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RESUMO

O Nordeste brasileiro compreende um ambiente promissor onde sdo encontradas
fortes pressdes para o desenvolvimento, com as transformagdes antrdpicas a avifauna
silvestre também se encontra sobre influencia, na maioria das vezes negativa. As
doengas de aves ainda sdo pouco conhecidas em relacdo aos outros animais, portanto o
estudo dos aspectos clinico-epidemioldgico e patologico dessas enfermidades
contribuem para superar a lacuna existente. Objetivou-se realizar um estudo
retrospectivo para elencar e descrever doencas de aves de silvestres domesticadas ou de
vida livre, assim como os aspectos clinico-epidemiologico e patoldgico relacionados
oriundos do Nordeste do Brasil. Para isso foram conferidos os registros de obitos do
Laboratdrio de Patologia Veterindria da Universidade Federal da Paraiba (UFPB). A
necropsia seguiu abordagem aplicada para aves e as amostras processadas em exame
histopatologico padrao. Processamento histoquimicos e imunohistoquimicos, ou ainda
ferramentas diagnoésticas que ndo as anatomopatologicas, foram utilizados para elucidar
0s casos quanto a etiologia ou ainda fornecer mais uma caracterizagdo das lesdes. Os
resultados foram compilados de acordo com os tipos etiologicos ou sistema organico
acometido. Nos primeiros achados da busca retrospectiva foi encontrada uma alta
mortalidade de papagaios oriundos do comercio ilegal de animais. Estas aves
apresentaram condigdes corpdreas ruins e alta infestacdo intestinal de parasitas
cilindricos. Um destes casos obteve granulomas hepaticos multiplos e coalescentes. Na
histopatologia concluiu que os granulomas eram parasitas adultos em uma migra¢ao
erratica e o exame parasitologico identificou Ascaridia hermaphrodita, que ¢ habitual
destas aves, porém em um quadro clinico deploravel produz grave lesdo. Em um
segundo grupo de casos, encontrou-se Infecdes Fungicas Invasivas (IFIs) causadas ou
acentuadas pela acdo do homem. Essas agdes foram comércio ilegal de animais,
exposicao a contaminantes, dieta erronea, superpopulacao e urbanizacdo. Quando foi
possivel a identificacdo etiologica, houve Aspergillus spp. € Zygomyces. mercados na
imunohistoquimica. Por fim, foram percebidas aves com traumas de carater fisicos e
mecanico com diferentes perspectivas da acdo humana envolvida. Para estes casos
pretendeu-se graduar as lesdes conforme Codigo Penal (CP) 129. A maioria das aves
com grau gravissimo para o CP 129 foram vitimas de acdes humanas propositais, tais
como vingaga e caca ilegal. Muitas lesdes traumaticas nas aves classificadas com leve
foram devidas ao erro de manejo ou interferéncia da urbanizacdo. Concluiu-se que
dentre a variedade de problemas na satde das aves que podem ser influenciadas pela
acao do homem, as parasitoses acentuadas pelo comércio ilegal de animais, as Infec¢des
Fungicas Invasivas envolvidas com a proximidade humana ou interferéncia do meio
urbano, assim como traumas fisicos ou mecanicos sérios produzidos pelo homem, sdo
exemplos encontrados nesta investigacdo retrospectiva em ficheiros do Laboratério de
Patologia Veterindria no Nordeste do Brasil, em um periodo de cinco anos.

Palavras-chave: Patologia avidria; Interferéncia humana; Satide Unica, Migracdo

erratica parasitaria; Doengas Infecciosas; Medicina Veterinaria Legal.



ABSTRACT

The Northeast of Brazil, comprise a promising environment where lately we find
strong pressures for development, with the anthropic transformations the wild birdlife is
also under influence, most of the time negative. Bird diseases are still little known in
relation to other animals, so the study of the clinical-epidemiological and pathological
aspects of these diseases contribute to overcome the existing gap. The objective was to
carry out a retrospective study to list and describe the diseases of companion birds or
wild animals, as well as the related clinical-epidemiological and pathological aspects
from the northeast of Brazil. For that, the death records from the Laboratory of
Veterinary Pathology (LPV) of Federal University of Paraiba (UFPB) were be checked.
The necropsy will follow the approach applied to birds and the samples processed in a
standard histopathological exam. Histochemical and immunohistochemical processing,
or diagnostic tools other than anatomopathological ones, was be used to elucidate the
cases regarding the etiology or provide yet another characterization of the lesions. The
results were be compiled according to the etiological types or organ system affected.
First findings of the retrospective search found a high mortality of parrots originating
from illegal trade. These showed poor bodily conditions and high intestinal infection of
cylindrical parasites. In one case, had multiple coalescent hepatic granulomas.
Histopathology concluded that the granulomas were adult parasites in an erratic
migration and the parasitological examination identified Ascaridia hermaphrodita,
common of these birds, but in deplorable clinical status like the illegal trade, produces
this serious injury. In a second group of cases, Invasive Fungal Infections (IFIs) caused
or accentuated by human action were found. These actions were illegal trade in animals,
exposure to contaminants, wrong diet, overpopulation and urbanization. When the
etiological identification was possible, Aspergillus spp. and Zygomyces. were marked in
the immunohistochemistry. Finally, birds with physical and mechanical traumas with
different perspectives of human action involved were noticed. To the cases, the
objective was to grade the injuries according to Brazilian Penal Code (CP) 129. Most
birds with very serious grade for CP 129, were victims of deliberate human actions,
such as revenge and illegal hunting. Many traumatic injuries in birds classified as mild
were due to management error or interference from urbanization. It was concluded that
among the variety of health problems in birds that can be influenced by human action,
parasites accentuated by the illegal trade in animals, Invasive Fungal Infections
involved with human proximity or interference from the urban environment, as well as
physical trauma or serious man-made mechanics are examples found by this
retrospective investigation of veterinary pathology laboratory files in northeastern
Brazil, over a five-year period.

Key-words: Avian pathology; Human interference; One Health; Parasitic erratic

migration; Infectious diseases; Legal Veterinary Medicine.
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Fotomicrografias de aves silvestres com lesdes fungicas causadas ou
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(Detalhe). B) Guira guira com perfuragdo balistica no musculo peitoral
esquerdo (seta) apresentando apoOs rebatida pele arecas de sufusdes e
queimadura balistica (Detalhe). C) Columbina tapalcoti com laceragao
cervical ventral extensa e perfuragdes profundas por mordedura. D)
Rupornis magnirostris com fratura total em terco médio do tmero por
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com perfuragdo por objeto estranho na regido epigastrica e necrose nas
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1. INTRODUCAO GERAL

A mortalidade de aves ¢ uma realidade constatada pelos veterinarios e
profissionais a campo e na rotina de patologia veterinaria. Estudos que caracterizem a
clinica, epidemiologia e aspectos anatomopatologicos € 0s associem as agdes antropicas
sao pouco encontrados no Brasil (Basilio et al., 2020). Diante desta problematica, a
inclusdo desse tipo de doenga em aves nas linhas de pesquisa dos programas de pos-
graduagdo torna nao somente viavel diante dos levantamentos retrospectivos que or¢gam
baixos custos, gerando trabalho colaborativo e diagnostico em rede, como também
fundamental quando fornecem conhecimento em torno dos fatores de risco.

A comercializagdo ilegal ¢ um impactante risco as aves silvestres, que
correspondem ao taxon mais traficado no Nordeste do Brasil em levantamento
bibliografico da ultima década (Saldanha; Peixoto, 2021). A familia Emberezidae
composta por passarinhos canoros e de plumagem exuberante perfaz 35% das aves
vendidas, por precos irrisorios € sem tecnificacdo, sujeitas a inumeras enfermidades
(Licarido et al., 2013). Sem manejo e assisténcia veterinaria ¢ possivel encontrar
elevada morbidade e/ou mortalidade dessas aves nos Centros de Triagem de Animais
Silvestres (CETAS) da Paraiba por afec¢des de simples resolugdo como verminoses,
quando ndo as desparasitam e ainda as expde a contaminantes (Mello ez al., 2013).

A comercializagdo ilegal ocorre no Nordeste desde o litoral até o sertdo, aves
canoras, de porte pequeno e penas de coloracdo exuberante, como o saira pintor
(Tangara fastuosa), azuldo, (Passeira brissonii) e candrio-da-terra (Sicalis flaveola) sdo
espécies frequentemente vendidas por precos em torno de 5,00 - 30,00 reais (Rocha et
al., 2006; Gama; Sassi, 2008; Barbosa ef al., 2010). Algumas normativas como a 10/11,
estabelecem que na comercializagdao de aves seja garantido seu bem-estar (IBAMA,
2011). Infelizmente no trafico de animais ndo sdo cumpridas exigéncias de higiene
basicas, tornando a avifauna exposta a antropozoonoses com problematica da resisténcia
antimicrobiana, tais como Salmonella spp. e Escherichia coli ja observadas em
psitacideos oriundos dos CETAS do Ceara (Lopes et al., 2015).

Outra preocupagdo em satde publica envolvendo a avifauna silvestre quando em
domesticagdo sob manejo incorreto esta na potencialidade de doencas zoonoéticas pela

intima proximidade com o homem. Doengas assintomaticas como micoplasmose,
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criptococose, clamidiose, listeriose, tuberculose, candidiase e toxoplasmose poucas
vezes sdo percebidas pelo tutor (Santos et al., 2009; Andrade et al., 2016; Silva et al.,
2016; Torres et al., 2016). A satde da avifauna de vida livre terrestre ou maritima
reflete também a sanidade ambiental regional, uma vez que podem ser vitimas do
impacto antrdpico por contaminacdo das dguas, urbanizagdo, dejetos e lixo, crescimento
urbano desordenado, e na ocorréncia de Obito dessas aves a interferéncia negativa na
biodiversidade (Balseiro et al., 2005; Bach et al., 2017).

Esta Tese composta por trés capitulos, sendo um relato de caso e dois artigos de
pesquisa, oriundos de buscas retrospectivas, abordam a problematica com a sanidade da
avifauna silvestre no Nordeste do Brasil com os seguintes fatores antropicos
relacionados: trafico de animais silvestres; domesticacio com manejos incorretos; €
impactos da urbanizagdo ou antropizagdo do ambiente. Ja as enfermidades foram as
parasitarias, fingicas e traumaticas. Ja possui aprovagdo da Comissdo de Etica no Uso
de Animais (CEUA) do Centro de Satude e Tecnologia Rural (CSTR) da Universidade
Federal de Campina Grande sob Protocolo N° 060/2019 e anuéncia para utilizagdo dos
materiais bioldgicos das aves pelo Sistema de Autorizacdo e Informacdo em
Biodiversidade (SISBIO) N° 74709-1. Deste modo, o objetivo ¢ de estudar os aspectos
que envolveram as doengas de aves silvestres com agdo antropica relacionada,
identificando o perfil epidemioldgico, discorrendo a respeito da clinica, dos aspectos

macroscopicos e histopatoldgicos das lesoes.
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Erratic migration of Ascaridia hermaphrodita (Nematoda: Ascaridida) in a blue-
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1.1 Abstract

Ascariasis by Ascaridia hermaphrodita is a common parasitic disease in blue-fronted
Amazon parrots (Amazona aestiva) and the contamination occurs by ingestion of eggs.
Illegal trade of wild birds can increase the frequency of visceral erratic migration by this
parasite. Hence, this report describes the erratic migration of A. hermaphrodita and
associated lesions in a blue-fronted Amazon parrot. This is a retrospective study, which
originated from several apprehension of illegal birds in the state of Paraiba, Brazil.
Necropsy revealed intense intestinal ascarid infestation. Hepatic lesions were also
observed associated with the parasite migration. Stereoscopy allowed the identification
of the morphology of the parasites. Summarizing, this condition in wild birds is not

fully understood and may be associated with illegal trade.

Key-words: Anthropic action, wild bird health, psittacine parasitism, unusual visceral

migration.

15



1.2 Introduction

Ascaridia hemarphrodita is a member of the superfamily Heterakoidea, family
Ascaridiidae, such as Ascaridia galli an important helminth that causes morbidity in
chickens, turkeys, and geese. This parasite has lateral alae throughout the body, total
body length varying from medium to small, and pre-cloacal and post-cloacal suckers
with chitinous rims on males. Its cycle is direct: after egg ingestion, hatching occurs in
proventriculus or duodenum, and shedding of infecting L2 larvae occur through feces.
A histiocytic phase may occur in the intestine with possible erratic migration (Kajerova
et al., 2004; Hodova et al., 2008). There are descriptions of migration in albumen by A4.
galli with deposition of L2 larvae in eggs of layer hens (Bharat ef al., 2017); in liver and
biliary ducts in natural and experimental conditions by A. hermaphrodita and Ascaridia
columbae in psittacine and pigeons (Columba livia), respectively, and even
cerebrospinal migration by Baylisascaris procyonis in psittacine (Wilson et al., 1999).

Illegal wildlife trade may cause severe damage to the health of wild birds during
capture, transportation or distribution of individuals due to the inadequate sanitary
conditions that favor the occurrence of several diseases, including parasitic infestations
(Melo et al., 2013; Berndi et al., 2014). Blue-fronted Amazon parrots (Admazona
aestiva) are birds from the order Psittaciformes that are frequently traded illegally due
to their exuberant colors, size, vocalization ability, wide area of occurrence and ease of
capture (Souza e Vilela, 2013). The occurrence of erratic visceral migration by ascarids
in psittacine have been reported previously. However, this study aimed to describe this

finding in an aggravating anthropic activity, the illegal trade of wild birds.

1.3 Casuistry

A retrospective consult to the report files of the Laboratory of Veterinary
Pathology of the Federal University of Paraiba (LPV-UFPB), between 2013 and 2014,
the Wild Animal Screening Center (CETAS-IBAMA) of Paraiba, Brazil, located in
Cabedelo (6°58°49°'S; 34°50°02°"W), received 18 blue-fronted Amazon parrots (4.
aestiva) that were seized from illegal wildlife trade. There were sixteen females and two
males, which were all adults (identified through the observation of gonadal maturity and

feathers at necropsy). Individuals presented poor body condition with no history of
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vaccination, deworming or veterinary care. At seizing, birds were found in small spaces
and from different locations, in which they were starving or fed with inadequate diet,
and visible external lesions were found, such as abrasions.

Parrots were allocated in cages of CETAS, monitored with technical care,
microchipped and weighed. However, sudden death occurred, and carcasses were stored
in -10°C. Then, these were submitted to the LPV-UFPB for necropsy and establishment
of causa mortis with protocol 02019.00129/2009 (CETAS-IBAMA) and substatiarted
by the certificate of the Ethics Committee on the Use of Animals of the Federal
University of Campina Grande (CEUA-UFCQG), under number 060/2019. At necropsy,
sex and gonadal maturity were determined, body condition parameters were determined
through evaluation of volume of muscles and fat deposition before and after skin and
feathers were removed, in addition to exposure of sternum.

After lesions were observed and registered, organs were collected in 10%
formaldehyde for histopathological processing and/or frozen to investigate other
possible etiologies. Parasite specimens were collected fixated in 10% formaldehyde, and
preserved afterwards in AFA solution (alcohol, formaldehyde and acetic acid). Fixated
organs were submitted to routine histopathological processing, analyzed under light
microscope and cuts were stained with Hematoxylin-Eosin to identify lesions. In cases
with parasitic lesions, parasites were identified according to the celomatic muscles,
lateral alae, and morphology of intestines and esophagus, and under the diagnostic
perspective of at least three pathologists. Following parasite fixation in AFA solution at
65°C, counting was performed with stereomicroscope and specimens were preserved in
alcohol 70% with lactophenol clarification.

The determined diagnosis for the lot was intense intestinal ascariasis, and intense
granulomatous hepatitis in one of the birds. In this case, five to fifteen roundworms
were found in sectioned intestinal fragments of approximately fifteen centimeters (Fig.
1c). The detection of eggs in direct examination was not possible due to unfeasibility of
frozen samples, only in histopathological evaluation. Birds presented poor body
condition (Fig. 1a) with loss of muscle mass and exposure of sternum, especially the
individual from the report (Fig. 1b).

In addition to the intense intestinal infestation, macroscopic alterations consisted
of hepatomegaly (Fig 1d) and the presence of randomly distributed multifocal yellowed
areas, which were coalescent, friable, and uniform after cutting (Fig le, 1f). Through

stereomicroscopy, the parasite identification was possible only in male parasites due to
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the unfeasibility of females, and 4. hermaphrodita was concluded. This identification
was possible with the verification of mouth formed by dorsal and lateroventral papillae
in the anterior extremity (Fig. 2e) and bulge of the cloacal sucker with chitinous
spicules in the posterior end (Fig. 2f) (Kajerova et al., 2004; Hodova et al., 2008;
Goméz-Puerta et al., 2009).

Erratic migration was observed in histopathology, in which parasitic round
structures that were sectioned transversally were observed in hepatic parenchyma or
inside blood vessels, which were often associated with mixed inflammatory infiltrates
and fibrosis. The presence of discrete lateral alae, moderate celomatic muscles linked to
lateral cords, broad esophagus and intestines with thin layers and cubic cells pointed to
ascarid larvae (Gardiner e Poynton, 1999). Exceptionally adhered to the esophagus
mucosa, the presence of an egg characterized by oval shape with thick shell and
uninuclear zygote inside (Fig. 2d) was observed, which may be suggested as the

ingestion by the host during the direct cycle.

1.4 Discussion

In its habitual pathogeny, light infestations of 4. hermaphrodita cause intestinal
malabsorption and diarrhea. However, it may cause ulcers and even intussusception in
severe infestations (Gonzélez-Acufia ef al., 2007). The uncommon occurrence of severe
erratic migration was previously described in experimental or natural conditions in pet
psittacine (Wilson ef al., 1999). The blue-fronted Amazon parrot species was reported
as a frequent host of A. hermaphrodita, especially in conditions where captive
superpopulations with access to dirt are submitted to malnutrition without deworming.
These are common conditions to which illegally traded wild birds are exposed in Brazil
(Kajerova et al., 2004; Melo et al., 2013; Souza e Vilela, 2013).

Other ascarids, such as Ascaridia platyceri and A. columbae also produce similar
lesions in different psittacine traded in legal conditions, such as severe cachexia, ascites,
intestinal inflammation, congestion and obstruction, in addition to hepatic adherence or
necrosis (Gonzaléz-Hein et al., 2012; Bernadi et al., 2014). Therefore, stereoscopy
provide the means for differentiation of the distal extremity morphology of males. In 4.
hermaphrodita, a pair of cuticular alae form a soft canal, and lateral serration is

observed in 4. platyceri (Kajerova et al., 2004; Hodova et al., 2008).
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Figure 1. Photographic images of clinical-pathological aspects of intense infestation by
Ascaridia hermaphrodita in blue-fronted Amazon parrots (Amazona aestiva). a)
Specimens of A. aestiva with cachexic body condition. b) Bird from the report
exhibiting atrophy of pectoral muscles and exposure of sternum (arrowhead). c)
Hepatomegaly and multifocal granulomatous hepatitis (thick arrow). d) Small intestine:
presence of numerous ascarids (slim arrow) with results ranging from 5 to 15
specimens. €) and f) Liver, cranial and visceral views, respectively, with multifocal and
coalescent yellowed areas, which were friable and randomly distributed.
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Figure 2. Macroscopic, stereomicroscopic and histological images of 4. hermaphrodita
in intense infestation of blue-fronted Amazon parrot (4. aestiva). a) Specimens of A.
hermaphrodita after fixation in Alcohol-Formaldehyde-acid acetic solution (AFA). b)
and c) Liver: foci with transversally sectioned parasitic round structures composed of
discrete lateral alae, lateral cords (thin arrow) linked to celomatic muscles (ms),
esophagus and intestines formed by a single layer (asterisk) of cuboidal cells, involved
by fibrous tissue (ft) involving periportal vasa (vs), arterioles (at) and moderate mixed
inflammation (in). d) esophagus with oval structure (ov) adhered to the mucosa filled by
a single zygote covered with thick layer. ) and f) Anterior and posterior extremities,
respectively, of male A. hermaphrodita exhibiting mouth with dorsal and lateroventral
papillae (arrowhead), cloacal sucker bulge (unfilled arrow) and chitinous distal spicules
(filled arrow).
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For the diagnosis of ascariasis in parrots, clinical signs include ataxia, aqueous feces,
and cachexia. Treatment should focus on re-establishing conditions of hydration with
crystalloid fluids, microbiota and nutritional status with probiotics, and elimination of
adult parasites with deworming. Radiographic examination of blue-fronted Amazon
parrot infested with A. hermaphrodita was useful in revealing proventriculus with
distention and impaction with dense material of mineral to metallic opacity, and
dislocation of gizzard (Wilson et al., 1999), suggesting intense ascariasis.

Hepatic granulomas were expressive lesions in this case and are occasionally
described in the diagnosis of ascariasis of parrots. However, these findings are
commonly attributed to colibacillosis, chlamydiosis and aspergillosis, in which
histopathological evaluation and complementary exams are important to the differential
diagnosis (Supartika et al., 2008). Free-living birds may host parasites in symbiosis
without clinical signs. However, the deplorable propaedeutic and management
conditions in illegal trade, in addition to the different origins of birds, allow the
shedding of pathogenic agents in reduced space. The lack of deworming and crossed
exposure to feces potentiates the clinical severity of these diseases (Melo et al., 2013;

Souza e Vilela, 2013; Bernadi et al. 2014).

1.5 Conclusion

The illegal trade of wild birds in Brazil aggravates sanitary conditions that are
simple to resolve. The intense infestation and erratic migration of 4. hermaphrodita in
blue-fronted Amazon parrots in Paraiba State may occur through the diverse anthropic
actions that affect the native avifauna. For the etiological diagnosis of this condition,
parasitological examination by stereomicroscopy and histopathology are both useful in

the morphological definition of the parasite, especially when used in combination.
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2.1 Abstract

Diseases that affect birds under human influence are poorly understood. Invasive
fungal infections (IFI) occur when deleterious health conditions of the host favor the
settling of the disease. Hence, this study aimed to investigate IFI in wild birds with
aggravating human interference and to characterize its clinical and pathological aspects.
A retrospective search of case files was conducted to identify samples for histological
evaluation. Immunohistochemistry was performed for etiological elucidation, isolation
of enterobacteria in coinfections and identification of antimicrobial susceptibility
profiles. In six birds, human interference was the cause or aggravated the fungal
infections, such as smoke inhale, inadequate diet, illegal wildlife trade and lack of
veterinary care. Aspergillus spp. and Zygomycota spp. were the fungal etiological agents
and Escherichia coli was isolated in two cases of coinfections with occurrence of
antimicrobial resistance. In conclusion, human interference negatively affected the
infections and contributed to clinical and pathological aspects in many cases leading to

death.

Keywords: Anthropic action, opportunistic infections, fungi, avifauna.
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2.2 Introdution

Fungi are ubiquitous microorganisms that are distributed dispersedly as
saprophytes with the ability to readily grow whenever organic material in
decomposition is available. In Brazil, fungal infections, such as aspergillosis,
candidiasis and zygomycosis, have been described in domestic animals, including birds
(Galiza et al., 2014; Seyedmousavi et al., 2018). When immunocompromised hosts are
affected by these diseases, the infections occur opportunistically as invasive fungal
infections (IFI) produced by yeasts, such as Candida spp. or filamentous fungi, such as
Aspergillus spp. (Olias et al., 2010; Quist et al., 2014; Ramana et al., 2013). The study
of IFI in wild birds is still scarce, although relevant for monitoring avian health.

IFI in birds may be iatrogenic, through direct lesions in the superior respiratory
tract, immunological depreciation by corticoid use, inadequate diet and management
conditions in captivity (Verstappen e Dorrestein, 2005; Vasconcelos et al., 2011). The
diagnosis of mycoses in animals is discursive, and the clinical-epidemiological context
is as important as the detection of the etiological agent (Lockhart; Gary, 2019). Hence,
this study aimed to investigate cases of IFI with anthropic influence in wild birds found

in Northeastern Brazil, characterizing related aspects in a retrospective search of cases.

2.3 Materials and methods

A retrospective search in records of necropsies and biopsies was conducted at
the Laboratory of Veterinary Pathology (LPV) of the Federal University of Paraiba
(UFPB), Brazil, with dates from 2013 to 2017, selected according to the history of
exposure to mold, anthropic factors involved in the acquisition or aggravation of the
condition, clinical signs, such as dyspnea, positive fungal diagnosis, and typical lesions,
such as pulmonary nodules and intralesional hyphae. From the records, the
epidemiological, clinical, anatomopathological and other information were extracted for
characterization. This study was approved by the Ethics Committee for the Use of
Animals of the Federal University of Campina Grande (CEUA/UFCG) with protocol
number 060/2019 and the System for Authorization and Information of Biodiversity
(SISBio) with registry number 74709-1.

The carcasses were stored at -10°C soon after death. Then, after unfreezing,

necropsy was performed and the description and recording of macroscopic lesions was
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conducted, in addition to the collection of samples, weighing and body condition based
on the condition of pectoral muscles and keel exposure. Samples of lesions were
collected and fixated in 10% formaldehyde before being submitted to histopathological
processing stained with Hematoxylin-Eosin (HE). In addition, histochemical coloration
was used with periodic acid-Schiff (PAS) and methenamine silver nitrate (Gomori),
following specifications of the manufacturer of the commercial kits. Fungal lesions
were interpreted according to the presence of intralesional hyphae defined as
birefringent tube-like branching structures with budding in the extremities associated
with granulomatous inflammation. Lesions were scored for its typical form (LTIPE)
nodular (nd) or difuse (df), intensity of the inflammatory infiltrate (INFINT), necrosis
(NECRO) and intralesional hyphae (HIFIN) and rated as light (+), moderate (++) and
marked (+++).

Immunohistochemical evaluation of possible fungal etiological agents was
performed. Prepared slides were deparaffinized and dehydrated following standard
protocol. Then, endogenous peroxidase was blocked with hydrogen peroxide, following
wash with PBS and antigen recovery was performed with citrate buffer in microwave
oven. Afterwards, PBS washing was performed, and slides were incubated overnight in
humid chamber at 4°C with anti-Aspergillus, anti-Candida spp. and anti-Zygomycota
spp. primary monoclonal antibodies diluted in PBS. Then, biotin-conjugated secondary
antibodies were used following the manufacturer's instructions. Negative controls
contained only PBS.

Samples were collected for the identification of possible enterobacteria strains in
coinfections. These were placed in tubes containing 5mL of peptone water and
submitted to bacteriological incubation. Then, 0.5mL were transferred to tubes
containing Brain-Heart-Infusion and selenite-cystine broths following incubation. After
this step, a loopful from each tube was streaked in Petri dishes with MacConkey and
brilliant green agar. Once incubated, a single colony from each type based on the

morphological characteristics was selected for biochemical identification.

2.4 Results

A total of 297 records of necropsies and biopsies of birds were found in this

investigation within the five-year period. From the total, 2% (n=6) were suggestive of

IFT in wild birds with a history of aggravating anthropic interference, such as illegal
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wildlife trade, starving, overcrowding, incorrect diet, exposure to smoking,
antimicrobial therapy without veterinary indication and electric accident. The order
Psittaciformes was the most common (n=3) represented by a single species, Amazona

aestiva (Table 1).

Table 1. Absolute and relative frequencies of wild birds with fungal lesions caused or
aggravated by anthropic intervention between 2013-2017 in Northeastern Brazil, in
addition to average and standard deviation of weight and body condition (n= 6/297).

Species Frequency of birds Mean Body condition (%)
AF RF weight (g)/SD Cac Lea Goo Obs

AA 3 1.01 224.3/30.87 33 33 33 -

CC 2 0.67 64.17/5.2 - 50 50 -

CN 1 0.34 62.5/0 - 100 - -

AA= Amazona aestiva; CC= Carduelis cucullata;CN= Cyanocorax cyanopogon;
SD= Standart deviation; Cac= cachetic; Lea= lean; Goo= good; Obs= obese;
AF= Absolute frequence; RF= Relative frequency.

The blue-fronted Amazon parrot (4. aestiva) 1AA was apprehended from illegal
wildlife trade, in which it was exposed to overcrowding and did not have any clinical
history (Tab.1). It presented cachexia and a foreign object was found in the gizzard,
which caused a lesion in the mucosa (Figure 1A). In HE, hyphae were visualized (++)
associated with granulomatous infiltrate (++) and necrosis (++) with a nodular pattern
(nd) only in lung (Tab.2 and Fig.2A). It was speculated that the perforation was the port
of entry or a debilitating factor for the infection.

The A. aestiva 2AA was domesticated for years in a residence on a coastal city,
fed with milk, bread, coffee and corn flakes, and allocated in a reduced space with other
three Psittaciformes birds (Eupsittula cactorum and Melopsittacus undulatus). 1t
presented inappetence, progressive weight loss. After veterinary care, the correction of
the diet was initiated, but the patient died in the same day. At necropsy, the organs in
the celomatic cavity were diffusely hyperemic, thickened intestines with dark content
and white-yellowed granuloma was observed in the serosa of proventriculus and small
intestines extending to the cranial portion of the right kidney (Fig.1C, 1D). In HE, a
nodular lesion (nd) passed through the lumen to the serosa infiltrating the renal capsule.
Abundant septate hyphae (+++), necrosis (+++) and granulomatous inflammation (+++)
were associated (Tab.2). A strain of Escherichia coli was isolated from liver and

intestine samples (Tab.4).
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The 3AA case was a domesticated A. aestiva that was exposed for more than ten
years to smoking and resided in a coastal region. It presented dyspnea, somnolence,
nodules in the medial commissure of the left eye and after clinical examination received
nebulization and Thuya occidentalis extract considering the clinical diagnosis of
Avipoxvirus infection. During the treatment at home, sudden death occurred in a
position of respiratory agony. At necropsy, presented good body condition (Tab.1), pale
mucosa, dehydration, necrosis in the pectoral muscles, mild hydropericardium, jaundice
in the interior of arteries, pseudomembrane in the esophagus and crop, hepatomegaly,
random granulomas of less than 0.1cm in liver and kidneys, mucoid secretion in nostrils
and left eye, in which a nodule of approximate 0.8cm size was observed in the rostral
commissure and was caseous at cut (Fig.1D). In HE, a cholangiocarcinoma was found
in liver and metastasis occurred in kidneys and the subdermal region of the rostral
commissure of the left eye, which was associated with hyphae (+++), necrosis (+++)
and granulomatous inflammation (+++) (Tab.2), bone infiltration and osteolysis. The
periocular nodule was positive in immunomarking for Aspergillus spp. (Fig.2C) and a
strain of Klebsiella spp. was isolated from lung (Tab.4).

The order Passeriformes represented 0.67% of cases (n=2), which consisted of a
group infection involving a lot of twenty red siskins (Carduelis cucullata) reared
commercially in reduced space within a coastal region without veterinary care and
submitted to unprescribed antibiotic therapy with polymyxin B. Two birds from this
flock (4CC, 5CC) presented respiratory agony and sudden death. The carcasses were
submitted to necropsy and multifocal pulmonary emphysema was identified with
volume reduction of lungs and greyish pleural surface (Figure 1E). In HE, hyphae (+++)
were diffusely intertwined (df) in pulmonary parenchyma associated with
granulomatous infiltrate (+++) and necrosis (+++) (Tab.2). Immunomarking in lung was
positive for Aspergillus spp. (Fig.2D).

The sixth case, a female adult white-naped jay (Cyanocorax cyanopogon), was
maintained in a coastal region. It presented poor body condition, inappetence, unilateral
keratitis, extensive laceration in anterior limb and death occurred three days after it was
rescued near an electric wiring. At necropsy, it presented fibrinous pericarditis,
hepatomegaly, diffusely hyperemic liver and kidneys, parasitic enteritis, serosal
secretion in the trachea and unilateral granulomatous airsacculitis. In HE, parasite eggs
were found in a left-sided air sac intertwined by hyphae (+++) associated with

granulomatous inflammation (+++) and necrosis (+++), and one focus of vascular
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metastasis (Fig.2E). Immunomarking of air sacs was positive for Zygomyces and swab

of air sac and liver fragment were positive for E. coli.

Table 2. Histopathological and immunohistochemical findings in six wild birds with
fungal lesions caused or aggravated by anthropic intervention between 2013 and 2017
in Northeastern Brazil.

0 Lesion Cases
rgans esions 1AA 2AA 3AA 4CC 5CC 6CN
LTYPE NO NO NO NO NO nd
Ai INFINT + + + + + +++
IF sacs NECRO + NO NO NO NO +++
HYFIN NO NO NO NO NO +++
LTYPE nd NO NO df df NO
L INFINT ++ 4+ A+ A+ A+ +
ungs NECRO ++ NO + +++  ++ +
HYFIN ++ NO NO +++ ++ NO
LTYPE NO nd NO NO NO NO
Kid INFINT + ++ ++ + + ++
laneys NECRO + ++ + NO NO NO
HYFIN NO ++ NO NO NO NO
LTYPE NO NO nd NO NO NO
B INFINT NO NO +++ NO NO NO
ones NECRO NO NO +++ NO NO NO
HYFIN NO NO +++ NO NO NO
LTYPE NO NO NO NO NO NO
L INFINT + ++ 4+ + + ++
ver NECRO NO NO + NO NO +
HYFIN NO NO NO NO NO NO
LTYPE NO nd NO NO NO NO
Gastroinstetinal INFINT ++ +++ ++ NO NO ++
Tract NECRO ++ +++ NO NO NO +
HYFIN NO +++ NO NO NO NO
LTYPE NO NO nd NO NO NO
T ‘ INFINT NO NO ++ NO NO NO
egumen NECRO NO NO ++ NO NO ++
HYFIN NO NO ++ NO NO NO
Fungal etiology NA NA AS AS NA ZM
Other findings/lesions Yes Yes Yes No No Yes

AA= Amazona aestiva; CC=Carduelis cucullata, CN= Cyanocorax cyanopogon;
LTYPE= Lesion type; INFINT= Inflammatory infiltrate; HYFIN= Intralesional hyfae;

NECRO= Necrosis; NO= Not observed; NA= Not avaliable; AS= Aspergillus spp.;
ZM= Zygomyces; nd= nodular; df= difuse; += mild; ++= moderate; +++= marked.



Figure 1. Necropsy picture of six wild birds with fungal lesions caused or aggravated
by anthropic intervention between 2013 to 2017 in Northeastern Brazil. A)
Proventriculus of Amazona aestiva (1AA), necrotic proventriculitis with multifocal
darkened ulcers (unpainted arrowhead) and sharp foreign body occupying the entire
lumen; B) Celomatic cavity of A. aestiva (2AA), white-yellowed granuloma (painted
arrow) adhering extensively the intestinal loops to the cranial portion of the right
kidney, C) small intestine ex situ, transmural granulomatous enteritis (painted arrow);
D) Rostral mass in 4. aestiva (3AA), firm non-ulcerated, granulomatous and friable in
cut, measuring ImmxImm (painted arrowhead), obliterating the frontal sinuses in a
transversal section of the cranium; E) lung of Carduelis cucullata (1CC), left lobe of
reduced volume and greyish pleural surface (unpainted arrow); F) celomatic cavity of
Cyanocorax cyanopogon, unilateral and extensive granulomatous airsacculitis (thin
arrow).
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Table 3. Additional findings unrelated to fungal disease in four wild birds with IFI that
were caused or aggravated by anthropic intervention between 2013 and 2017 in
Northeastern Brazil.

Cases Supporting lesions or disease Fungal Etiology

Oral white plaques
1AA Foreign body and perforation in proventricus NA

Chlolangiocarcinoma with
3AA pulmonar metastasis AS
Klebsiella spp. lung isolation

E. coli intestinal isolation
2AA Diffuse intestinal bleeding NA

Parasite eggs in lungs

and intestinal worms
AA= Amazona aestiva; CN= Cyanocorax cyanopogon; AS= Aspergillus spp.;
ZM= Zygomyces; NA= Not avaliable.

6CN ZM

2.5 Discussion

The clinical aspect of IFI in this investigation was predominantly chronic,
concurrent with other conditions and aggravated by domestication or human impact.
Concerning lesions, these were mostly typical solid and nodular, characterized by
yellowed granulomas with lamellar interior, adhered or intertwined in serosa,
parenchyma or even subdermal (Cacciuttolo et al., 2009; Galiza et al., 2014; Suzuta et
al., 2015). The exception were the cases of Passeriformes, which presented subacute
clinical signs and lesions were diffuse, as described in broiler chickens (Cacciuttolo et
al., 2009). In many perspectives, debilitating conditions may facilitate the occurrence of
IFI in birds.

The case 1AA was similar to a report in a cockatiel (Nymphicus hollandicus)
(Vasconcelos et al., 2011), which was debilitated due to inadequate maintenance
conditions and the fungal infection was identified in necropsy as a focal pulmonary
nodule. Exposure to smoking have been reported as a risk factor for infection by
Aspergillus spp. in the upper respiratory tract (Seyedmousavi et al., 2018; Verstappen &
Dorrestein, 2005) as observed in case 3AA. The grading results of injuries for invasive
infection by Aspergillus spp. hyphae in white storks (Ciconia Ciconia) was similar to
ours investigation, additionally in these larger birds was possible to peg grade three

(+++) due airway obstruction (Olias et al., 2010).
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Figure 2. Photomicrography of wild birds with fungal lesions caused or aggravated by
anthropic intervention between 2013 to 2017 in Northeastern Brazil. A) lung of
Amazona aestiva (1AA), focal granulomatous inflammation associated to some
transversal hyphae (arrowhead), HE, 10x; B) transmural granuloma adhered to the
intestine of A. aestiva (2AA), abundant inflammatory cells with cellular debris and
intense transversal hyphae (arrowhead), HE, 40X; C) subdermal granuloma of A.
aestiva (3AA), septated hyphae (arrowhead) intertwined with cartilage, HE, 40x,
positive in brown colored immunohistochemistry for Aspergillus spp. (highlighted) and
D) focus of angioinvasion of transversal hyphae (arrowhead), HE, 10x, marked by
Gommori silver (highlighted); E) lung of Carduelis cucullata (1CC), extensive area of
granulomatous inflammation with numerous septated hyphae (arrowhead), HE, 40x,
marked by Gommori silver staining (highlighted); F) Airsac granuloma in Cyanocorax
cyanopogon, intense granulomatous inflammation and septated hyphae (painted
arrowhead), positive in brown color for Zygomycota spp. in immunohistochemistry
(highlighted).
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The transmural granulomatous enteritis and peritonitis in case 2AA have been described
in a psittacine caused by systemic dissemination of Candida spp. (Carrasco et al., 1997,
Muir et al., 2012). The gastrointestinal tract serves as a port of entry for the fungus
providing a favorable environment for its diffusion when other aggravating conditions
are concurrent, such as enteritis caused by enterobacteria (Ramana et al., 2013). As
observed in this investigation, alterations in the natural behavior of domesticated wild
birds, such as the inclusion of milk in the diet of granivorous and frugivorous birds,
produced enteritis caused by E. coli with subsequent installation of fungal infection
(Muir et al., 2012).

Fungal metastasis or vascular invasion with formation of thrombus observed in
case 6CN is a finding that refers to a severe clinical status of the host, which has been
described in psittacine infected by the Zygomices (Barros; Londero, 1972; Carrasco et
al., 1997). The hyphae in the granuloma located in the air sacs marked in
immunohistochesmistry for Zygocimes in a C. cyanopogon were homolateral to the
extensive lesion of electric burn. Zygomycosis associated with previous systemic viral
infections that could be prevented with vaccination was considered the base cause for a
fungal vascular invasion caused by Mucor racemosus (Schmitz et al., 2018). The
identification of hyphae for Zygomicetes is discursive in hosts with other disease,
because this group of fungus is associated with invasive infections and your hyphae
morphology is ribbon-like (Mukaratirwa, 2006), consonat to white-naped jay.
Therefore, question ourselves the likely acquisition and invasion from hyphae marker to
Zygomyces through extensive skin bun facilitated other illnesses in the 6CN bird.

Other systemic and debilitating mycosis, as described above, can in parrots
induce the installation of invasive fungal infections (Quist et al., 2014). The detection of
fungi alone is arguable with the need of compatible clinical and epidemiological context
to reinforce the diagnosis in addition to the positive result in a test considering the
diversity and morphological variation found in these pathogens (Lockhart; Gary, 2019;
SUZUTA et al., 2015).

2.6 Conclusions

In this investigation, aspergillosis and zygomycosis affected, as IFIs, wild birds

that were under different conditions involving direct influence of human action, such as

illegal wildlife trade, incorrect feeding, exposure to toxic agents which compromised



the clinical course of the diseases were identified. Lesions with variable profiles of type
and severity were identified in association with other debilitating conditions.
Identification of the etiological agent is an important fundament. However, this was
only possible in three cases, the context of exposure, clinical-pathological and
etiological characterization guide the diagnosis of IFI in wild birds even considering the

wide variety of avian and fungal species.
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CAPITULO 3

Casuistica e graduacio das lesdes traumaticas causadas ou influenciadas pelo

impacto antropico em aves silvestres.
Raoane Silva Siqueira, Marcel Freitas de Lucena, Ruben Horn Vasconcelos,
Windleyanne Gongalves Amorim Bezerra, Ricardo Barbosa de Lucena, Franklin Riet-

Correa.

Trabalho a ser submetido a revista: Pesquisa Veterinaria Brasileira

38



Casuistica e graduacio das lesdes traumaticas causadas ou influenciadas pelo
impacto antropico em aves silvestres
Raoane Silva Siqueira', Marcel Freitas de Lucena', Windleyanne Gongalves Amorim
Bezerra",, Ruben Horn Vasconcelos, Carolina de Sousa Américo Batista Santos'", Débora

Rochelly Alves Ferreira¥, Ricardo Barbosa Lucena'V, Franklin Riet Correa'

'Aluna do Programa de P6s-Graduagdo em Ciéncia e Satide Animal, Universidade Federal de Campina
Grande.
Médico Veterinario
MUniversidade Federal do Agreste de Pernambuco, Unidade Académica de Garanhuns.
Mniversidade Federal do Agreste de Pernambuco, Unidade Académica de Garanhuns.
V Programa de P6s-Graduagio em Ciéncia e Satide Animal, Universidade Federal de Campina Grande.
VFaculdades Integradas de Patos

Resumo

As lesdes traumaticas s3o uma injuria presentes na clinica de aves silvestres,
todavia em alguns contextos sdo pouco relacionadas a interferéncia humana. A
Medicina Veterindria Legal ou forense ¢ a ciéncia que correlaciona esse agravo a
questdoes de bem-estar animal, e levantamentos retrospectivos podem ser fonte de
informagdes para isso. Desta forma, pretendeu-se descrever e classificar esse tipo de
lesdo em aves silvestres no Nordeste do Brasil durante cinco anos. Para isso, buscaram-
se em ficheiros de casos ocorridos de necropsias ¢ biopsias de aves silvestres, com
alguma interferéncia humana correlacionada, lesdes trauméaticas do tipo fisico e
mecanico. As aves que vieram a oObito foram necropsiadas e registradas lesoes
macroscopicas, classificando-as ainda de acordo com o Codigo Penal brasileiro para
lesdes corporais. De um total de 297 registros, 6,7% ou seja 19 casos corresponderam a
lesdes traumadticas, maioria classificadas como grave, ou seja, geraram danos
irreversiveis a vitima. Aves em contexto de vida livre com interferéncia da urbanizagao
foram maioria. Lesdes classificadas como gravissimas ocorreram de forma criminosa ou
dolosa, quando na falta de cuidados necessarios. Conclui-se que os traumas de carater
fisico e mecénico sdo importantes causa de mortalidade e morbidade em aves silvestres
sob influéncia da agdo antrépica no Nordeste brasileiro, que a classificagdo e as
informacdes desses levantamentos sdao subsidios fundamentais para tomadas de decisdes

em bem-estar animal e penalidades.

Palavras-chave: Traumas; Mortalidade de aves; Urbanizacao.
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3.1 Introducao

O Brasil ¢ conhecido mundialmente por ser detentor de uma rica avifauna,
contudo a urbanizagdo vem reduzindo o ambiente natural desses animais silvestres
tornando-os susceptiveis a acidentes por colisdo com torres e fiacdo elétrica, veiculos ou
edificios (Basilio et al., 2020), sendo ainda escassa a literatura nacional. Entretanto em
outros paises ja sdo apontados como consequéncia da mortalidade de aves silvestres os
ataques por animais domésticos, envenenamentos criminosos ou poluicdo através de
acidentes com derramamento de 6leo, estimando 365 a 988 milhdes de mortes por ano
devido ao impacto humano (Loss ef al., 2012; Taylor-Brown et al., 2019).

A comercializacgdo ilegal de aves silvestres representa outra consequéncia grave,
tanto que 88% dos animais apreendidos sdo aves que totalizam anualmente cerca de
1900 resgates do trafico no Brasil, expostas a falta de cuidados veterinarios, espago
reduzido, transmissdo cruzada de patdégenos e nutri¢do incorreta (Souza; Vilela, 2013).
A avalicdo dessas lesdes durante necropsia em aves varia quanto regido lesionada, se
multiplas ou Unicas e gravidade, quando reportadas fornecem importante informacgdes
para reabilitacdo, fatores de riscos, ameacas e consequéncias (Garcés ef al., 2021).

A Medicina Veterinaria Legal ou forense ¢ a area do conhecimento, recente para
aves silvestres, que analisa, interpreta e correlaciona essas lesdes (Cooper, 1998), em
que levantamentos retrospectivos de casos ocorridos servem de importantes fontes de
consulta para determinag¢do das afeccdes traumaticas, das espécies acometidas e dos
contextos de ocorréncia (Santos et al, 2008; Castro et al, 2013). Assim sendo, o
objetivo desse estudo foi relatar as lesdes anatomopatologicas geradas por traumas
fisicos e mecanicos em aves silvestres sob influéncia do impacto antrdpico no nordeste

brasileiro através de levantamento retrospectivo de laudos entre 2013 a 2017.

3.2 Material e métodos

Uma busca retrospectiva dos registos de necropsias e biopsias de aves foi
realizada aos ficheiros do Laboratorio de Patologia Veterinaria (LPV) da Universidade
Federal da Paraiba (UFPB), Brasil, para o periodo de 2013 a 2017. Foram extraidas das
fichas informagdes epidemiologicas, clinicas, anatomopatologicas para caracterizagdo
dos casos. Casos com historico de lesdes traumaticas do tipo mecanico e fisico foram

selecionadas quando causadas ou influenciadas pela interferéncia humana acometendo

40



aves silvestres domesticadas, de vida livre ou oriundas de apreensdes do comercio ilegal
encaminhadas a necropsia. Especificamente as lesdes de interesse foram de traumas
externos como fraturas, luxacdes, laceracdes, escoriagdes, perfuracdes, contusdes, ou
internos como presenca de objetos estranhos, perfuracdes e deslocamentos de érgaos.
As aves haviam sido conservadas congeladas a -10°C, e ap6s descongeladas foi
realizada necropsia, descri¢do e registro fotografico de lesdes macroscopicas, coleta de
amostras de figado, rins, tegumento, coracao, pulmdes, sacos aéreos, encéfalo, Bursa,
baco e Trato Gastrointestinal (TGI) em formol tamponado a 10%. Foram aferidos peso e
determinada condi¢do corporea baseada na observacdo da musculatura peitoral e
exposicao de quilha, dispostas na Tabela 1. Essa pesquisa obteve aprovacao do Comité
de Etica para o Uso de Animais da Universidade Federal de Campina Grande
(CEUA/UFCG) sob protocolo 060/2019 e do Sistema de Autorizagdo e Informagdo em
Biodiversidade (SISBio) sob protocolo 74709-1 para uso de material biologico das aves.
As lesdes traumaticas consultadas foram classificadas de maneira comparativa a
traumatologia forense humana, para identificar os contextos e tipologia. Essa
classificagdo foi estabelecida de acordo com os Tipos de lesdo corporal atribuidos no
Artigo 129 do Cédigo Penal do Decreto Lei 2.848 (Brasil, 1940; Tremori et al., 2018)
em graus leve, grave e gravissimo em relagdo ao impacto gerado a vitima e eminéncia
de obito. Tal caracterizacdo, feita por veterinarios clinicos e patologistas, teve objetivo
de fomentar a casuistica dessas condicOes em aves silvestres ainda escassa na literatura,
servindo também como bibliografia que norteie tramites penais que atendam a causa do

bem-estar animal.

3.3 Resultados

Um total de 297 registros de aves foram averiguados para esta investigacdo em
cinco anos, dos quais 6,4% (n= 19) obtiveram lesdes de carater mecanico ou fisico,
causadas ou influenciadas por fatores antropicos. Trés contextos de ac¢do antrdpica se
destacaram: a falha em manejo e cuidado para aves de companhia, consequéncias da
comercializacao ilegal de aves e impactos da urbanizagdo a avifauna de vida livre. Em
relagdo as aves de vida livre, ocorreu um caso de queimadura elétrica em garca branca
(Ardea alba), nas mediagdes de uma Universidade, que colidiu com fiacdes elétricas,
gerando lesdes de carbonizacdo extensa conforme Figura 1A, classificada como

gravissima de acordo com a Tabela 2, uma vez que causou 0bito instantaneo.
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Tabela 1. Quantidades absoluta e relativa dos espécimes de aves silvestres no Nordeste
do Brasil compreendidas na casuistica das lesdes traumaticas causadas ou influenciadas
pelas acdes antropicas entre 2013-2017, médias de peso e condigdes corporeas (%).

Especies Frequencia de aves Média Condigao corpdrea (%)

FA FR de peso (g))DP Cac Mag Bom Obs
AA 6 2,02 224,3/30,87 33,3 33 33 -
EC 2 0,67 64,17/5,2 - 50 50 -
AB 1 0,34 560/0 - 100 - -
TF 2 0,67 327/29,6 - 100 - -
RM 1 0,34 206/0 - - 100 -
PM 1 0,34 562/0 - - 100 -
CA 1 0,34 76,5/0 - 100 - -
PD 1 0,34 24/0 - 100 - -
AC 1 0,34 1004/0 - - 100 -
AM 1 0,34 278/0 - 100 - -
QQ 1 0,34 128/0 - - 100 -
CT 1 0,34 41,5/0 - - 100 -

AA= Amazona aestiva; EC= Eupsittula cactorum; TF= Tyto furcata; RM= Rupornis magnirostris
PM= Porphyrio martinica; CA= Crotophaga ani; PD= Paroaria dominicana; AB= Ardea alba;
AC= Ara chloropterus; AM= Amazona amazonica; QQ= Quira quira; CT= Columbina tapalcoti;
FA= Frequencia absoluta; FR= Frequencia relaiva; DP= Devio Padrdo; Cac= caquética;

Mag= magra; Boa= boa; Obs= obesa.

Um espécime de anu-branco (Guira guira) foi vitima de caca ilegal e almejado
na musculatura peitoral por projétil balistico, situava-se em um parque florestal urbano,
na necropsia apos rebatida a pele da regido observou-se orificio de entrada e orla
equimoética (Fig.1B), classificada também como gravissima (Tab.2). Uma rolinha caldo-
de-feijao (Columbina talpacoti), oriunda de parque florestal urbano, foi vitima de
predacao por cdo doméstico de rua, obtendo uma lesdo perfuro-incisa em toda extensao
do pescocgo (Fig.1C), classificada como grave. Seis outras aves tiveram fraturas em
membros. Trés delas foram atropeladas nas proximidades de uma estrada com lagoa ao
lado: frango d’agua (Porphyrio martinica) com fratura ndo exposta de tibia, anu-preto
(Crotophaga ani) com fratura exposta total em tibia-fibula-metatarso e galo-de-campina
(Paroaria dominicana) com fratura exposta total em fémur. J& as outras colidiram com
edificios e tiveram fraturas expostas total de imero, encaminhadas ao atendimento ainda
vivas: duas corujas-das-torres (7yfo furcata) e um gaviao-carijo (Rupornis magnirostris)
(Fig.1D). Todas fraturas classificaram-se como grave por gerarem uma debilidade
permanente nas vitimas (Tab. 2).

Em relacdo as aves oriundas do comercio ilegal, pertenciam a um mesmo bando
de papagaios-verdadeiro (Amazona aestiva) e papagaios-do-mangue (Amazona

amazonica), transportados em condi¢des inapropriadas e sem histéricos de cuidados
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veterinarios. Na necropsia observou que muitas tinham alta carga parasitaria em TGI.
Uma ave teve lesdo contusa em regido occiptal, devido colisdo com as paredes do
espago onde ocupava (Fig.2A) e outra teve lesao de laceracdo em ponta de asa devido
aos bordos cortantes da caixa de transporte (Fig.2B). O 4. amazonica teve necrose de
pele e musculo peitoral onde possivelmente foi tentada injecdo intramuscular (Fig.2C).
As lesdes anteriormente citadas sdo classificadas como leves pois produziram danos
superficiais aos tecidos sem comprometer func¢des (Tab.2). Um papagaio-verdadeiro
que tinha pulmdes “armados” durante necropsia possuiu em toda extensdao traqueal
presenca de alimento compativel com floco de milho (Fig.2D). Essa lesdo foi
classificada como gravissima uma vez que a “falsa via” gerou edema e agonia
respiratdria grave (Tab.2).

E por fim sobre as aves silvestres domesticadas que serviam ao propoésito de
companhia, um papagaio-verdadeiro teve extensa e profunda necrose de musculatura
peitoral por administragdo de medicacdo via intramuscular (Fig.3A). Houveram ainda
trés casos por ataque de cdes e gatos domésticos com livre acesso a aves dentro das
residéncias: dois periquitos-do-sertdo (Eupsittula cactorum) e um papagaio-verdadeiro,
inclusive com avulsdo de asa (Fig.4D). Essas lesdes foram classificadas como leve e
grave (Tab.2). Além disso outro papagaio-verdadeiro sofreu perfuragdo de englavio pela
administracdo pelo tutor de alimento muito quente (Fig.3C), classificada como
gravissima (Tab.2). Por fim houve um caso de decapitagdo em Ara chrolopterus
(Fig.3B), em boas condi¢des corporeas, ou seja, com manejo correto € bons cuidados.
Essa lesdao intencional e criminosa, atentada contra a vida da ave em vias de retaliagao
ao seu tutor, foi classificada como cortante especial do tipo decapitacdo de grau

gravissimo ou mortal (Tab.2).
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Tabela 2. Tipos das lesdes traumaticas causadas ou influenciadas pela agdo antropica
em aves silvestres no Nordeste do Brasil durante 2013 a 2017, seus contextos de
ocorréncia e graus de gravidade segundo Codigo Penal 129.

Aves Lesao traumatica Contexto antrépico Grau
AA1 Necrose muscular Injecéo intramuscular +
AA2 Perfuracdo de engluvio Dar comida quente ++
AA3 Laceracéao de cera Ataque de gato +
AA4 Laceragcdo em asa Lesao de transporte +
AAS5 Alimento em traquea Erro na sonda alimentar +++
AAG Contusao occiptal Espaco reduzido +
EC1 Laceracdo em pele Ataque de gato +
EC2 Avulsdo de asa Ataque de cao ++
AB1 Choque elétrico Colisdo com fiacdo +++
TF1 Fratura de asa Colisao com prédios ++
TF2 Fratura de asa Colisao com prédios ++
RM1 Fratura de asa Colisdo com prédios ++
PM1 Fratura de perna Atropelamento ++
CA1 Fratura de perna Atropelamentp ++
PD1 Fratura de perna Atropelamento ++
AC1 Decaptagéao criminosa Ataque por retaliacéo +++
AM1 Necrose pele e musculo Injecéo intramuscular +
QQ1 Fereimento balistico Caca ilegal +++
CT Laceragao de pescogo Ataque de cao ++

AA= Amazona aestiva; EC= Eupsittula cactorum ; TF= Tyto furcata; RM= Rupornis magnirostris;
PM= Porphyrio martinica, CA= Crotophaga ani; PD= Paroaria dominicana; AB= Ardea alba;
AC= Ara chloropterus; AM= Amazona amazonica; QQ= Quira quira; CT= Columbina tapalcoti;
Grau of injuryde acordo com o Cédigo Penal 129: += leve; ++= grave; +++= gravissimo.

3.4 Discussao

As enfermidades traumaticas sdo importantes causas de recebimento de aves
silvestres nos atendimentos de rotina clinica em hospitais veterinarios no Brasil
perfazendo 22,13% dos casos (Santos et al., 2008), mas como causa de morte nos
levantamentos retrospectivos chegam até 82% (Gottdenker et al., 2008). Na avalia¢ao
forense efetiva de lesdes traumaticas em aves silvestres sdo prescindiveis a
determina¢do da causa, tempo e circunstancias da morte, a procedéncia e historico do
animal assim como sobre seu processo de sofrimento (Cooper, 1998), sendo atreladas
nessa investigacao a graduacao segundo o Coédigo Penal brasileiro para lesdes corporais
(Brasil, 1940). Todavia em muitos casos quando se trata de necropsia em aves
silvestres, nem toda carcaca ¢ passivel de ser avaliada, seja por lesdes traumaticas
demasiadamente agressivas que as desconfigurem ou por autodlise intensa (Silva et al.,
2018), como ocorreu na garca branca deste estudo (Fig.1A), e sdo bastante comuns em

aves de vida livre.

44



Nesta investigacao as aves de vida livre obtiveram lesdes trauméaticas mecanicas
contundentes, perfurativas, perfuro-contudentes e lacerativas, ou ainda fisicas do tipo
eletroplessdao. Divergente a Garcés et al. (2021), obtivemos maioria de lesdes unicas,
predominando o sitio anatdmico para musculoesquelético. Esses traumas contabilizaram
74% das causas de morte em aves no Equador, sendo a eletrocussdo especialmente
presente em espécies arboreas (Gottdenker et al., 2008; Taylor-Brown et al., 2019).
Trés casos de aves rapinantes com fraturas completas em asas devido a colisdes com
construgdes urbanas ocorreram neste levantamento. Esta lesao resultou em mais de 50
casos e seis mortes nos Emirados Arabes (Naldo; Samour, 2004) e semelhante a Silva et
al. (2018), frequentemente culminam em fratura exposta completa de imero e morte
nesse grupo de aves.

J& atropelamentos em estradas contabilizam 24,8% de casos diarios de morte em
animais silvestres no estado do Rio Grande do Sul, Brasil, dos quais 52,9%
correspondem a aves (Rosa & Mauhs, 2004). Na Austrdlia as aves foram as mais
admitidas por esse trauma em um hospital de reabilitacdo de fauna silvestre,
contabilizando mil casos em quase dez anos de levantamento (Taylor-Brown et al.,
2019), e em um Zooldgico brasileiro foi o segundo agravo mais relacionado a agdo
antropica (Biondo et al., 2019). Ataques por cdes e gatos a fauna silvestre podem chegar
a respectivamente 9,7% e 5,3% das admissdes em um hospital para reabilitacdo de
animais de vida livre (Taylor-Brown et al.,, 2019). O atentado balistico no anu-branco
condisse com a classificagdo gravissima de lesdo corporal (Tremori et al., 2018), e ainda
foi possivel visualizar zona equimotica (Fig.1B) apos se rebater a pele. Esta injuria foi a
quinta causa de atendimento de animais silvestres em um zooldgico no Brasil (Biondo
et al.,2019), mesmo sob proibigdo de caca pela legislacdo nacional.

O trafico de aves silvestres ¢ um potencial agravo a saude, integridade fisica e
diminui¢do da biodiversidade (Souza; Vilela, 2013). Papagaios-verdadeiros oriundos do
trafico no Brasil possuiram em sua maioria 66,7% de condi¢cdes corporeas
desfavoraveis, semelhante aos nossos achados, além de degeneracdo e necrose hepatica
por dieta baseada apenas em grdos, ingestdo de corpos estranhos por fome,
ectoparasitoses e endoparasitoses intensas (Siqueira et al., 2016). Nesta investigacdo os
papagaios do género Amazona spp. totalizaram quatro casos de traumas mecanicos,
sendo um por contusdo, um por lacera¢do, um perfuro-contundente e um especial do
tipo asfixia, causada pela incorreta administracdo de alimento que resultou em morte

por edema traqueal e pulmonar.
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Em relagdo a aves silvestres domesticadas quando atacadas por outros animais
de companhia como caes e gatos, suas lesdes extensamente lacerativas e até de avulsao
total de membro, foram consideradas mais graves que as punctdria e corto-contusa
citadas na literatura (Tremori et al., 2018). A perfuracdo de englivio em nossa
investigagdo ocorreu em um A. aestiva vitima de manejo incorreto. E um agravo pouco
relacionada aos impactos antropicos, estando ainda contida de forma geral nos traumas
aos tecidos moles, correspondendo a 7,94% de 63 casos (Castro et al., 2013). O
atentado contra a arara-vermelha, vitima de decapitagdo, ¢ um tipo de lesdo gravissima e
que evidencia extrema violéncia e maus-tratos. Os maus-tratos perfizeram apenas oito
casos em animais silvestres recebidos por um zoolégico no Brasil (Biondo et al., 2019).
As circunstancias e avalicao dessa lesao corporal ¢ fundamental para promover um
comparativo com a medicina forense humana (Tremori et al, 2018) e subsidiar

posteriores condutas penais.

3.5 Conclusao

Conclui-se que as lesdes traumadticas encontradas neste levantamento
retrospectivo de cinco anos corresponderam majoritariamente aos tipos contusa e
lacerativa, de grau grave segundo Codigo Penal para lesdes corporais do Brasil. Foram
predominantes aves de vida livre com condi¢do corporea boa sob forte influéncia
antropica negativa, encaminhadas a necropsia ainda com relativa preservacdo da
carcaga. LesOes do tipo leve foram na maioria dos casos reflexo de falta de cuidados e
manejo com as aves.

Adicionalmente, as lesdes traumaticas intencionais ou dolosas classificadas
como gravissimas nessa investigagdo dentro dos contextos do comércio ilegal ou da
domesticacdo imprudente sdo subsidios importantissimos a medicina veterinaria legal

uma vez que pouco sao discutidas diante do bem-estar animal e das providéncias penais.
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Figura 1 — Imagens fotograficas das lesdes traumaticas causadas ou influenciadas pela acao
antropica em aves silvestres de vida livre no Nordeste do Brasil entre 2013-2017. A) Ardea
alba apresentando extensa area de queimadura elétrica em pescogo e musculatura coxal com
“gelatinizagcdo” muscular e gordurosa (Detalhe). B) Guira guira com perfuracao balistica no
musculo peitoral esquerdo (seta) apresentando apds rebatida pele areas de sufusdes e
queimadura balistica (Detalhe). C) Columbiina tapalcoti com laceragdo cervical ventral
extensa e perfuracdes profundas por mordedura. D) Rupornis magnirostris com fratura total
em ter¢o médio do imero por colisdo.
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Figura 2. — Imagens fotograficas das lesOes traumaticas causadas ou influenciadas pela agao
antropica em aves silvestres oriundas do trafico ilegal no Nordeste do Brasil entre 2013-2017. A)
Amazona aestiva com contusdo em area occiptal. B) A. aestiva com laceragdo e necrose de
extremidade de asa. C) Amazona amazonica com necrose na regido epigastrica. D) A. aestiva
apresentando em toda extensao traqueal presenga de alimento compativel com floco de milho em
meio a secre¢ao serosa abundante.
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Figura 3. — Imagens fotograficas das lesdes traumaticas causadas ou influenciadas pela ag¢ao
antropica em aves silvestres domesticadas no Nordeste do Brasil entre 2013-2017. A)
Amazona aestiva com extensa area de necrose muscular em musculatura peitoral em meio a
sufusdes e equimoses. B) Ara chloropterus apresentando amputagdo de cabeca com extensa
hemorragia na regido condilar e de atlas com isquemia cutanea adjacente. C) A. aestiva com
perfuracdo extensa do engluvio em meio ao extravasamento de alimento. D) Eupsittula
cactorum com avulsdo total da asa esquerda e bordos necroticos e isquémicos.
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CONCLUSAO GERAL

Dentre a variedade de problemas na saude das aves silvestres que podem ser
influenciadas pela acdo do homem, obtivemos como exemplos nesta investigacdo
retrospectiva a ficheiros do Laboratério no Nordeste do Brasil, em um periodo de cinco
anos, a grave parasitose causada por Ascaridia hermaphrodita, cursando em migragao
erratica para o figado de papagio-verdadeiro, sendo acentuada pelo comércio ilegal de
animais; Seis casos de Infec¢cdes Fungicas Invasivas (IFIs) causadas ou acentuadas pelo
impacto humano ou interferéncia do meio urbano, dentre elas o tabagismo passivo, dieta
baseada em leite, superpopulacdo de aves e trauma eléticro com instalagdes urbanas,
identificadas a etiologia de Aspergillus spp. e Zygomyces através de
imunohistoquimica; E por fim, traumas fisicos ou mecanicos de graus leve a
gravissimos segundo Codigo Penal 129 para lesdes corporais, também com uma série de
exemplos da interferéncia humana sobre essas aves silvestres, como caga, comércio
ilegal, manejo incorreto e até retaliacdo.

Estes resultados fornecem subidios aos medicos veterinarios e profissionas que
estabelecem a saude dessas aves, entretanto como pudemos listar aqui as tantas causas
de adoecimento desses animais, mais investigagdoes sdo necessarias para periodicamente

suprirmos as lacunas cientificas existentes.
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