subclinical and serve as
reservoirs for the infectious agent [3]. The epidemiology of trypanoso-
miasis depends on various factors, including breed characteristics that
may predispose animals to the development of clinical disease. Trypa-
notolerant breeds, which maintain productive capacity despite infec-
tion, can be used for prevention and control [4].

The Crioula Lageana breed is known for its adaptability and rusticity,
and in-situ conservation centers have been established to preserve ge-
netic resources for this breed [5]. Understanding the prevalence and
response of this breed to T. evansi infection is valuable for assessing the
sanitary status of herds, as populations with enzootic instability are
more likely to develop clinical disease, leading to significant losses in
economic and genetic heritage [6]. Asymptomatic carriers of the para-
site are also sources of infection for other animals [7].

Animal health data is crucial for meeting the demands of animal by-
product marketing [8]. In this sense, epidemiological surveys using
molecular and serological techniques provide more accurate and
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Abstract

Background: Trypanosoma evansiinfects a large number of wild and domestic animals and causes a spoliative
disease known as surra. It is mechanically transmitted, mainly by biting flies of the genera Tabanus and Stomoxys.
The detection of T evansi DNA in the feeding apparatus of Dichelacera alcicornis and Dichelacera januarii from South
America is reported, to the best of our knowledge, for the first time.

Methods: Tabanids were collected weekly from February 2018 to February 2019 from two sites. The feeding appara-
tus was removed and DNA extraction, polymerase chain reaction and sequencing were performed.

Results: A 205-base pair fragment of the variant surface protein RoTat 1.2 gene, confirmed by DNA sequencing, was
amplified from the feeding apparatus of D. alcicornis and D. januarii.

Conclusions: This is, to the best of our knowledge, the first record of T. evansi DNA in South American tabanids.

Keywords: Tabanidae, Vectors, Transmission, Polymerase chain reaction, Trypanosoma

Background
The family Tabanidae, which belongs to the order Dip-
tera, comprises approximately 4400 species [1]. These
insects are of great medical and veterinary interest due
to their persistent and irritating bites and their ability to
transmit 32 pathogens, including viruses, bacteria, hel-
minths, and protozoa, such as Trypanosoma spp. [1].
Trypanosoma evansi (Steel, 1885) is the etiological
agent of surra, a disease that affects a variety of domestic
and wild mammals. Trypanosoma evansi is distributed in
Africa, Asia, and South America and causes important
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B BMC

economic losses to livestock farming. Surra is of great
concern because of the absence of pathognomonic signs,
including fever, anemia, loss of body weight, low produc-
tion of animal protein, nervous signs, abortion, cachexia,
and death, with or without more particular signs related
to the host species [2]. Trypanosoma evansi, which is
mechanically transmitted by tabanids and is widespread
in regions of Brazil and the rest of South America, causes
outbreaks of surra in horses [3].

The focus of most of the published literature on tabanid
species from Brazil and the rest of South America is their
taxonomy [4-7], ecology [8, 9] and behavior [10, 11] in
different biomes, and molecular tools were not used for
identification or bioprospecting in these studies. More
specifically, few studies have addressed tabanids in south-
ern Brazil [12-17], and only one reported the molecular
detection of a strain of a trypanosomatid, Trypanosoma

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
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Ion exchange chromatography is a method that uses the different surface charges of trypanosomes and blood
cells to separate them. This makes it possible to use molecular and immunological methods to diagnose or study
these protozoans. DEAE-cellulose resin is commonly used to perform this method. The goal of this study was to
compare three novel chromatographic resins designated as PURIFICA™ (Y-C2N®, Y-HONOH®, and Y-CNC3®).
The resins were evaluated based on their ability to isolate the parasite, purification time, examination of parasite

viability and morphology, and trypanosome recovery potential after passing through the columns. In terms of the
evaluated parameters, there was no significant difference between DEAE-cellulose and the three tested resins in
most experiments. However, PURIFICA™ (Y-C2N®, Y-HONOH®, and Y-CNC3®) resins are less expensive and
easier to prepare than DEAE-Cellulose, making them an alternative for the purification of Trypanosoma evansi.

1. Introduction

Trypanosomes are unicellular flagellar protozoans belonging to the
Trypanosomatidae family and genus Trypanosoma [1]. Among the
pathogenic trypanosomes, Trypanosoma evansi (T. evansi) has the widest
geographic distribution and broadest host range, being transmitted
mostly through the hematophagous behavior of flies from the genera
Stomoxys and Tabanus [2]. This protozoan has a global impact on ani-
mals because it causes a disease known as “surra” harming hosts such as
horses and camels [3]. The animals have a fever, anemia, weakness, and
nervous symptoms, which result in economic losses in livestock owing to
the decrease in productivity of these animals [4].

Diethylaminoethyl-cellulose resin (DEAE-cellulose) and its de-
rivatives are the gold standards for the purification of blood samples
containing trypanosomes [5]. The weakly basic structure generated by
tertiary amine functional groups linked to a hydrophilic matrix allows
for the isolation of living parasites [6]. The matrix consists of cationic

diethylaminoethyl groups linked to a synthetic cellulose polymer, giving
the resin a positive charge.

Purification is based on the principle of particle binding to the resin
with an opposite charge, and as a result of its positively charged ions,
DEAE-cellulose maintains blood cells and can be used to isolate try-
panosomes circulating in animal blood from other formed elements. The
use of DEAE-cellulose resin to isolate purified trypanosomes from
infected humans and rodents has accelerated immunological and bio-
logical research on these protozoa [6].

The selection of these three novel resins, PURIFICA™ Y-C2N®, Y-
HONOH®, and Y-CNC3® (Kopp Technologies, Brazil), was made in an
effort to discover new ways to purify T. evansi in a more cost-effective,
simple, and standardized manner, as we observed a variation between
DEAE-cellulose production batches. This lack of standardization affects
the preparation and use of this resin in methods of purification. Given
that PURIFICA™ resins are standardized products that always contain
the same raw material and have a lower cost of acquisition, they appear
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ARTICLE INFO ABSTRACT

Keywords: Trypanosoma evansi is a parasite that is phylogenetically close to Trypanosoma brucei and is the causative agent of

Immunotherapy a disease known as surra. Surra is responsible for a high mortality rate in livestock and large economic losses in

g’ypa’ws"m“ the Americas, Africa, and Asia. This work aimed to analyze in vitro secreted proteins from T. evansi and identify
ecretome

potential treatment and diagnostic biomarkers for surra diagnosis. Two groups were used. In one group the
parasites were purified using a DEAE-Cellulose column and maintained in a secretion medium while in the other
group the parasites were not purified. Each group was further divided to be maintained at either 37 °C or 27 °C.
We identified 246 proteins through mass spectrometry and found that the temperature appears to modulate
protein secretion. We found minimal variations in the protein pools from pure and non-purified sets. We
observed an emphasis on proteins associated to vesicles, glycolysis, and cellular homeostasis through the
enrichment of GO. Also, we found that most secretome proteins share homologous proteins with T. b. brucei, T. b.
gambiense, T. vivax, T. equiperdum, and T. b. rhodesiense secretome but unique T. evansi epitopes with potential
biomarkers for surra diagnosis were detected.

Significance: Trypanosoma evansi is a parasite of African origin that is phylogenetically close to Trypanosoma
brucei. As with other trypanosomatids and blood parasites, its infection causes non-pathognomonic symptoms,
which makes its diagnosis difficult. One great problem is the fact that no diagnostic test differentiates between
Trypanosoma equiperdum and T. evansi, which is a problem in South America and Asia, and Africa. Thus, it is
urgent to study the biochemistry of the parasite to discover proteins that can be used for differential diagnosis or
be possible therapeutic targets. In addition, the study of the secretome can point out proteins that are used by the
parasite in its interactions with the host, helping to understand the progression of the disease.

1. Introduction

Trypanosoma evansi is a parasite of African origin that is phylogenetic
close to Trypanosoma brucei group, which has led some authors to sug-
gest its reclassification to T. brucei evansi [1,2]. T. evansi has a wide range
of mammalian hosts and the largest extensive geographical distribution
globally. It is the etiological agent of disease-causing large economic
losses in several countries due to high mortality rates of livestock [3].

Neurological clinical signs are observed in horses, camels, buffaloes,
cattle, deer, and cats infected with T. evansi [4]. In horses, the infection
can lead to weight loss, testicular edema, and rapid progression to death
in two to eight weeks [3]. However, the disease can be successfully
treated with trypanocides drugs such as diminazene aceturate, quina-
pyramine sulfate, isometamidium chloride, suramin, and cymelarsan®
[4].

Recently, a new compound called MMV688410 from Pathogen Box®
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ABSTRACT
Campeiro horse is a breed locally adapted to the Santa Catarina plateau region and its

main characteristic is the gait, it is known as “Marchador das Araucarias”. It is a breed
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Abstract

Southern South America's main winter cash crop is wheat (Triticum aestivum L.). Wheat stripe mosaic virus (WhSMYV,
Benyviridae) cause soil-borne wheat mosaic disease (SBWMD) in Brazil, and is a recurrent threat that reduces grain yields
in southern Brazil and Paraguay. For many years, field tests in Brazil have used visual evaluations of symptom severity to
measure how wheat cultivars respond to this virus and even the genetic inheritance of resistance. The WhSMV genome
sequencing process made it feasible to detect and quantify the virus just recently. This research aims to determine a cor-
relation between the severity of symptoms and virus titer by measuring WhSMYV in wheat cultivars by RT-qPCR using the
absolute quantification technique. In a field with a history of the SBWMD, seven cultivars were assessed in order to confirm
the symptom manifestation (severity scale), plant height, and grain yield. Primers were designed and developed the RT-qPCR
technique to relate visual notes of symptoms (the disease index) with the virus titer. The virus was found in all genotypes
and variations between the visual severity and viral titer in the plants were detected, indicating that viral replication is not

the only factor affecting the intensity of symptoms in this pathosystem.

Keywords Triticum aestivum - Cultivar reaction - Real time PCR - Viral load

In Brazil, soil-borne wheat mosaic disease (SBWMD) was
initially associated with soil-borne wheat mosaic virus
(SBWMYV, Virgaviridae) (Caetano et al. 1978) based on
symptomatology and particle morphology. After 40 years
of research, Valente et al. (2019) discovered that SBWMD
is caused by a distinct species of virus, named wheat stripe
mosaic virus (WhSMYV, Benyviridae). The virus has been
detected in Paraguay and South Africa, in addition to Brazil
(Esquivel-Farifa et al. 2019; Terefe et al. 2021). WhSMV
is transmitted by the plant-parasitic soil-borne plasmodio-
phorid Polymyxa graminis Ledingham (Cercozoa) (Valente
et al. 2019).
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1" Universidade do Estado de Santa Catarina, Lages, SC, Brazil
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Wheat symptoms are characterized by a yellow mosaic
in leaves and stems, stunting, excessive tillering (rosette
formation) and reduced root system development may also
be observed (Barbosa et al. 2001). Depending on the culti-
var, WhSMV may produce different types of tissue injury
(Valente et al. 2019), and some materials are more resistant
to infection (Barbosa et al. 2001). The disease is usually
limited to the lower, wetter cropland areas where the vec-
tor is concentrated, however, under favorable environmen-
tal conditions (excessive intense rainfall that results in soil
saturation), large areas sown with susceptible cultivars may
be compromised (Stempkowski et al. 2020).

The prolonged infectivity of the virus in the resting
spores of the vector poses challenges in disease manage-
ment (Kanyuka et al. 2003; Stempkowski et al. 2020;
Stempkowski et al. 2022). Chemical control is ineffective
against the vector P. graminis, hence, the use of resistant
cultivars is most important and cost effective method for
managing SBWMD (Stempkowski et al. 2020; Stempkowski
et al. 2022). In Brazil, the Embrapa 16© cultivar is a pri-
mary source of resistance, and it is characterized by the
presence of two dominant genes that regulate resistance to
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ARTICLE INFO ABSTRACT

Keywords: To date, only a few studies have examined the impacts of feline leukemia virus (FeLV) subgroups on disease
Feline fnedidne development in spontaneously infected cats. The present study identified FeLV-A and FeLV-B subgroups in cats
Retrovirus with lymphoma and leukemia and explored the phylogenetic relationships of env sequences. Twenty-six cats with
::;i_i‘sease lymphoma (n=16) or leukemia (n=10) were selected. FeLV p27 antigen positivity was determined using ELISA,
FelV-B and proviral DNA in blood samples was detected using nested PCR. Positive animals in both tests were classified
Neoplasms as cases of FeLV progressive infection and subjected to a second nested PCR for env amplification and subgroup

determination. Six samples of FeLV-A and five samples of FeLV-B were sequenced using the Sanger method, and
the results were used to build a phylogenetic tree and estimate evolutionary divergence. Among cats with
lymphoma, 68.8% carried FeLV-AB and 31.2% FeLV-A. Among cats with leukemia, 70% carried FeLV-AB and
30% FeLV-A. Regarding cat characteristics, 50% were young, 30.8% young adults, and 19.2% adults; 88.5% were
mixed-breed and 11.5% pure breed; and 42.3% were males and 57.7% were females. Among lymphomas, 62.5%
were mediastinal, 31.3% multicentric, and 6.3% extranodal. Regarding histological classification, lymphoblastic
and small non-cleaved-cell lymphomas were the most frequently detected. Among leukemia cases, 30% were
acute lymphoid, 30% chronic myeloid, and 40% acute myeloid. Phylogenetic analysis showed that FeLV-A SC
sequences were closely related to the Arena, Glasgow-1, and FeLV-FAIDS variants. Meanwhile, FeLV-B SC se-
quences were divergent from one another but similar to the endogenous FELV env gene (enFeLV). In conclusion,
FeLV-AB is prevalent in cats with lymphoma and leukemia, highlighting the genetic diversity involved in the
pathogenesis of these neoplasms in Brazil.

1. Introduction

Lymphoma and leukemia are among the major neoplastic diseases
affecting cats. In Brazil, these pathologies are closely linked to feline
leukemia virus (FeLV) infection (Cristo et al., 2019a, 2019b; Leite-Filho
et al. 2020). FeLV carries a single-stranded RNA, which is transformed
into proviral DNA and incorporated into native genetic material in the
host cell (Willett and Hosie, 2013). Viral interference assays and

sequencing of different env genes have revealed five subgroups of FeLV:
FeLV-A, FeLV-B, FeLV-C, FeLV-D, and FeLV-T (Lauring et al., 2002; Chiu
et al., 2018). These subgroups arise when a cat is previously infected
with FeLV-A, which mutates or recombines with endogenous retroviral
sequences (Chen et al., 1998; Chiu et al., 2018).

FeLV subgroups can interact with host cells through different re-
ceptors, thus selecting for their pathogenic potential (Lauring et al.,
2002; Willett and Hosie, 2013). The three major subgroups are FeLV-A,

Abbreviations: ALL, acute lymphoid leukemia; AML, acute myeloid leukemia; CLL, chronic lymphoid leukemia; DMCL, diffuse mixed-cell lymphoma; ELISA,
enzyme-linked immunosorbent assay; enFeLV, endogen FeLV; exFeLV, exogen FeLV; FeLV, feline leukemia virus; IBL, immunoblastic lymphoma; LBL, lymphoblastic
lymphoma; MLE, maximum-likelihood estimation; MPN, myeloproliferative neoplasm; PCR, polymerase chain reaction; SNCL, small non-cleaved-cell lymphoma; U3-
LTR, U3-long terminal repeat.

The GenBank accession numbers of sequences reported in this work are as follows: ON807603 (F18A-SC), ON807604 (F21A-SC), OP205368 (F66A-SC), OP205369
(F175A-SC), OP205370 (G11B-SC), OP205371 (G21A-SC), OP205372 (G60B-SC), OP219817 (G70A-SC), OP219902 (G86B-SC), OP219903 (G92B-SC), OP219904
(G102B-SC).
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Abstract

Trypanosoma evansi is a unicellular protozoan responsible for causing a disease known as “surra,” which is found in differ-
ent regions of the world and primarily affects horses and camels. Few information is known about virulence factors released
from the parasite within the animals. The organism can secrete extracellular vesicles (EVs), which transport a variety of
molecules, including proteins. Before being considered exclusively as a means for eliminating unwanted substances, extra-
cellular vesicles (EVs) have emerged as key players in intercellular communication, facilitating interactions between cells,
host cells, and parasites, and even between parasites themselves. Thus, they may be used as potential biomarkers. This study
aimed to assess the induction of EVs production by Ca*2, conduct a proteomic analysis of the EVs released by 7. evansi, and
identify epitopes that could serve as biomarkers. The findings indicated that Ca*? is not an effective promoter of vesiculation
in T evansi. Furthermore, the proteomic analysis has identified multiple proteins that have been investigated as biomarkers
or vaccine antigens, previously. A total of 442 proteins were identified, with 7 of them specifically recognizing 9 epitopes
that are unique to 7. evansi. At least one of these epitopes of TevSTIB805.9.11580 have been previously identified, which
increases the possibility of further investigating its potential as a biomarker.

Keywords Surra - Biomarkers - Diagnosis - Extracellular vesicles

Introduction

Trypanosoma evansi is a motile single-cell organism classi-
fied as a flagellated protozoan. It is a member of the genus
Trypanosoma and is known to cause trypanosomiasis, a
disease that affects various animal species. The parasitic
disease, commonly referred as “surra,” has substantial ram-
ifications on livestock farming, primarily targeting mam-
mals such as horses, camels, cattle, and other domesticated

Section Editor: Vyacheslav Yurchenko.
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animals. T. evansi stands out from other species in its genus
due to its capacity to infect a diverse range of hosts, render-
ing it a pathogen of worldwide significance (Desquesnes
et al. 2013a).

The primary mode of transmission for 7. evansi is through
mechanical vectors, specifically tabanids and hematopha-
gous flies. These vectors perpetuate the infection cycle by
feeding on the blood of infected animals (Desquesnes et al.
2013b). This distinctive attribute facilitates the dissemina-
tion of trypanosomiasis in various global regions, detrimen-
tally affecting animal productivity and food security.
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Abstract

Neosporosis and toxoplasmosis are important parasitic causes of abortions in small ruminants. This study verified the
occurrence of these diseases in sheep fetuses from Santa Catarina State, Southern Brazil from 2015 to 2022. Sheep fetuses
were necropsied with organ sampling for histopathology, and polymerase chain reaction (PCR) for Neospora caninum and
Toxoplasma gondii using the Nc5 and SAG2 targets, respectively, in frozen brain tissue. Microbiological culture and RT-PCR
for Pestivirus were conducted to discard other abortion causes. One positive fetus for toxoplasmosis was genotyped using
multiplex multilocus nested PCR-RFLP (Mn-PCR-RFLP) with ten genetic markers. Fifty-five sheep fetuses were evaluated,
with 10 (18.2%) cases of neosporosis and 7 (12.7%) cases of toxoplasmosis, comprising six and four flocks, respectively.
Macroscopically, neosporosis abortions exhibited fetal mummification, maceration, and arthrogryposis. Toxoplasmosis
abortions showed fetal mummification and maceration. The neosporosis abortions included lymphoplasmacytic myositis
(70%; 7/10) and myocarditis (60%; 6/10), in addition to necrotizing encephalitis and gliosis (50%; 5/10). Toxoplasmosis
abortions included lymphoplasmacytic necrotizing encephalitis (71.4%; 5/7), lymphoplasmacytic myositis (42.8%, 3/7),
and myocarditis (14.3%; 1/7). Through PCR, N. caninum and T. gondii were detected in 6 (60%) and 5 (71.4%) fetuses,
respectively. In one fetus, 7. gondii genotyping was conducted, which was characterized as atypical genotype ToxoDB #98.
All of the cases were negative for Pestivirus and bacterial agents. This study establishes the occurrence of these diseases as
causes of abortions, malformations, mummification, and fetal maceration in sheep, with the characterization of an atypical
T. gondii genotype in one of the fetuses.

Keywords Apicomplexa - Abortion - Lambing - Protozoan - Reproductive loss - Sheep

Introduction

Neosporosis and toxoplasmosis are caused by the protozoa
Neospora caninum and Toxoplasma gondii, respectively.
Neosporosis has become increasingly common in sheep
(Moreno et al. 2012), while toxoplasmosis is considered
as the major cause of abortion in this species (Innes et al.
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2009). These diseases can manifest epidemically through
primary contact and protozoan infection during pregnancy,
leading to high abortion rates; endemically, particularly in
neosporosis cases, when the disease persists across genera-
tions within the herd; and sporadically, occurring randomly
within the herd (Calandra et al. 2014).

In the state of Santa Catarina, the ovine population sur-
passes 350,000 heads, primarily bred for meat production
(Instituto Brasileiro de Geografia e Estatistica 2022), and
multiple studies have documented sheep exposure to these
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Abstract: Background/Objectives: The Trypanosoma cruzi infection promotes an intense inflammatory
process that affects several tissues. The cholinergic system may exert a regulatory immune response
and control the inflammatory process. This study aimed to evaluate the comparative effect of free
and nanoencapsulated benznidazole in acute T. cruzi infection to assess hematological, biochemical,
and oxidative status triggered by the cholinergic system. Methods: For this, fifty female Swiss mice
were distributed in eight groups, i.e., uninfected and infected animals under four treatment protocols:
untreated (control—CT); vehicle treatment (Eudragit L 100—EL-100); benznidazole treatment (BNZ);
and nanoencapsulated benznidazole treatment (NBNZ). After eight treatment days, the animals were
euthanized for sample collection. Results: The peak of parasitemia was at day 7 p.i., and the BNZ and
NBNZ controlled and reduced the parasite rate but showed no efficacy in terms of total elimination
of parasites analyzed by RT-PCR in both infected groups. The infection promotes significant anemia,
leukopenia, and thrombocytopenia, which the BNZ improves. There was an increase in AChE activity
during infection, leading to a pro-inflammatory response and an increase in M1 and M2 mACh
receptors in the BNZ group, showing that the treatment interacted with the cholinergic pathway.
In addition, a pro-oxidative response was characterized in the infection and mainly in the infected
BNZ and NBNZ groups. The histopathological analysis showed significative splenomegaly and
inflammatory infiltrate in the heart, liver, and spleen. Conclusions: The administration of the BNZ
or NBNZ reverses hematological, hepatic, and renal alterations through cholinergic signaling and
stimulates a pro-inflammatory response during acute T. cruzi infection.

Keywords: nanocapsule; AChE; oxidant; benznidazole; Chagas disease
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Abstract: Trypanosoma vivax infection is an emerging condition that causes damage and
mortality among cattle and is transmitted by mechanical vectors or contaminated fomites.
This disease has been spreading in southern Brazil, causing anemia, weight loss, diarrhea,
abortion, and infertility; however, its behavior and host—parasite relationships are not yet
fully understood. To clarify this issue, animals that presented clinical signs were subjected
to an immunochromatographic screening test. An indirect immunofluorescence test was
then performed on samples collected before treatment (the gold standard test), which
showed that in the herd of 20 cows, we had 14 seropositive for T. vivax. Blood samples
were collected before and after treatment to study the effects of the disease and treatment,
with the cows divided into two groups: infected and uninfected. Cows were evaluated for
hematologic, biochemical, and antioxidant responses, comparing them with uninfected and
infected animals, as well as pre- and post-treatment (isometamidium chloride—1 mg/kg
body weight [BW]). There was no difference (p > 0.05) between groups in milk production
and feed intake; however, ten days after treatment, there was an increase of 1.72 kg of milk
in cows diagnosed as infected with T. vivax. Seropositive cows had lower erythrocyte counts,
hemoglobin concentrations, hematocrit, platelet counts, and lymphocyte and granulocyte
counts. In seropositive cows, the higher total protein concentration is due to increased
globulins, which the protein profile by electrophoresis showed to be related to higher levels
of immunoglobulins (IgA and other heavy-chain immunoglobulins), ceruloplasmin, hap-
toglobin, ferritin, C-reactive protein; associated with lower transferrin levels. The activity
of the enzymes aspartate aminotransferase, gamma-glutamyl transferase, cholinesterases,
and creatine kinase were compared in seronegative and seropositive cows for T. vivax.
Lower serum calcium levels were observed in seropositive cows. Cows diagnosed with
trypanosomosis presented high levels of reactive oxygen species, lipid peroxidation, protein
oxidation, nitrite/nitrate activity, superoxide dismutase, and glutathione peroxidase. The
enzymes catalase and glutathione S-transferase presented lower activity in the blood of
seropositive cows compared to the control on the day of diagnosis, which was no longer
observed ten days after treatment. The animals exhibited hypogalactia, anemia, thrombo-
cytopenia, leukopenia, and acute phase response accompanied by liver and muscle tissue
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Abstract

The microbiota present in the marine environment derives from various sources. The ingestion of raw oysters and mussels
contaminated with Vibrio spp., regardless of whether they are wild-caught or farmed, presents health hazards to humans.
The consumption of bivalves, particularly oysters and mussels, is an expanding trend in all coastal areas of Brazil. As filter-
feeders, they accumulate these bacteria in their tissues, thereby enhancing their concentration in relation to the surrounding
aquatic environment. Strains of the genus Vibrio can induce gastroenteritis and infections in open wounds. Between 2021
and 2023, a total of 300 specimens of Perna perna bivalve were collected from the rocky shores of Gravata and Gi beaches,
while 103 oysters were obtained from Noca lagoon in the city of Laguna, situated on the southern coast of Santa Catarina
state, Brazil. Bivalve gill samples were cultured on thiosulfate—citrate—bile salts—sucrose agar for a presumptive analysis
of Vibrio spp. The multiplex-PCR method was employed to amplify a representative genome sequence of each Vibrio for
species-specific gene analysis.. Of the 73 positive samples for Vibrio spp. in P. perna, the species Vibrio parahaemolyticus
was predominant in 65.7% (48/73), followed by Vibrio alginolyticus 24.6% (18/73) and Vibrio vulnificus, on the other hand,
was only present in one sample (1.36%). Following molecular analysis, it was determined that out of the 65 oyster isolates
samples examined, 41 (63.0%) were classified as V. parahaemolyticus, 19 (29.2%) as V. alginolyticus, and 2 (3.08%) as V.
vulnificus. V. vulnificus was exclusively identified during the summer season. Histological analyses conducted on the bivalve
gills to evaluate tissue damage indicated no alterations This study may offer significant insights for novel research perspectives
on the environmental conditions of Vibrio spp. in natural habitats, particularly given a lack of information for the region.

Keywords Mussels - Bivalves - Oyster - PCR - Aquatic microorganisms - Vibrio spp. - Brazil

Introduction

The absence of fundamental sanitation and the release of
seawater sewage, particularly on beaches, pose a public
health concern and signifies potential hazards to humans,
both in terms of recreational activities and the consump-
tion of seafood (Brumfield et al. 2021). Bivalves, being
filter organisms, accumulate various substances, including
chemicals and contaminants, in their tissues, particularly
in their gills. As a result, they are highly regarded as pri-
mary bioindicators for assessing water quality (Strayer et al.
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2019; Strehse and Maser 2020). The incidence of vibriosis
is rising globally, with evidence that anthropogenic fac-
tors, primarily emissions of carbon dioxide associated with
atmospheric warming and more frequent and intense heat
waves, significantly influence environmental parameters,
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ARTICLE INFO ABSTRACT

Keywords:

Trypanosoma evansi
Trypanosoma equiperdum
Trypanosome

Variant surface glycoprotein

Trypanosoma evansi, the causative agent of Surra, is the most widespread pathogenic trypanosome that para-
sitizes the widest variety of mammals worldwide; however, rapid and easily accessible diagnostics still need to be
improved. Proteomic research identified the VSG (Variant Surface Glycoprotein) TevSTIB805.3.100 gene as a
potential biomarker for T. evansi diagnosis. The aim of this study was to design primers (called Tev3.100) for the
gene encoding this VSG, testing the specificity and sensitivity of these primers on genomic DNA (gDNA) from
different species and on biological samples. The specificity of primers was tested against gDNA from T. evansi, T.
brucei, T. equiperdum, T. rangeli, T. cruzi, T. vivax, Babesia bovis, B. bigemina, and Anaplasma sp. Seventy-one
biological samples from Lageana Creole cattle DNA were used, testing the sensitivity, specificity and concor-
dance in relation to RoTat 1.2 primers. The Tev3.100 primers were able to produce amplicons with a single band
of approximately 1800 bp for gDNA from T. evansi, but showed cross-reactions with T. brucei, and T. equiperdum,
diverging from the in silico predictions. These primers indicated high sensitivity (98.28 %) and specificity (84.62
%) in the detection of biological samples from Lageano Creole cattle, in addition to high concordance values (k:
0.854; SE: 0.082; 95 % CI: 0.695-1.000) in relation to RoTat primers results. The Tev3.100 primers are a new
molecular tool with good sensitivity and specificity for Surra infections, but the cross-reactions with
T. equiperdum, diverging from the databases, indicate that new genomic studies should be carried out for these
species in Latin America.

1. Introduction anemia, lethargy, and immunosuppression, and are potentially fatal in

different cases (Desquesnes et al., 2013b), causing significant economic

The etiological agent of surra, Trypanosoma evansi- Balbiani, 1888
(Trypanozoon: Salivaria section) (Schoch et al., 2020), is the most
widespread pathogenic trypanosome capable of infecting the widest
variety of mammals worldwide (Magez et al., 2021). These infections
occur in over 48 countries, excluding those in North America, Australia,
and Antarctica (Aregawi et al., 2019), and affect different domesticated
animals (mainly camelids, equines, bovines, and canids) (Desquesnes
et al.,, 2013a) and a wide variety of wild mammals (Filgueiras et al.,
2019; Santos et al., 2018). The symptoms of surra can vary according to
the type of host and the stage of the disease, but typically include fever,

and ecological losses worldwide (Kim et al., 2024). These symptoms
tend to be like those caused by T. vivax, Babesia sp., and Anaplasma sp.,
but different from those presented in animals with dourine, caused by
infections with T. equiperdum, which is very similar morphologically and
genetically to T. evansi (Brun et al., 1998; Cuypers et al., 2017). In
dourine, clinical symptoms are typically related to the reproductive
system, such as the appearance of genital lesions and vaginal and penile
secretions, testicular atrophy in males, which can cause infertility, and
an increased rate of abortion in females, for example (Gizaw et al., 2017;
OIE, 2018).
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Abstract

Bovine trypanosomiasis, caused by infection with the protozoan Trypanosoma vivax, is harmful to livestock
worldwide. Knowing its epidemiology is relevant to evaluate the susceptibility, resistance, and tolerance of
animals. The objective of this study was to determine the prevalence of T. vivax in Crioula Lageana cattle and relate
them to clinical, hematological, and biochemical findings to elucidate the breed'’s health and disease tolerance
characteristics. Venous blood samples from 310 bovines considered healthy during the clinical examination were
used to perform polymerase chain reaction (PCR) analysis, Immunofluorescence Antibody Test (IFAT) assays,
hemogram tests, and serum biochemistry. The collected data were subjected to statistical analyses to compare
seropositive and negative groups. IFAT indicated that the seroprevalence for T. vivax was 8% (24/310); however,
all tested animals were negative in the conventional PCR (0%, 0/310). Higher amounts of platelets and less
cholesterol were detected in seropositive animals but were within the reference values. Ruminal hypomotility
and mild tachycardia were observed in all sampled animals. Considering the non-specific clinical signs and the
absence of hematological alterations in infected animals, the seropositivity found indicates previous exposure to
the protozoan, and the absence of clinically affected animals may result from characteristics inherent to this breed.

Keywords: Locally adapted breed, sanity, Trypanosomiasis, hematology, biochemistry.

Resumo

A tripanossomiase bovina, causada pela infeccdo pelo protozoario Trypanosoma vivax, é prejudicial ao gado em
todo o mundo. O conhecimento de sua epidemiologia é relevante para avaliar a suscetibilidade, resisténcia e
tolerancia desses animais. O objetivo deste estudo foi determinar a prevaléncia e soroprevaléncia de T. vivax em
bovinos da raca Crioula Lageana e relaciona-las aos achados clinicos, hematolégicos e bioquimicos, para elucidar
as caracteristicas de saude e tolerancia a doencas dessa raca. Amostras de sangue venoso de 310 bovinos,
considerados saudaveis durante o exame clinico, foram utilizadas para realizar analises de reacdo em cadeia
da polimerase (PCR), ensaios de imunofluorescéncia indireta (IFAT), hemogramas e bioquimica sérica. Os dados
coletados foram submetidos a analises estatisticas para comparar os grupos soropositivos e soronegativos. A RIFI
indicou que a soroprevaléncia do T. vivax foi de 8% (24/310); no entanto, todos os animais mostraram-se negativos
na PCR convencional (0%, 0/310). Quantidades maiores de plaquetas e menos colesterol foram detectadas em
animais soropositivos, mas estavam dentro dos valores de referéncia. Hipomotilidade ruminal e taquicardia leve
foram observadas em todos os animais amostrados. Considerando os sinais clinicos inespecificos e a auséncia
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