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Highlights

T. gallinae has pathogenic potential for birds, causes caseous lesions.

Direct contact during feeding is the most efficient way to establish an infection.

The migratory habit favors the dissemination of pathogens.

Risk factors for trichomoniasis are associated with the host and/or 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 
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Trypticase-Yeast Extract-Maltose (TYM) culture medium and sent to the Laboratory of Protozoology and 

Entomology (LAPEn), for incubation 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 it is known that it may easily cause a possible epidemic, leading to losses for the wild 

fauna that has endangered birds.

Key words: Parasites. Protozoa. Wild birds.

Resumo

Tricomoníase, causada pelo protozoário Trichomonas gallinae, tem como principais hospedeiros aves da 

família Columbidae, que apresentam alta prevalência do protozoário sem manifestar a doença. O contínuo 

crescimento da população de pombos e sua natureza cosmopolita fazem com que hoje exista uma 

distribuição mundial desta espécie, sendo responsável pela distribuição e manutenção da prevalência 

da tricomoníase em quase todo o mundo. A transmissão da doença pode ser por contato direto, ou 

indireto, por meio de alimentos ou água. Essa rota indireta é a razão pela qual uma gama tão ampla de 

ordens de aves pode ser infectada, muito diferente dos columbídeos, como falconiformes, strigiformes, 

passeriformes, piciformes, psittaciformes, gruiformes, galliformes ou anseriformes. Desta forma, o 

objetivo desse estudo foi avaliar a presença de T. gallinae em passeriformes recebidos em um Centro de 

Triagem de Animais Silvestres. Para a realização deste estudo foram analisados 300 aves por conveniência 

da ordem Passeriforme correpondente a 23 espécies diferentes recebidos no Núcleo de Reabilitação 

da Fauna Silvestres (NURFS) da Universidade Federal de Pelotas (UFPel), em estações distintas do ano 

comprendidas entre os meses de março a outubro de 2021. De todos os indivíduos 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 Laboratório de Protozoologia e 

Entomologia (LAPEn), para incubação em estufa de crecimento bacteriologico e posterior identificação em 

lamina em montagem úmida no microscópio óptico em objetivo de 40X do protozoário. A montagem úmida 

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 análise de PCR, sendo negativas 

para T. gallinae. Embora não tenha sido encontrado nenhum Passeriformes positivo, o monitoramento da 

ocorrência desse protozoário deve continuar, pois sabe-se que ele pode causar uma possível epidemia 

facilmente, levando a perdas para a fauna silvestre que possuí aves ameaçadas de extinção. 

Palavras-chave: Aves silvestres. Parasitas. Protozoários.

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 
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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 
(Greiner & Ritchie, 1994). 

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). 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). 

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 & Friend, 1999; Stabler & 
Braun, 1975; Stromberg et al., 2008). 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 Capão do Leão, 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 Comissão de Ética em Experimentação 
Animal 160/2021.
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Table 1
Passerines species evaluated to the presence of T. gallinae during the months of March to October of 
the year 2021

Species
No. tested 

(n)
Migratory 

habit
Habitat Food

Paroaria coronata 66 No Rural Seeds and arthropods

Cyanocompsa brissonii 51 No Rural Seeds, fruits and insects

Sicalis flaveola 39 No Rural Seeds

Saltator similis 34 No Rural and urban Omnivorous

Saltator aurantiirostris 25 Yes Rural and urban Fruits and seeds

Cacicus haemorrhous 21 No Rural Omnivorous

Sporophila caerulescens 20 Yes Rural and urban Seeds and grasses

Stephanophorus diadematus 7 No Rural Fruits

Coryphospingus pileatus 7 No Rural
Seeds, insects, arthropods and 

fruits

Sporophila collaris 5 No Rural Seeds

Pitangus sulphuratus 4 No Rural and urban
Insects, fruits, carnivore, 

arachnid

Spinus magellanicus 4 No Rural and urban Seeds

Saltator fuliginosus 3 No Rural Fruits and seeds

Zonotrichia capensis 3 No Urban Fruits, insects and seeds

Tachycineta leucorrhoa 2 Yes Rural Insects

Sicalis luteola 2 Yes Rural and urban Seeds

Sporophila palustres 1 Yes Rural Seeds

Amblyramphus holosericeus 1 No Rural Seeds, arthropods, fruits

Cyclarhis gujanensis 1 No Urban invertebrates, carnivore

Sturnella superciliaris 1 No Rural and urban Larvae, insects and seeds

Turdus rufiventris 1 Yes Urban
Larvae, insects, invertebrates, 

fruit and dog food

Tangaragona sayaca 1 No Rural Fruits, berries and insects

Molothrus bonariensis 1 Yes Rural and urban Omnivorous

Total 300

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 (amphotericin) 
at pH 7.2 (Diamond, 1957); which was kept at 
a temperature of 37 ºC in a water bath until 
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sent to the laboratory (Sansano-Maestre 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 (LAPEn), where the falcon 
tubes with the culture medium and the 
oropharyngeal samples were placed in a 
bacteriological growth oven at 37ºC. 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 µL of the 
culture, using Brazol® reagent (Invitrogen, 
UK), according to the manufacturer’s 
instructions, and diluted in 100 µL 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 µL 
containing 0.5 µM of each primer, 0.8 mM of 
dNTP, 2.0 mM of MgCl2, 2.5 U of Taq 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

In the 300 samples de 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. 
In the analyzed samples, no positives were 
found for T.gallinae, both in the parasitological 
and molecular diagnosis. 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. Of the samples 
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processed by PCR (n=25), four were from 
animals that presented lesions in the clinical 
examination, but negative in the microscopic 
test and 21 samples had an inconclusive 
result, since they presented mobile forms 
in the microscopic reading, but by the PCR 
technique all the samples were negative.

The literature describes that most 
sick birds are adults (Girard et al., 2014; 
Begum et al., 2008; Fadhil & Faraj, 2019). In 
contrast, in the study carried out by Al-Sadi 
and Hamodi (2011), the highest frequency 
of positive animals was in young pigeons. 
Regarding seasonality, Fadhil and Faraj (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 
(Villanúa et al., 2006). The animals evaluated in 
our study were adult birds from illegal wildlife 
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 and Faraj (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 & 
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 & Timm, 2021).

As can be seen, most birds in our 
study have similar eating habits, such as 
eating seeds and fruits, and some being 
insectivores (Timm & 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 many 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. Cultures of oropharyngeal 
trichomonads in specific media is 
regardedas the most sensitive method for 
the diagnos of the infection (Wieliczko et 
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al., 2003). 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 (Krone & 
Cooper, 2002). The formation of yellow-white 
nodules and plaques in the oral cavity are 
characteristics of avian trichomonosis but 
are not pathognomonic lesions. Capillariasis, 
salmonellosis, hypovitaminosis, candidiosis, 
poxvirus infection, aspergillosis, might 
display similar gross appearance (Alkharigy 
et al., 2018; Martínez-Herrero et al., 2020).

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 (Collántes-Fernández et al., 2018). In 
birds the use of culture for the detection of 
trichomonas is clearly superior in sensitivity 
as compared to direct microscopy (Cooper & 
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, this result does not 

exclude the possibility that passerines are 
hosts for this protozoan, including being 
potential transmitters for birds other than 
columbiforms or birds of raptor. 

Acknowledgments

I thank the NURFS / CETAS team for 
their help in collecting Passeriformes, and the 
staff at the LAPEn laboratory for their help in 
reading the samples. 

This study was supported by the 
Bolsas Brasil Program - PAEC OEA/GCUB, 
Public Notice OEA/GCUB n’ 001/2019, within 
the scope of the Cooperation Agreement 
between the Organization of American States 
(OAS) and the Coimbra Group of Brazilian 
Universities (CGUB), concluded on May 20, 
2011.

References

Alkharigy, F. A., El Naas, A. S., & El Maghribi, A. 
A. (2018). Survey of parasites in domestic 
pigeons (Columba livia) in Tripoli, Libya. 
Open Veterinary Journal, 8(4), 360-366. 
doi: 10.4314/ovj.v8i4.2  

Al-Sadi, H. I., & Hamodi, A. Z. (2011). Prevalence 
and pathology of trichomoniasis in free - 
living urban pigeons in the city of Mosul, 
Iraq. Veterinary World, 4(1), 12-14. doi: 
10.5455/vetworld.2011.12-14

Begum, N., Mamun, M. A. A., Rahman, S. A., 
& Bari, A. S. M. (2008). Epidemiology 
and pathology of Trichomonas gallinae 
in the common pigeon (Columba livia). 
Journal of the Bangladesh Agricultural 
University, 6(1), 301-306. doi: 10.3329/
jbau.v6i24826



Martínez, J. P. H. et al.

120 Semina: Ciênc. Agrár. Londrina, v. 44, n. 1, p. 113-122, jan./fev. 2023

Bunbury, N., Bell, D., Jones, C., Greenwood, 
A., & Hunter, P. (2005). Comparison of 
the InPouch TF culture system and wet-
mount microscopy for diagnosis of 
Trichomonas gallinae infections in the 
pink pigeon Columba mayeri. Journal of 
Clinical Microbiology, 43(2), 1005-1006. 
doi: 10.1128/JCM.43.2.1005-1006.

Chi, J. F., Lawson B., Durrant, C., Beckmann, 
K., John, S., Alrefaei, A. F., Kirkbride, K., 
Bell, D. J., Cunningham, A. A., & Tyler 
Kevin, M. (2013). The finch epidemic 
strain of Trichomonas gallinae is 
predominant in British non-passerines. 
Parasitology, 140(10), 1-12. doi: 10.1017/
S0031182013000930

Cole, R., & Friend, M. (1999). Trichomoniasis. In 
M, Friend & J.C Franson, Field manual of 
wildlife diseases: general field procedures 
and diseases of birds (pp. 201-206). 
Washington, DC. USGS-National Wildlife 
Health Center. 

Collántes-Fernández, E., Fort, M. C., Ortega-
Mora, L. M., & Schares, G. (2018). 
Trichomonas. In M. F. Christensen & L. 
Schnittger (Eds.), Parasitic protozoa of 
farm animals and pets (pp. 313-188). 
Buenos Aires.

Cooper, J. E., & Petty, S. J. (1988). 
Trichomoniasis in free-living goshawks 
(Accipiter gentilis gentilis) from Great 
Britain. Journal Wildlife Diseases, 24(1), 
80-87. doi: 10.7589/0090-3558-24.1

Diamond, L. S. (1957). The establishment of 
various trichomonads of animals and 
man in axenic cultures. The Journal 
of Parasitology, 43(4), 488-490. doi: 
10.2307/3274682  

Fadhil, L. T., & Faraj, A. A. (2019). Survey of 
Trichomonas gallinae isolates in pigeons 
by microscopy and PCR. Journal of 
Veterinary Research, 23(4), 321-329.

Forzan, M. J., Vanderstichel, R., Melekhovets, Y. 
F., & Mcburney, S. (2010). Trichomoniasis 
in finches from the Canadian Maritime 
provinces - an emerging disease. Canine 
Veterinary Journal, 51(4), 391-396. 

Girard, Y. A., Rogers, K. H., Woods, L. W., 
Chouicha, N., Miller, W. A., & Johnson, C. 
K. (2014). Dual-pathogen etiology of avian 
trichomonosis in a declining band-tailed 
pigeon population. Infection Genetics 
and Evolution, 24(2014), 146-156. doi: 
10.1016/j.meegid.2014.03.002

Grave, J. H. (1996). Gastrointestinal parasites. 
In W. J. Rosskopf, & R. W. Woerpel (Eds.), 
Diseases of cage and aviary birds (pp. 
613-619). Baltimore: Williams & Wilkings.

Greiner, E. C & Ritchie, B. W. (1994). Parasites. In 
B. W. Ritchie, G. J., Harrison &. L. R. Harrison 
(Eds.), Avian medicine: principles and 
application (pp. 1007-1013). Lakeworth, 
Florida.

Krone, O., & Cooper, J. E. (2002). Parasitic 
diseases. In J. E. Cooper (Ed.), Birds of 
preys: health & disease (pp. 105-120). 
Oxford.

Lawson, B., Robinson, R. A., Colvile, K. M., 
Peck, K. M., Chantrey, J., Pennycott, T. W., 
Simpson, V. R., Toms, M. P., & Cunningham, 
A. A. (2012). The emergence and spread 
of finch trichomonosis in the British Isles. 
Philosophical Transactions of the Royal 
Society B, 367(1604), 2852-2863. doi: 
10.1098/rstb.2012.0130



Investigation of Trichomonas gallinae in passerines

121Semina: Ciênc. Agrár. Londrina, v. 44, n. 1, p. 113-122, jan./fev. 2023

Lloyd, S. (1995). Environmental influences 
on host immunity. In B. T. Grenfell & A. 
P. Dobson (Eds.), Ecology of infectious 
diseases in natural populations (pp. 327-
361). Cambridge, United Kingdom. 

Martínez-Herrero, M. C., Sansano-Maestre, J., 
Ortega, J., González, F., López-Márquez, I., 
Gómez-Muñoz, M. T., & Garijo-Toledo, M. 
M. (2020). Oral trichomonosis: description 
and severity of lesions in birds in Spain. 
Veterinary Parasitology, 283(2020), 1-10. 
doi: 10.1016/j.vetpar.2020.109196

Neimanis, A. S., Handeland, K., Isomursu, M., 
Ågren, E., Mattsson, R., Hamnes, I. S., 
Bjarne, B., & Hirvelä-Koski, V. (2010). First 
report of epizootic trichomoniasis in wild 
finches (family Fringillidae) in southern 
Fennoscandia. Avian Diseases, 54(1), 136-
141. doi: 10.1637/8952-060509-Case.1

Robinson, R. A., Lawson, B., Toms, M. P., 
Peck, K. M., Kirkwood, J. K., Chantrey, J., 
Clatworthy, I. R., Evans, A. D., Hughes, L. A., 
Hutchinson, O. C., John, S. K., Pennycott, T. 
W., Perkins, M. W., Rowley, P. S., Simpson, 
V. R., Tyler, K. M., & Cunningham, A. A. 
(2010). Emerging infectious disease leads 
to rapid population declines of common 
British birds. PLoS ONE, 5(8), e12215 (1-
12) doi: 10.1371/journal.pone.0012215  

Sansano-Maestre, J., Garijo-Toledo, M. M., & 
Gómez-Muñoz, M. T. (2009). Prevalence 
and genotyping of Trichomonas 
gallinae in pigeons and birds of prey. 
Avian Pathology, 38(3), 201-207. doi: 
10.1080/03079450902912135

Seddiek, S. A., El-Shorbagy, M. M., Khater, H. 
F., & Ali, A. M. (2014). The antitrichomonal 
efficacy of garlic and metronidazole 
against Trichomonas gallinae infecting 

domestic pigeons. Parasitology Research, 
113(4), 1319-1329. doi: 10.1007/s00436-
014-3771-6

Stabler, R. M. (1954). Trichomonas gallinae: 
a review. Experimental Parasitology, 
3(4), 368-402. doi: 10.1016/0014-4894 
(54)90035-1

Stabler, R. M., & Braun, C. E. (1975). Effect of 
virulent Trichomonas gallinae on the band-
tailed pigeon Journal of Wildlife Deseases, 
11(4), 482-483. doi: 10.7589/0090-3558-
11.4.482

Stromberg, M. R., Koenig, W. D., Walters, E. 
L., & Schweisinger, J. (2008). Estimate of 
Trichomonas gallinae-induced mortality 
in band-tailed pigeons, Upper Carmel 
Valley, California, Winter 2006–2007. The 
Wilson Journal of Ornithology, 120(3), 
603-606. doi: 10.1676/07-115.1

Timm, C. D., & Timm, V. F. (2021). Avifauna 
gaúcha: guía de identificação. USEB. 

Villanúa, D., Hofle, U., Perez-Rodriguez, L., 
& Cortazar, C. (2006). Trichomonas 
gallinae in wintering common wood 
pigeons Columba palumbus in Spain. 
Lbis, 148, 641-648. doi: 10.1111/j.1474-
919X.2006.00561.x

Wieliczko, A., Piasecki, T., Dorrestein, G. M., 
Adamski, A., & Mazurkiewicz, M. (2003). 
Evaluation of the health status of goshawk 
chicks (Accipiter gentilis) nesting in 
Wroclaw vicinity. Bulletin of the Veterinary 
Institute in Pulawy, 47(1), 247-257. 

Zadravec, M., Marhold, C., Slavec, B., Rojs, O. 
Z., & Racnik, J. (2012). Trichomonosis in 
finches in Slovenia. Veterinary Record, 
171(10), 253-254. doi: 10.1136/vr.e5973




