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Resumo

HIDALGO, Jenny Paola. Avaliagdo da ocorréncia e impacto de Trichomonas
gallinae em aves. 2022. 56 f. Dissertacao (Mestrado em Veterinaria) — Programa
de Pos-Graduacao em Veterinéria, Faculdade de Veterinaria, Universidade Federal
de Pelotas, Pelotas, 2022.

A tricomoniase aviaria é causada pelo protozoario Trichomonas gallinae, que tem
como principais hospedeiros aves da familia Columbidae, que apresentam alta
prevaléncia do protozoario sem manifestar a doenga. O continuo crescimento da
populacdo de pombos e sua natureza cosmopolita fazem com que hoje exista uma
distribuicdo mundial desta espécie, sendo responséavel pela distribuicdo e manutencéo
da prevaléncia da tricomoniase em quase todo o mundo. A transmissdo da doenca
pode ser por contato direto, ou indireto, por meio de alimentos ou agua. Essa rota
indireta é a razdo pela qual uma grande variedade de ordens de aves pode ser
infectada, muito diferente dos columbideos, como falconiformes, strigiformes,
passeriformes, piciformes, psittaciformes, gruiformes, galliformes ou anseriformes.
Assim, o objetivo desse estudo foi avaliar a presenca de T. gallinae em passeriformes
recebidos em um centro de triagem de animais silvestres, além de descrever um caso
positivo de infeccdo por T. gallinae em um tucano-de-bico-verde (Ramphastos
dicolorus). Para a realizacdo deste estudo, foram coletadas e analisadas 300
amostras por conveniéncia, de swabs da mucosa oral de passaros da ordem
Passeriforme, que correspondiam a 23 espécies diferentes recebidas no Nudcleo de
Reabilitacdo da Fauna Silvestres (NURFS) da Universidade Federal de Pelotas
(UFPel), em estacdes distintas do ano, entre 0s meses de marco a outubro de 2021.
De todos os individuos foi realizado suabe da orofaringe, o material foi imediatamente
acondicionado em tubo falcon contendo meio de cultura Tripticase-Yeast Extract-
Maltose (TYM) e encaminhado ao Laboratério de Protozoologia e Entomologia
(LAPENn) para incubacdo em estufa de crecimento bacteriologico e posterior
identificacdo em lamina em montagem Umida no microscopio 6ptico em aumento de
40x do protozoario. A montagem Uumida em lamina, foi feita em triplicata e analisada
em sua totalidade. Das 300 aves avaliadas no cultivo in vitro para T. gallinae, 25
tiveram resultado inconclusivo e foram sumetidas a analise de PCR, sendo negativas
para T. gallinae. Embora n&o tenha sido encontrado nenhum Passeriformes positivo,
0 monitoramento da ocorréncia desse protozoario deve continuar, pois sabe-se que



ele pode causar uma possivel epidemia, levando a perdas para a fauna silvestre que
possui aves ameacadas de extingao.

Palavras-chaves: parasitas; aves silvestres; protozoarios; tucano-de-bico-verde.



Abstract

HIDALGO, Jenny Paola. Evaluation of the occurrence and impact of
Trichomonas gallinae in birds. 2022. 56 f. Dissertation (Masters in Veterinary
Science) — Programa de Pos-Graduacdo em Veterinéria, Facultade de Veterinaria,
Universidade Federal de Pelotas, Pelotas, 2022.

Avian trichomoniasis is caused by the protozoan Trichomonas gallinae, whose main
hosts are birds of the Columbidae family, which have a high prevalence of the
protozoan without manifesting the disease. The continuous growth of the pigeon
population and its cosmopolitan nature mean that today there is a worldwide
distribution of this species, being responsible for the distribution and maintenance of
the prevalence of trichomoniasis in almost the entire world. The transmission of the
disease can be by direct contact, or indirect, through food or water. This indirect route
Is the reason why a wide variety of bird orders can be infected, very different from
columbids such as falconiformes, strigiformes, passerines, piciformes, psittaciformes,
gruiformes, galliformes or anseriformes. Thus, the aim of this study was to evaluate
the presence of T. gallinae in passerines received at a wild animal screening center,
in addition to describing a positive case of T. gallinae infection in a red-breasted toucan
(Ramphastos dicolorus). For the accomplishment of this study, 300 samples were
collected and analyzed for convenience, of swabs from the oral mucosa of birds of the
Passeriforme order, which corresponded to 23 different species received at the
Nucleus of Rehabilitation of Wild Fauna (NURFS) of the Federal University of Pelotas
(UFPel), in different seasons of the year, between March and October 2021. From all
individuals, an oropharyngeal swab was performed, the material was immediately
placed in a falcon tube containing Trypticase-Yeast Extract-Maltose (TYM) culture
medium and sent to the Laboratory of Protozoology and Entomology (LAPEN) for
incubation in a bacteriological growth oven and subsequent identification on a slide in
wet mounting under an optical microscope at 40x magnification of the protozoan. Wet
mounting on a slide was performed in triplicate and analyzed in its entirety. Of the 300
birds evaluated in in vitro culture for T. gallinae, 25 had inconclusive results and were
submitted to PCR analysis, being negative for T. gallinae. Although no positive
Passeriformes were found, the monitoring of the occurrence of this protozoan should
continue, as it is known that it can cause a possible epidemic, leading to losses for the
wild fauna that has endangered birds.

Keywords: parasites; wild birds; protozoa; red-breasted toucan.
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1 Introducéao

Tricomoniase aviaria, causada pelo protozoario flagelado Trichomonas
gallinae, é provavelmente a doenca parasitaria mais antiga conhecida na vida
selvagem (FORRESTER & FOSTER, 2009). O T. gallinae, € um protozoario flagelado
que pertencente ao Dominio Eukaryota, Filo Protozoa, Sub-filo Sarcomastigophora,
Superclasse Mastigophora, Classe Zoomastigophorea, Ordem Trichomonadida,
Familia Trichomonadidae, Género Trichomonas, Espécie gallinae (STABLER, 1954).

O trofozoitos de T. gallinae tém uma forma ovoide a piriforme com um tamanho
de cerca de 7-11 ym. Possuem quatro flagelos anteriores livres e um quinto
recorrente, que nao se torna livre no pdlo posterior, uma vez que se estende por
apenas dois tercos do comprimento do corpo (DE CARLI e TASCA, 2003;
MEHLHORN et al., 2009). A forma de reproducdo do T. gallinae é fissdo binaria,
sendo incapaz de formar cistos verdadeiros, embora estagios semelhantes a cistos -
pseudocistos - tenham sido descritos (DE CARLI e TASCA, 2003; MEHLHORN et al.,
2009). Esses pseudocistos podem fornecer outra via de transmissdo e um estagio
ambientalmente resistente durante condi¢cfes desfavoraveis (DE CARLI e TASCA,
2003; MEHLHORN et al., 2009).

Os principais hospedeiros de T. gallinae sdo aves da familia Columbidae
(STABLER, 1954), que apresentam alta prevaléncia de tricomoniase sem manifestar
a doenca, embora uma grande variedade de espécies aviarias também possam ser
infectadas. A transmissédo da doenca pode ocorrer por contato direto, ou indireto, por
meio da ingestdo de alimentos ou agua contaminados com os trofozoitos do
protozoario, tendo relevante importancia a regurgitacdo da comida entre pais e seus
filhos (ANDRE, 2005). Essa rota indireta é a razdo pela qual uma grande variedade
de Ordens de aves pode ser infectada, muito diferente dos columbideos, como
falconiformes, strigiformes, passeriformes, piciformes, psittaciformes, gruiformes,
galliformes ou anseriformes. (COLE, 1999).

A forma classica de apresentacdo da doenca é a formacdo de placas caseosas na
cavidade oral, faringe, es6fago e papo (figura 1) (STABLER, 1954; KRONE, 2002).
Eventualmente as lesdes podem envolver o canal auditivo, laringe e trato respiratorio

(KRONE; COOPER, 2002). Les®es tragueais e em sacos aéreos também ja foram
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descritas. O diagnéstico diferencial da tricomoniase deve incluir lesdes da cavidade
oral associadas a capilariose, candidiase, poxviruse e hipovitaminose A (SAMOUR,;
BAILEY; COOPER. 1995).

I w = LB
Figura 1: Aves com dia 0 sparverius) e B)

Jacurutu (Bubo virginatus) com lesdo caseosa em cavidade oral .

A infeccdo inicia-se quando as tricomonas estdo dispostas em palicada na
superficie epitelial da mucosa oral; nessa etapa no se observa inflamacgédo. A medida
gue a doenca progride, a infiltracéo de leucécitos pode ser vista abaixo da camada de
tricomonas. Imediatamente apdés essa infiltracdo, a lesdo torna-se
macroscopicamente visivel e a inflamac&o ja pode ser observada. A medida que mais
leucocitos invadem a mucosa e morrem, as lesbes tornam-se maiores, com 0
protozoario permanecendo entre a area necrotica e o tecido normal. Leucécitos
mortos fornecem substrato adequado para a multiplicagédo de tricomonas e o ciclo
continua. Se as defesas celulares ndo puderem conter o parasita, a morte ocorre
devido a destruicdo macica do 6rgao (CALNEK, 1995)

O diagnéstico de tricomoniase é frequentemente complicado pela fragilidade
do parasita. Para garantir resultados de teste validos, € essencial coletar e manusear
amostras da maneira correta antes da andlise. Testes de cultivo, reagdo molecular
para amplificacdo especifica de parasitas, ou uma combinacdo de ambos os métodos
de teste € o mais eficiente e a forma mais comumente usada para diagnosticar
tricomonose em animais (COLLANTES-FERNANDEZ, 2018).
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Em aves infectadas por T. gallinae, um diagndstico imediato por microscopia
direta de material coletado por meio de esfregaco da cavidade oral durante o exame
clinico ou necropsia € possivel. Também em passaros o0 uso de cultivo para a
detecc¢do de tricomonas é claramente superior em sensibilidade como em comparacao
com a microscopia direta (COOPER E PETTY 1988). A vantagem da microscopia
direta como ferramenta de diagnostico é a sua velocidade e o baixo custo do exame.
Esta é arazdo pela qual a microscopia direta € frequentemente usada por profissionais
para o diagnéstico de T. gallinae em passaros (FORRESTER E FOSTER 2008; AMIN
et al., 2014).

A gravidade da doenca depende da suscetibilidade das aves infectadas em
conjunto com o potencial patogénico da cepa incriminada e o estagio de infeccéo
(COOPER e PETTY 1988; COLE e FRIEND 1999). A gravidade das lesbdes
patolégicas de T. gallinae no trato digestivo superior varia de uma inflamacao leve da
mucosa a caseosa areas que blogueiam o lumen esofagico (STABLER 1954).
Algumas cepas virulentas sao capazes de criar membranas diftéricas - associadas a
lesBes fibrinosas em 6rgaos internos, como o figado, pulmdes e peritdnio - resultando
em alta mortalidade (NARCISI et al., 1991). Cepas de viruléncia moderada sao
frequentemente associadas a abscessos case0sos na parte superior trato digestivo e
regido orofaringea, enquanto nenhuma lesdo apreciavel é produzida por cepas
avirulentas (COLE e FRIEND 1999). In vitro, a proliferacéo de T. gallinae foi associada
com uma desintegracdo da monocamada celular, e T. gallinae geneticamente
diferente isolados causaram diversas magnitudes de efeitos citopaticos em diferentes
linhagens celulares (AMIN et al., 2012a).

Amplificacdo da reacdo em cadeia da polimerase (PCR) e sequenciamento do
RNA ribossémico 5.8S (rRNA) e circundando as regibes espacadoras transcritas
internas 1 e 2 (ITS1, ITS2) tem sido cada vez mais usadas para confirmar a presenca
de infeccdo por T. gallinae (GASPAR DA SILVA et al.,, 2007) e para identificar
heterogeneidades genéticas (FELLEISEN, 1997; GERHOLD et al., 2008; ANDERSON
et al.,, 2009). Analise de sequéncia da regido ITS1 / 5.8S / ITS2 (doravante
denominada regido ITS) identificaram uma variagdo marcada entre sequéncias

obtidas de uma ampla regido geogréfica e de diferentes taxa de hospedeiros, com
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cerca de 15 Sequéncias da regido ITS identificadas como ITS distintas tipos de regido
(GERHOLD et al., 2008; ANDERSON et al., 2009; SANSANO-MAESTRE et al., 2009).

O tratamento consiste na administracdo de medicamentos derivados de
nitromazéides (ronidazol, metronidazol, carnizadol, etc). Estes s&o de amplo espectro
e também atuam contra outros protozoarios e algumas bactérias anaerdbicas. Seu
mecanismo de acdo é modificar o DNA formando radicais livres. Tem excrecao renal
e sua toxicidade é baixa (GIRONES, 2016).

A tricomoniase aviaria € muito provavel de ocorrer em qualquer area onde
estejam presentes pombos ou rolas (COLE, 1999). Segundo os estudos realizado por
(LAWSON et al., 2012), uma cepa clonal de T. gallinae surgiu como a causa de uma
doenca epidémica de tentilhbes na Europa. O surto desta doenca em passeriformes
ja foi descrito em outros paises, como no norte e centro da Alemanha (FORZAN et al.,
2010; LAWSON et al., 2012; QUILLFELDT P. et al., 2018), llhas britanicas (CHI J. F.,
2013), Fennoscandinavia (FORZAN et al., 2010; LAWSON et al., 2012), Reino Unido
(LAWSON et al., 2012; GANAS P. et al., 2013), Austria (GANAS P. et al., 2013),
Eslovénia (ZADRAVEC et al., 2012) e América do norte (ANDERSON et al., 2009).
No Brasil, esse protozoario foi descrito por ECCO et al. (2012) no Estado de Minas
Gerais, parasitando um exemplar da familia Ramphastidae, tucano-toco (Ramphastos
toco). No Estado do Rio Grande do Sul h& relatos da tricomoniase em pombos
domeésticos e em rapinantes (DE CARLI e TASCA 2003; ECHENIQUE et al., 2019).
Desta forma, o objetivo desta dissertacao foi avaliar a presenca de T. gallinae em
passeriformes recebidos no Nucleo de Reabilitacdo da Fauna Silvestres da
Universidade Federal de Pelotas, e relatar a ocorréncia da doenca em um tucano-de-

bico-verde (Ramphastos dicolorus).



2 Artigos
2.1 Artigo 1

DIAGNOSIS OF Trichomonas gallinae IN PASSERINES
Jenny Paola Hidalgo Martinez; Alexia Brauner de Mello, Marjorie de Giacometi;
Rodrigo Casquero Cunha; Camila Belmonte Oliveira, Marlete Brum Cleff, Raqueli
Teresinha Franca
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Diagnosis of Trichomonas gallinae in passerines

Diagnostico de Trichomonas gallinae em passeriformes

Highlights
1. T. gallinae is the only species with a pathogenic potential for birds.
2. Direct contact transmission is the most efficient route to establish an
infection.
3. The migratory habit, favors the spread of microorganisms.
4. The diagnosis of trichomonosis is often complicated by the fragility of the

parasite.

ABSTRACT

Trichomoniasis, caused by the protozoan Trichomonas gallinae, has as main
hosts birds of the Columbidae family, which have a high prevalence of the protozoan
without manifesting the disease. The continuous growth of the pigeon population and
its cosmopolitan nature mean that today there is a worldwide distribution of this
species, being responsible for the distribution and maintenance of the prevalence of
trichomoniasis in almost the entire world. The transmission of the disease may be by
direct contact, or indirect, through food or water. This indirect route is the reason why
such a wide range of bird orders can be infected, very different from columbids such
as falconiformes, strigiformes, passerines, piciformes, psittaciformes, gruiformes,
galliformes or anseriformes. Thus, the objective of this study was to evaluate the
presence of T. gallinae in passerines received at a Wild Animal Screening Center. In
order to carry out this study, 300 birds of the order Passerine corresponding to 23
different species were analyzed, received at the Wild Fauna Rehabilitation Center
(NURFS) of the Federal University of Pelotas (UFPel), in different seasons of the year
between the months of March to October 2021. Samples of swabs from the
oropharynx were collected from all individuals, the material was immediately placed
in a falcon tube containing Trypticase-Yeast Extract-Maltose (TYM) culture medium

and sent to the Laboratory of Protozoology and Entomology (LAPERN), for incubation
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in a bacteriological growth greenhouse and subsequent identification of the protozoan
on a slide in wet mounting under an optical microscope in a 40X objective. Wet
mounting on a slide was performed in triplicate and analyzed in its entirety. Of the
300 birds evaluated in in vitro culture for T. gallinae, 25 had inconclusive results and
were submitted to PCR analysis, being negative for T. gallinae. Although no positive
Passeriformes was found, the monitoring of the occurrence of this protozoan must
continue, as itis known that it may easily cause a possible epidemic, leading to losses
for the wild fauna that has endangered birds.

Keywords: Parasites. Protozoa. Wild birds.

RESUMO

Tricomoniase, causada pelo protozoario Trichomonas gallinae, tem como
principais hospedeiros aves da familia Columbidae, que apresentam alta prevaléncia
do protozoario sem manifestar a doenca. O continuo crescimento da populacédo de
pombos e sua natureza cosmopolita fazem com que hoje exista uma distribuicéo
mundial desta espécie, sendo responséavel pela distribuicdo e manutencdo da
prevaléncia da tricomoniase em quase todo o mundo. A transmissdo da doenca pode
ser por contato direto, ou indireto, por meio de alimentos ou agua. Essa rota indireta
€ a razao pela qual uma gama tdo ampla de ordens de aves pode ser infectada,
muito diferente dos columbideos, como falconiformes, strigiformes, passeriformes,
piciformes, psittaciformes, gruiformes, galliformes ou anseriformes. Desta forma, o
objetivo desse estudo foi avaliar a presenca de T. gallinae em passeriformes
recebidos em um Centro de Triagem de Animais Silvestres. Para a realizacdo deste
estudo foram analisados 300 aves por conveniéncia da ordem Passeriforme
correpondente a 23 espécies diferentes recebidos no Nucleo de Reabilitagdo da
Fauna Silvestres (NURFS) da Universidade Federal de Pelotas (UFPel), em
estacdes distintas do ano comprendidas entre os meses de marco a outubro de 2021.
De todos os individuos foram colhidas amostra de suabe da orofaringe, o material foi
imediatamente acondicionado em tubo falcon contendo meio de cultura Tripticase-
Yeast Extract-Maltose (TYM) e encaminhado ao Laboratério de Protozoologia e

Entomologia (LAPEN), para incubacdo em estufa de crecimento bacteriologico e
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posterior identificacdo em lamina em montagem Umida no microscépio Optico em
objetivo de 40X do protozoario. A montagem Umida em lamina, foi feita em triplicata
e analisada em sua totalidade. Das 300 aves avaliadas no cultivo in vitro para T.
gallinae, 25 tiveram resultado inconclusivo e foram sumetidas a andlise de PCR,
sendo negativas para T. gallinae. Embora nédo tenha sido encontrado nenhum
Passeriformes positivo, 0 monitoramento da ocorréncia desse protozoario deve
continuar, pois sabe-se que ele pode causar uma possivel epidemia facilmente,
levando a perdas para a fauna silvestre que possui aves ameacadas de extin¢édo.
Palavras-chaves: Aves silvestres. Parasitas. Protozodrios.

INTRODUCTION

Trichomoniasis is a parasitic disease caused by the flagellate protozoan
Trichomonas gallinae that mainly affects columbiformes and birds of prey, and
occasionally, galliformes, passerines, piciformes and psitaciformes (Grave, 1996).
Pigeons (Columba livia) and other species of the Columbidae family are the main
hosts of Trichomonas gallinae (Stabler, 1954). In the host, the parasites are found in
the upper digestive tract: oral cavity, pharynx, esophagus and crop (Stabler, 1954).
Transmission from one bird to another does not require an intermediate host or
vector, occurring through direct contact through the ingestion of contaminated food
and water, with the regurgitation of food between parents and their children being
relevant (André 2005).

Given the strong seasonal trends in the prevalence of infection, the age range
of the population during peak transmission and pathogenesis in adults appears to be
driven by environmental factors, physiological and behavioral changes that
accompany the annual cycle of birds. As observed in other avian pathogens, the
energy load and stress of migration, or even pre-migration activity, is linked to
impaired host immunity, with increased susceptibility to infections (Lloyd, 1995;
Altizer et al., 2011). The trichomoniasis is also an emerging infectious disease of
passerine birds that are likely to become exposed to T. gallinae in artificial feed and
water sources shared by pigeons (Forzan et al., 2010; Neimanis et al., 2010;
Zadravec et al., 2012).
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Trichomoniasis in chaffinches emerged in Great Britain in 2005, causing a
significant decline in the breeding populations of White-tailed Woodpecker (Carduelis
chloris) and Chaffinch (Fringilla coelebs) (Robinson et al., 2010; Lawson et al., 2012;
Chi et al., 2013). In 2008, the T. gallinae epidemic in Great Britain spread to southern
Fennoscandia, causing multiple mortality events over a two-year period (Lawson et
al., 2012; Neimanis et al., 2010; ). In 2007 and 2008, multiple outbreaks of
trichomoniasis were identified in Canada involving purple finches (Carpodacus
purpureus) and goldfinches (Carduelis tristis) (Forzan et al., 2010).

Trichomonosis epidemics in pigeons have been recorded since 1945, with
morbidity and mortality involving thousands of individuals, often in winter or during
spring migration (Cole, 1999; Stabler and Braun, 1979; Stromberg et al., 2008;
USGS, 2013). In this context, the objective of this study was to evaluate the presence
of T. gallinae in passerines received at the Wild Fauna Rehabilitation Center
(NURFS) of the Federal University of Pelotas (UFPel) during the months of March to
October 2021.

METHODOLOGY

We analyzed 300 samples of adult birds of the Passerine order, received at the
Wild Fauna Rehabilitation Center (NURFS) of Federal University of Pelotas (UFPel),
municipality of Capéo do Le&o, Pelotas, State of Rio Grande do Sul. Samples were
collected between March and October 2021, of which thirteen samples were collected
in summer, eighty-seven in autumn, one hundred and sixty-eight in winter, and thirty-
two in spring (Table 1). All sample collection procedures were performed in strict
accordance with the recommendations of SISBIO 78754-3 and Comiss&o de Etica
em Experimentacdo Animal 160/2021.

Initially, the animals underwent clinical evaluation, any clinical sign observed
during the evaluation was recorded in an individualized form. To collect the swab from
the oropharynx, the birds were physically restrained, the beak was opened and a
swab was introduced into the oropharynx, the material was immediately placed in a
falcon tube containing Trypticase-Yeast Extract-Maltose (TYM) culture medium,

content 10 % inactivated bovine serum, antibiotic (streptomycin) and antifungal


https://ccs2.ufpel.edu.br/wp/2016/01/21/comissao-de-etica-em-experimentacao-animal-informa-datas-de-reunioes/
https://ccs2.ufpel.edu.br/wp/2016/01/21/comissao-de-etica-em-experimentacao-animal-informa-datas-de-reunioes/
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(amphotericin) at pH 7.2 (Diamond, 1957); which was kept at a temperature of 37 °C
in a water bath until sent to the laboratory (Sansano et al., 2009). The animals that
presented lesions in the oral cavity and the samples considered inconclusive at the
time of reading, which presented a structure similar to T. gallinae, were submitted to

PCR, totaling 25 samples.

Laboratory evaluation:

After collection, the material was sent to the Laboratory of Protozoology and
Entomology (LAPEnN), where the falcon tubes with the culture medium and the
oropharyngeal samples were placed in a bacteriological growth oven at 37°C.
Reading was performed 24 and 48 hours after collection. The tubes were centrifuged
at 1500 rpm for 10 min and then an aliquot of the sediment was analyzed under an
optical microscope at 40x magnification on a wet mounting slide which was made in
triplicate and the reading was performed in the entire area where contained a sample
and the result was recorded by the presence or absence of trophozoite, being positive
for presence and negative for absence (Seddiek et al., 2014).

Twenty-five samples were chosen where the result of the parasitological reading
under the microscope was not sure, the medium was centrifuged to separate the
aliquot of the parasite and later exchange of the culture medium to keep it in freezing
and continue with the DNA separation to perform the PCR.

To confirm the identity of T. gallinae , DNA was extracted from 300 pL of the
culture, using Brazol® reagent (Invitrogen, UK), according to the manufacturer's
instructions, and diluted in 100 pL of endonuclease-free water. The concentration of
the extracted DNA was quantified by reading in a spectrophotometer (NanoDrop Lite)
with an absorbance of 260 nm. The extracted DNA was electrophoresed on a 1%
agarose gel stained with ethidium bromide and visualized using UV transillumination.
DNA sample, ITS rDNA, (370 bp) and using oligonucleotide sequences TFR 1 (5'-
TGCTTCAGCTCAGCGGGTCTTCC-3) and TFR 2 (5'-
CGGTAGGTGAACCTGCCGTTGG-3') were amplified by conventional PCR using
ITS1F and ITS1R primers. The PCR reaction was performed in a final volume of 25 pL
containing 0.5 puM of each primer, 0.8 mM of dNTP, 2.0 mM of MgClI2, 2.5 U of Taq
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DNA Polymerase (Ludwig Biotecnologia Ltda, RS , Brazil) and 100-150 ng of the DNA
template. DNA amplification consisted of a denaturation step carried out at 95°C for 5
minutes, followed by 40 cycles at 95°C for 60 seconds, 56°C for 30 seconds and 72°C
for 30 seconds, and an extension final at 72°C for 10 min. Positive and negative control
reactions were included in the assay. The amplicons were analyzed by agarose gel
electrophoresis (2%) and visualized by ethidium bromide staining to confirm their

specificity and size.

RESULTS AND DISCUSSION

T. gallinae is the only species of the order Trichomonadida with a clear
pathogenic potential for birds (Bondurant and Honigberg 1994; Amin et al., 2014).
Direct contact transmission appears to be the most efficient route to establish an
infection, for example, through food, or during feeding of infected parent birds to
chicks (Stabler 1954). In this study, 300 birds of 23 species of Passeriformes were
analyzed, of these samples, 32 were collected in spring, 13 in summer, 87 in autumn
and 168 in winter. It was expected to demonstrate that the passerines apprehended
and taken to the Wild Fauna Rehabilitation Center (NURFS) of the Federal University
of Pelotas (UFPel), were carriers of the protozoan Trichomonas gallinae and a
potential reservoir for co-infection in birds of prey, being important for monitoring the
biological cycle of this protozoan. However, the evaluated birds were not positive for
the protozoan.

The literature describes that most sick birds are adults (Girard, 2014; Begum et
al., 2008; Jaafar, 2014; Fadhil, 2019). In contrast, in the study carried out by Eman
(2005) and Al-Sadi and Hamodi (2011), the highest frequency of positive animals was
in young pigeons. Regarding seasonality, Fadhil (2019) reports a higher incidence of
the protozoan in spring compared to winter. In spring, the highest transmission is due
to mating, in spring and summer, parental transmission is greater by feeding, and by
the decrease in food amounts. Stress, nutritional deficiency, efforts and strains in the
search for food may also be added, as well as changes of all kinds, which make birds
more susceptible to the presentation of the parasite and the disease (Villantda et al.,
2006). The animals evaluated in our study were adult birds from illegal wildlife
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trafficking. Most of the evaluated birds arrived in the winter period, followed by
autumn, periods in which there is a shortage of food. It is also important to point out
that our study was carried out between the months of March and October, it was not
possible to collect birds in all of some seasons such as summer and spring, which is
why our data differ a little from the reports in the bibliography such as those reported
by Fadhil, 2019, where the highest incidence of the protozoan was in spring and
summer.

It is important to note that some of the evaluated species are migratory birds,
such as Tachycineta leucorrhoa, Sporophila palustris, Sporophila caerulescens,
Saltator aurantiirostris, Turdus rufiventris, Sicalis luteola e Molothrus bonariensis
(Timm and Timm, 2021). These habits are presented at the beginning of winter, when
they look for warmer weather and greater possibilities of food, or it coincides with the
breeding season. This migratory habit favors the spread of microorganisms that may
not be occurring in a given region (Timm and Timm, 2021; Ramos and Gonzalez,
2014).

As can be seen, most birds in our study have similar eating habits, such as
eating seeds and fruits, and some being insectivores (Timm and Timm, 2021). The
shared consumption of fruits and seeds could favor contamination in the case of an
infected bird. Most of the evaluated birds inhabit rural areas. Birds living in urban
areas could be more exposed to the agent, since in most cities there are a large
number of pigeons (Columbia livia). The importance of the prevention and
surveillance of this disease is due to the presence of pigeons worldwide, only not
being found in the poles. Pigeons are the main hosts of Trichomonas spp., the
transmission of these birds to others of different species and families is easy, harming
the world fauna, as already evidenced by the outbreak that occurred in Europe in
2005, which caused a mortality of 35% of the passerine population. Or the outbreak
that happened in North America in 2012, with the collar and flock pigeons.

Of the animals evaluated, four samples came from animals that presented
lesions in the clinical examination, but negative to the microscopic test and negative
to the PCR. Trichomoniasis is characterized by lesions with a caseous appearance
that can be located in the oral cavity, pharynx and esophagus (Krone; Cooper, 2002).

Occasionally the lesions may involve the ear canal, larynx and respiratory tract



26

(Krone; Cooper, 2002). Tracheal and air sac injuries have also been described
(Stabler, 1954). The severity of the disease depends on the susceptibility of the
infected birds together with the pathogenic potential of the incriminated strain and the
stage of infection (Cooper and Petty 1988; Cole and Friend , 1999).

The diagnosis of trichomonosis is often complicated by the fragility of the
parasite. To ensure valid test results, it is essential to collect and handle samples
correctly, avoiding pre-analytical errors. Culture tests, parasite-specific amplification,
or a combination of both test methods is the most efficient and the most commonly
used way to diagnose trichomonosis in animals (Collantes-Fernandez, 2018). In birds
the use of culture for the detection of trichomonas is clearly superior in sensitivity as
compared to direct microscopy (Cooper and Petty, 1988; Bunbury et al., 2005). In our
study, the lack of positive results in the microscopic examination and subsequent
PCR may be due to the climate, since most of the samples were collected in winter,
which makes it difficult for the protozoan to appear. It would also be important to
perform PCR on all study samples in order to reduce false negative reading errors

and be sure of this result.

CONCLUSION

In our study, no positive samples were found. However, monitoring T. gallinae
in passerines and other orders of birds other than columbiformes or raptors is essential
given the high probability of transmission, in addition to the high losses that may occur

to the fauna.
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Table 1. Passerines species evaluated during the months of March to October of

the year 2021.

Species No. Migratory  Habitat Food Prevalence
tested habit (%)
(n/%)
Paroaria 66 No Rural Seeds and 22
coronata arthropods
Cyanocompsa 51 No Rural Seeds, fruits 17
brissonii and insects
Sicalis flaveola 39 No Rural Seeds 13
Saltator similis 34 No Rural Omnivorous 11.3
and
urban
Saltator 25 Yes Rural Fruits and 8.4
aurantiirostris and seeds
urban
Cacicus 21 No Rural Omnivorous 7
haemorrhous
Sporophila 20 Yes Rural Seeds and 6.8
caerulescens and grasses
urban
Stephanophorus 7 No Rural Fruits 2.3
diadematus
Coryphospingus 7 No Rural Seeds, 2.3
pileatus insects,
arthropods
and fruits
Sporophila 5 No Rural Seeds 1.8

collaris
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Pitangus

sulphuratus

Spinus

magellanicus

Saltator
fuliginosus
Zonotrichia

capensis

Tachycineta
leucorrhoa

Sicalis luteola

Sporophila

palustres

Amblyramphus

holosericeus

Cyclarhis
gujanensis
Sturnella

superciliaris

Turdus

rufiventris

No

No

No

No

Yes

Yes

Yes

No

No

No

Yes

Rural
and

urban

Rural
and
urban

Rural

Urban

Rural

Rural
and
urban

Rural

Rural

Urban
Rural
and
urban
Urban

Insects,
fruits,
carnivore,
arachnid

Seeds

Fruits and
seeds
Fruits,

insects and
seeds

Insects

Seeds

Seeds

Seeds,
arthropods,
fruits
invertebrates,
carnivore
Larvae,
insects and
seeds
Larvae,
insects,
invertebrates,
fruit and dog
food

1.3

1.3

0.7

0.7

0.3

0.3

0.3

0.3

0.3
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Tangaragona

sayaca

Molothrus

bonariensis

Total

300

No

Yes

Rural Fruits,
berries and
insects
Rural Omnivorous
and
urban

0.3

0.3

100




2.2Artigo 2

Infection caused by Trichomonas spp (Ordem: Trichomonadida) im red-
breasted-Tucan (Ramphastos dicolorus)

Jenny Paola Hidalgo Martinez, Alexia Brauner de Mello, Marjorie de Giacometi,
Rodrigo Casquero Cunha, Mauro P Soares, Camila Belmonte Oliveira, Raqueli
Teresinha Franca

Sera submetido a revista Research, Avian Pathology



3 Consideracdes Finais

As formas de transmissdo do T. gallinae favorecem o aparecimento de
tricomoniase em muitas espécies ndo columbiformes, como os passeriformes e
piciformes apresentados nesta dissertacdo. Essas aves podem servir como
reservatorio para a coinfeccdo em aves de rapina, sendo importante para vigilancia
do ciclo biologico desse protozoario, uma vez que séo aves que fazem migracao.
Ressalta-se a importancia de monitorar esse protozodrio em outras aves silvestres,
evitando perdas importantes para a fauna brasileira, conforme ja foi descrito em outros
paises.

No relato do caso positivo em Tucano-de-bico-verde, sugere-se que o filhote
possa ter se infectado com T. gallinae ao ser alimentado pela mae. Além disso, 0s
individuo jovens sao mais susceptivel ao parasita, devido ao status imunolégico,

nutricdo, estresse, desgastes e mudas, além da patogenicidade do isolado.
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