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Prevalence of endo and ectoparasites in
psittaciformes raised in the state of Espirito Santo

Débora Cantarin Neival®, Isabella Vilhena Freire Martins?

Abstract: Birds are affected by many parasites, and at wildlife animals are
less vulnerable to the changes caused by parasitism, nevertheless in
captivity their vulnerability may increase by different factors, including
precarious hygiene and management. Birds of the order Psittaciformes
frequently live together with people, and it may causes health and
environment threats. Then, the objective of the current study was to
accomplish parasitological exams in captive Psittaciformes birds aiming to
know their parasitological fauna, and evaluate the results with the type of
management and the environment where they are, to adopt appropriate
prophylaxis measures. This work was authorized by the Ethics Commission
in the Use of Animals at UFES from Alegre, and by the Biodiversity
Information and Authorization System (SISBIO) of ICMBio. There were
analyzed 200 birds of four breedings in Espirito Santo state, being that 63
couple of cockatiels are from domestic breedings in the county of Alegre and
74 individuals of parrots from the Zoo Park da Montanha Zoo, in Marechal
Floriano. The fecal samples were collected and processed by the Simple
Fluctuation Centrifugal technique in parasitology lab of HOVET-UFES,
and the parrots and cockatiels’ feathers were analyzed in the
stereomicroscope. The environment and heath aspects where the birds were
living were analyzed. The obtained data were summarized by descriptive
statistics. The parasites found were Eimeria sp., with a frequency of 9,52%
and the lice Neopsittaconirmus sp., with frequency of 4,76% in cockatiels;
Capillaria sp. and Ascaridia sp. with a frequency of 75,6 % and 39%,
respectively, in parrots, which 36,5% are mixed infection (Capillaria sp. e
Ascaridia sp.). It was also found the mite Neorthydelasma sp. with a
frequency of 73,3% in mutualism with parrots. The prophylactic and control
recommendations were made based on the results of this study and on the
evaluation of the current situation that each bird was, showing an
association of the appropriate management with the birds with the presence
and diversity of parasites. This study emphasizes the need of more
parasitological studies in birds of this order, since they are charismatic
animals and live together harmoniously with the society.
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Introduction

Birds are affected by many species of parasites, however free-living wild birds
are less susceptible to several ways of parasitism, due to the developed resistance to
patogens and to the natural selection (PASSERINO, 2000). Nevetheless, the
parasitic diseases in wild birds in captivity are alarming, since the conditions of
parasitism increase quantitatively by flight restriction, physical contact between the
birds, poor hygiene and management scenarios and stressful condition of captivity
(PROCTOR, 2003). Such factors contribute to decrease the birds’ immune resistance,
allowing parasites to complete their cycles, triggering clinical signs in their hosts
like itch, injuries and secondary infections (FREITAS et al., 2002; PROCTOR, 2003;
SANTOS et al., 2015).

The nearness between humans and wild birds may impose risks to public
health, since many of these species are hosts of zoonotic pathogens, being possible to
severely affect the health of the people who work with these animals, such as
veterinarians, biologists, zootechnicians and keepers (SIBAJA-MORALES et al.,
2009). In addition, wild birds are susceptible to several diseases commonly diagnosed
in poultry, like psittacosis (SANTOS et al., 2015). Among these species, stand out
those belonging to the order Psittaciformes due to their frequent contact with the
society. Some known members are parrots, parakeets, macaws and cockatiels, which
are most commonly kept in captivity (PASSERINO, 2000).

Oftentimes, the parasitic diseases can be asymptomatic or the clinical signs
unspecific, making the diagnosis difficult and requiring fecal exams and
identification of ectoparasites (PASSERINO, 2000; FREITAS et al., 2002). Thus, the
objective of this study was to know the endo and ectoparasites species present in
breeding of birds belonging to the order Psittaciformes in two counties of Espirito
Santo, besides relate the results with the type of management and the environment

where the birds are, so what the owners take appropriate measures of prophylaxis.
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Material and methods

This project was accomplished by UFES of Alegre-ES Animal Use
Ethics Committee authorization, registered under n° 031/2019, and by
Biodiversity Authorization and Information System (SISBIO) of Chico
Mendes Institute for Biodiversity Conservation (ICMBio) registered under n°
73950-1. The study includes 200 adults birds of the order Psittaciformes
belonging to four different breedings located in two counties of Espirito Santo.

During the period from february to july of 2020, there were assessed
126 cockatiels (Nymphicus hollandicus (Keer, 1792)), referring to 63 couple
from three domestic breedings located in Rive, district belonging to the county
Alegre-ES. The first breeding had 18 couple, the second 30 couple and the
third one, 15 couple kept in individual cages. The other 74 analyzed
Psittaciformes were parrots housed in Marechal Floriano Zoo-ES, as macaws,
parrots and parakeets. The parrots were organized in collective nurseries,
being the biggest ones with more than three different species living together,
and individual nurseries, smaller, with up to three individuals. In the first
collective nursery, there were 14 macaws of the species Ara ararauna
(Linnaeus, 1758), Ara macao (Linnaeus, 1758) and Ara chloropterus (Gray,
1859) living with several birds from other families, like Phasianidae and
Anatidae. In the second nursery, there were around 50 parrots and parakeets
of the species Amazona aestiva, Amazona farinosa (Boddaert, 1783),
Amazona rhodocorytha (Salvadori, 1890), Amazona amazonica (Linnaeus,
1766), Primolius maracana (Vieillot, 1816), Psittacara leucophthalmus
(Statius Muller, 1776), Psittacula cyanocephala (Linnaeus, 1766), Pionus sp.,
Aratinga nenday (Vieillot, 1823), Amazona brasiliensis, (Linnaeus, 1758),
Eupsittula aurea (Gmelin, 1788) and Aratinga sp. In the first individual
nursery there was three parrots of the species A. aestiva, A. amazonica and
A. rhodocorytha; in the second one, a couple of Ara chloropterus, in the third

nursery, a couple of A. chloropterus e A. ararauna and in the fourth nursery,
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a male and a couple of macaws of the specie Anodorhynchus hyacinthinus

(Table 1).

Table 1 — Layout of the parrots’ nurseries of the Marechal Floriano Zoo-ES during the study

period.

Individual nurseries

Collective nurseries

Nursery 1

Nursery 1

Species

Amazona aestiva, Amazona

Total of individuals

Species

Ara ararauna, Ara

Total of individuals

rhodocorytha, Amazona 3 chloropterus, Ara 14
amazonica macao
Nursery 2 Nursery 2
Species Total of individuals Espécie Total of individuals
Ara chloropterus 2 Amazona aestiva,
Amazona farinosa,
Nursery 3 Amazona rhodocorytha,
. S Amazona amazonica,
Species Total of individuals Primoli
rimolius maracana,
Psittacara
Ara chloropterus, Ara
P 2 leucophthalmu, 50
ararauna .
Psittacula
Nursery 4 cyanocephala, Pionus
sp., Aratinga nenday,
Species Total of individuals Amazona brasiliensis,

Eupsittula aurea,

Anodorhynchus hyacinthinus 3 Aratinga sp.

The assessment of presence of endoparasites was made through
parasitological exam through collects of Psittaciformes feces in the breedings
and nurseries. For the collects of cockatiels feces, the cages bottoms were
cleaned, lined with aluminum foil and posteriorly the collects was done,
totalizing 63 samples. And in the large nurseries of wild macaws, parrots and
parakeets, the fresher feces was collected in the environment, only the upper
side of the feces which wasn’t in direct contact with the ground was collected
in order to avoid contamination, with the supervision of the responsible

veterinarian, and the support of aluminum foil, totalizing 41 sample (31 in
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the collectives and 10 in the individuals nurseries). The collects were done in
the morning period, time the birds usually defecate more often. All the
cockatiels and parrots fecal samples were stored in a cooled styrofoam
container and forwarded to the Parasitology Laboratory of Veterinary
Hospital of Center for Agricultural Sciences and Engineering at the Federal
University of Espirito Santo (HOVET-CCAE/UFES) for analysis. The
technique used for the fecal exam was Conventional Centrifugal Flotation
with hyper saturated sugar solution (SHEATHER, 1923), using 2 grams of
each fecal sample for 15 mL of water, filtered and centrifuged twice at 2500
rpm for 10 minutes for further slides preparation without addition of dyes.
The slides were read under Olympikus optical microscope in the objectives 4x,
10x and 40x, for evaluation and identification of the evolutionary shapes
found and posteriorly registered by photographs and measured with support
of Dino Eye camera e the Dino Capture Program.

For assessment of presence of ectoparasites, penaceous feather of
macaws, parrots and parakeets that were in the environment were collected
and kept in plastic bags, totalizing 45 feathers from the collective and 3 of 4
individual nurseries. In the cockatiels, the research of ectoparasites was done
in the feathers through bird containment, and a random sampling of seven
birds from each breeding, one bird per cage, totalizing 21 birds. The parasites
were removed manually and stored in flasks containing etanol 70% for further
identification in estereomicroscope through techniques of temporary slides
mounting, with support of Lice Identification Key of Price et al., (2003) and of
Feather Mites of Pedroso e Hernandes (2016).

During of feces and feathers collects, it was made a general
examination of the environment where the birds were. As the number of birds
per cage, the features of each nursery/cage, whether there were other species
in the breeding together with the target species, and the management
assessment. All the parasitological exams were done in the Parasitology

Laboratory of Veterinary Hospital of Center for Agricultural Sciences and
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Engineering at the Federal University of Espirito Santo (HOVET-
CCAE/UFES), in the county of Alegre-ES. The frequency of each parasite
presents in birds and the percentage of parasitized animals in the different
places was calculated by descriptive statistics to organize e summarize the

obtained dataset.

Results and discussion

Once the cockatiels were in couples separated by cages, the collects of fecal
samples was carried out each couple, instead of each individual. From 63 couples of
Nymphicus hollandicus analyzed of domestic breedings, six samples (9,52%) presented
endoparasites of class Coccidia, genus Eimeria (Figure 1B). From the 21 birds assessed,
there was the presence of ectoparasites belonging to the order Phthiraptera, genus
Neopsittaconirmus in one individual (4,76%) (Figure 1A).

In the first breeding analyzed, which kept in captivity 18 couples of cockatiels,
two samples (11,11%) presented oocysts of Eimeria sp. In the second breeding, which
kept 30 couples, there wasn’t positive result for endoparasites. And lastly, in the third
breeding, with 15 couples of cockatiels, four samples (26,66%) were positives for the
presence of Eimeria sp. oocysts. The presence of ectoparasites was confirmed only in one
bird, among the seven ones analyzed of the second breeding (14,2%), being found the

chewing louse of the genus Neopsittaconirmus (Philopteridae) (Table 2).

Table 2 — Frequency of endo and ectoparasites collected in cockatiels, from february to june
of 2020, of the three domestic breedings in the countie of Alegre, ES.

Number of analyzed Number of positive samples

Breeding samples Parasites Freq:l oney
(%)
endoparasites ectoparasites endoparasites ectoparasites
1° 18 7 2 0 Eimeria sp. 11,11
90 30 7 0 1 Neopszttsapcomrmus 14,2
3° 15 7 4 0 Eimeria sp. 26,66
63 6 Eimeria sp. 9,52
TOTAL i ;
21 1 Neopsztt:pcomrmus 4,76
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Figure 1 — Specimens of endo and ectoparasites found in N. hollandicus from different
breedings. A: Louse of genus Neopsittaconirmus, observed in an estereomicroscope. B:
Oocyst of genus Eimeria observed in microscope, 40x magnification. Source: the author.

In all breeding sites the cages are cleaned weekly, daily water exchange
and, except birds of the third breeding, the other cockatiels had already been
submitted to fecal exams and to the subsequent antiparasitic control about
one year before the assessment. This factor may be one of the causes of the
birds of the third breeding having the highest occurrence of parasites
regarding to the others. Two breedings presented positive result for genus
coccidia Eimeria in at least one fecal sample of N. hollandicus. The genus of
coccidia was identified through oocyst morphology and host type where it was
found. Sprenger et al. (2017) also found Eimeria spp. in N. hollandicus, and
it may indicate that this endoparasite is commonly found in this bird species.

The birds of the two first breedings didn’t show clinical signs of any
type of parasite disease. In one similar study, Oliveira et al., (2017) observed
that the assessed birds seem to be healthy and didn’t show clinical signs
usually regarded with coccidiosis, like cachexy, diarrhea and malnutrition,

even those which were parasitized. In the current study, it was observed that

Vet. Not. | Uberlandia, MG | v.27 | n.3 | p.61-77 | ISSN 1983-0777 67



Neiva, Martins Prevalence of endo and enctoparasites in psitaciformes...

the birds of the third breeding had feces with altered consistency, waterier
than the normal, and this signal can be related with the presence of coccidia
found in the exams, this relation was also verified by Penha et al. (2008). In
this study, lice Neopsittaconirmus sp. were found in a couple of cockatiels in
the second breeding, corroborating with the findings of Price et al., (2003).

From the 41 collected samples in the nurseries of Mountain Zoo Park
for analysis, 31 samples (75,6%) presented positive results for endoparasites
of the genus Capillaria (Figure 2A), and 16 positive samples (39%) of the
genus Ascaridia (Figure 2B), being that 15 samples (36,5%) presented mixed
infection (Capillaria sp. and Ascaridia sp.). It was found feather mites
belonging to the genus Neorthydelasma (Figure 2C) in 33 of the 45 samples
(73,3%).

In the first collective nursery five fecal samples were collected in the
environment, and among these, three (60%) presented positive result for
Capillaria sp. nematode egg. And of the 15 collected feathers, seven (46,6%)
presented Neorthydelasma feather mites. In the second collective nursery
there were collected 26 fecal samples, and among these, 20 samples (78%)
presented positive result for Capillaria sp. and 13 (50%) presented Ascaridia
sp. eggs. Of the 20 collected feathers, 16 (80%) were infested by the mite
Neorthydelasma sp. The first individual nursery showed mixed infection of
Capillaria sp. and Ascaridia sp. in only one collected sample, while in the
other samples the occurring parasite was only Capillaria sp. In the second
nursery with a couple of A. chloropterus, both samples showed mixed infection
of Capillaria sp. and Ascaridia sp. In the third nursery, there was positive
result for Capillaria sp. in both collected samples. It wasn’t made
ectoparasites assessment in these nurseries due to the absent of feathers in
the environment for collects. Finally, in the fourth nursery, Only the sample
referent to the lonely male presented infection by Capillaria sp., and the mite

Neorthydelasma sp. was present in all of the 10 collected feathers in the
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environment. The obtained data in the individual and collective nurseries of

the zoo are represented in the tables 3 and 4.

Table 3 — Frequency of endoparasites in parrots analyzed in april 2020, in the collective and
individual nurseries of Mountain Zoo Park, located in the county of Marechal Floriano, ES.

Individual o o . . o
nursery Ne° of samples N° of positive samples Endoparasites Frequency (%)
Nursery 1 3 Capzllfzr'za sp. 100
1 Ascaridia sp. 33,3
Capillaria sp. 100
Nursery 2 2 2 ..
Ascaridia sp. 100
Nursery 3 2 2 Capillaria sp. 100
Nursery 4 3 1 Capillaria sp. 100
Collective N° of samples NP° of positive samples Endoparasites
nursery
Nursery 1 5 3 Capillaria sp. 60
20 Capillaria sp. 76,9
Nursery 2 26 L
13 Ascaridia sp. 50
31 Capillaria sp. 75,6
TOTAL 41 P P
16 Ascaridia sp. 39

Tabela 4 — Frequency of feather mite Neorthydelasma sp., in the collective and individual
nurseries of parrots of Mountain Zoo Park, located in the county Macheral Floriano, ES.

Individual nurseries N° of feathers Ne of affected feathers Frequency (%)

Nursery 4 10 10 100

Collective nurserie

Nursery 1 15 7 46,6
Nursery 2 20 16 80
TOTAL 45 33 73,3

Valim, Hernandes and Proctor (2011) found 3 species of the genus
Neorthydelasma in Psittaciformes, like N. dilatata in Diopsittaca nobilis
(Linnaeus, 1758), N. forficiventris in Pionites leucogaster (Kuhl, 1820) and .

ulocerca in A. chloropterus. The mite found in high occurrence in the collected
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feathers in the current study can be explained by the fact that its
transmission occurs through physical contact between the birds of the same
species, or even of the same family, increasing its proliferation. Since the mite
Neorthydelasma sp. was found in the ventral surface, near the birds’ feather
racket, and the collected feathers didn’t show damages, it may be considered
a mite that acts in mutualism with the birds when feeding on the oil secreted

by the uropigial gland, avoiding bacterial proliferation (Blanco et al., 1997).

Figure 2 — Specimens of endoparasites and feather mites found in parrots kept in nurseries
of zoo at Marechal Floriano, ES. A: Egg of Capillaria sp., 40x magnification and its respective
measures. B: Egg of Ascaridia sp., 40x magnification and its respective measures. C:
Copulation of Neorthydelasma sp., 10x magnification. Source: the author.
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Passerino (2000), when performing parasitological exams obtained
positive results of Ascaridia sp., Heterakis sp., Strongylidea and Capillaria
sp. in parrots like A. aestiva, A. chloropterus and Pionopsitta pileata (Scopoli,
1769). Among these parasites, Capillaria sp. was the most frequent (91,30%)
in all methods. Santos et al. (2015) made parasitological exams in birds at the
Wild Animal Screening Center (WASC) of Pernambuco, and registered a
prevalence of 44,2% of gastrointestinal parasites in Psittaciformes, being
Capillaria sp. the most prevalent. The results of the cited studies above
coincide with the results of the present study, which Capillaria sp. was the
gastrointestinal parasite most found in the exams done in the parrots of the
Mountain Zoo Park, with the total frequency of 77,5%.

Ayres et al. (2016) performed fecal exams in four species of
Psittaciformes, and the endoparasites responsible for the infections were
Ascaridia sp., Capillaria sp. and Heterakis sp., being the first one, more
frequent (65,62%). While in the current study, the genus Ascaridia was the
second most frequent (40%), the eggs were identified as of Ascaridia sp.
because of the egg and shell thickness, which although the great similarity
with eggs of Heterakis sp., it has the shell thicker (MELO et al., 2019) and is
the most found in Psittaciformes (BARROS et al., 2002).

The zoo which samples were obtained for the current study is located
near the city Marechal Floriano, enabling the ecosystem to be frequented by
domestic and synanthropic animals, from surrounding urban and suburban
environment, like pigeons, sparrows and other birds, mice, rats, skunks and
wandering cats. Passerino (2000) affirms that pigeons can act as vectors,
being responsible for the infection in birds in captivity, since it can be
parasitized by Capillaria spp. This interaction with external birds can be one
of the reasons of the high occurrence of this helminth in the analyzed birds.
Invertebrates like annelids can act as carrier hosts (MELO et al., 2019), and
they can be present in the nurseries lawns, even with the weekly cleaning of

the premises. As individual nurseries have less space for birds, there is more
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contact with the floor, and this means of infection can be more frequent
compared to the collective nurseries.

Usually an ideal captivity from birds needs a comfortable environment,
quiet, with enough space to fly, with good quality food available,
environmental enrichment like suspended perches, intending to decrease the
captivity stress, and concomitantly avoid the birds contact with the ground of
the nurseries, place where the feces are, and consequently, most parasitic
infection site. More over, vacination are needed in new born birds, 45-day
quarantine and parasitological exam in the newly arrived birds before
(BRUNO E ALBUQUERQUE, 2008) are factors that influence the
maintenance of the population of these animals and work as prophylactics
measures against parasites dissemination.

Sibaja-Morales et al. (2009) clarify that the parasitological control
must be done through basic hygiene measures like cages and nurseries
systematic desinfection using fire broom for destroying eggs and oocysts,
besides the remove of impurities and invertebrates in the ground, being viable
measures to avoid reinfections. Depending on the parasite, the environment
kept dry and clean during three weeks usually is enough for the lost of egg
(MELO et al., 2019). These measures are essential for the animal well-being,
decreasing the stress of these birds and making their immune system more
resilient to the diseases caused by the parasites found. Moreover, the
parasitism is something usual in wild animas, and in the nature doesn’t cause
so much clinical harms compared to the life in captivity, due to the developed
resilience to the pathogens and to the natural selection, besides the fact that

they are not restricted to only one place, as stated by Passerino (2000).

Conclusion

The parasitological profile of the Psittaciformes analyzed is composed

by protozoa of genus FEimeria, and lice belonging to the genus
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Neopsittaconirmus in cockatiels, and by nematodes Capillaria sp. and
Ascaridia sp. in macaws, parrots and parakeets. The parrots act in mutualism
with the feather mite Neorthydelasma sp. The obtained results show a great
association with the birds management and the presence and diversity of the
parasites found. Thus, it is emphasized the need of preventive and
parasitological control care, besides the achievement of more parasitological
studies in birds of this order, since they are charismatics animals and coexist

in harmony with society.
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Prevaléncia de endo e ectoparasitos em psittaciformes criados no
estado do Espirito Santo

Resumo: As aves sdo acometidas por diversos parasitos e, na natureza sdo
menos suscetiveis as alteragbes causadas pelo parasitismo, todavia em
cativeiros a susceptibilidade as infecgbes e infestagdes pode aumentar por
diversos fatores, como por higiene e manejo precarios. As aves da ordem
Psittaciformes possuem um convivio frequente com pessoas, podendo impor
riscos ambientais e sanitarios. Assim, o objetivo do presente estudo foi
conhecer as espécies de endo e ectoparasitos presentes em criacdes de aves
pertencentes a ordem Psittaciformes em dois municipios do Espirito Santo,
além de relacionar os resultados com o tipo de manejo e ambiente em que as
aves se encontram, para que os proprietarios adotem medidas adequadas de
profilaxia. Este trabalho foi autorizado pela Comisséo de Etica no Uso de
Animais da UFES de Alegre, e pelo Sistema de Autorizagdo e Informacéo
em Biodiversidade (SISBIO) do ICMBio. Foram analisadas 200 aves de
quatro criac¢ées no estado do Espirito Santo, sendo 63 casais de calopsitas de
criagbes domésticas no municipio de Alegre e 74 individuos de espécies de
psitacideos do Zooldgico Zoo Park da Montanha, em Marechal Floriano. As
fezes foram recolhidas e processadas pela técnica de Centrifugo Flutuacéio
Simples no laboratério de Parasitologia do HOVET-UFES, e as penas e
penugens das calopsitas e psitacideos foram analisadas em
estereomicroscopio. Foram analisados o ambiente e os aspectos sanitarios
aos quais as aves eram submetidas. Os dados obtidos foram sumarizados
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por estatistica descritiva. Os parasitos encontrados foram Eimeria sp., com
9,52% de frequéncia e o piolho Neopsittaconirmus sp., com 4,76% de
frequéncia em calopsitas, Capillaria sp. e Ascaridia sp, com 75,6 % e 39%
de frequéncia, respectivamente, em psitacideos, e destes, 36,5% sdo de
infeccdo mista (Capillaria sp. e Ascaridia sp.). Foi encontrado também o
acaro Neorthydelasma sp.com a frequéncia de 73,3% em mutualismo com
psitacideos. As recomendacées de profilaxia e de controle foram feitas
baseadas nos resultados deste estudo e na avalia¢do da situacio atual em
que cada ave se encontrava, apresentando uma associacdo dos manejos
adequados para com as aves com a presenca e diversidade de parasitos. Este
estudo enfatiza a necessidade de mais estudos parasitolégicos em aves desta
ordem, visto que sdo animais carismaticos e que convivem com a sociedade
em harmonia.

Palavras-chave: parasitismo, Psittaciformes, controle parasitolégico,
manejo sanitario, profilaxia.
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