da Silva et al.; Avian mycobacteriosis in a naturally infected captive nocturnal curassow (Nothocrax urumutum) 157
Braz J Vet Pathol, 2022, 15(3), 157 — 161

DOI: 10.24070/bjvp.1983-0246.v15i3p157-161

Case Report

Avian mycobacteriosis in a naturally infected captive
nocturnal curassow (Nothocrax urumutum)

Laice Alves da Silva!, Thaynara Parente de Carvalho!, Ayisa Rodrigues Oliveira',
Daniel Oliveira dos Santos', Clarissa Helena Santana', Lauro Leite Soares Neto?,
Fernanda Mara Aragao Macedo Pereira’, Ana Beatriz Portes Gongalves!',
Vitoria Gavido Carvalho Correia?, Renato Lima Santos'*

"Escola de Veterinaria, Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil.
2 Parque Zoologico Municipal de Bauru. Rodovia Com. Jodo Barros, km 232 s/n - Vargem Limpa, Bauru - SP, 17049-900, Brazil.

*Corresponding author: E-mail: rsantos@vet.ufmg.br

Submitted June, 27" 2022, Accepted July, 15" 2022

Abstract

A senile female nocturnal curassow (Nothocrax urumutum) kept under human care was found dead. Grossly, the lungs
were congested and had a nodule with 2.0 cm in diameter adhered to the left lung. Histologically, there were multifocal to
coalescent areas of necrosis characterized by deposition of amorphous and eosinophilic material with large amount of cellular
debris, surrounded by numerous epithelioid macrophages, multinucleated Langhans giant cells, occasional lymphocytes and
plasma cells. Ziehl-Neelsen stained sections demonstrated myriad of intralesional alcohol-acid resistant bacilli (BAAR).
DNA extracted from lung samples were evaluated by nested polymerase chain reaction resulting in mycobacterial DNA
identification. This is the first reported case of mycobacteriosis in a nocturnal curassow.
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Introduction

Avian mycobacteriosis or avian tuberculosis is
an important disease affecting domestic and wild birds
worldwide. Several species of Mycobacterium spp. cause
the disecase in birds, especially Mycobacterium avium,
M. intracellulare, and M. genavense, which belong to the
M. avium complex (MAC) (26). Disecase caused by M.
tuberculosis and M. bovis has also been reported, although
these organisms are uncommon causes of infections in birds
(19, 23).

The etiological agent of avian mycobacteriosis is
an aerobic, nonspore-forming, and nonmotile rod shaped
bacterium, which is weakly Gram-positive and intensely
stained by acid fast method (Ziehl-Neelsen) due to high
levels of mycolic acids in the cell wall, which contributes
to make the genus more tolerant to antimicrobials and
resistant to host defenses (16). MAC includes ubiquitous
environmental saprophytes usually found in surface water,

soils rich in organic matter or heavily contaminated with
animal feces (26). MAC can occasionally be isolated from
human patients so they are also considered opportunistic
pathogens, infecting particularly immunosuppressed
patients (4, 30). Contaminated water is considered as the
primary source of infection for humans (29).

The avian orders that appear to be most susceptible
to MAC in zoological collections are Anseriformes,
Gruiformes, and Galliformes (11, 26). However, according
to Tell et al. (26) the reason for these differences may reflect
the prevalence or overrepresentation of these birds in zoo
collections rather than actual susceptibility.

Cracidae is a family within the order Galliformes
whose Brazilian species have four distinct biotypes:
chachalaca, guan, piping-guan, and curassow; which
are classified in six genera: Aburria, Crax, Nothocrax,
Ortalis, Pauxi, and Penelope. Cracidae is the family of
birds with the highest number of endangered species, with
approximately half of guans and curassows considered
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vulnerable or threatened with extinction (21, 24). The only
species representative of the genus Nothocrax is Nothocrax
urumutum, a non-migratory and poorly studied bird that
inhabits the Amazon Forest, including territories of Brazil,
Colombia, Ecuador, Peru, Venezuela, and Bolivia. It has
a current trend for decrease in its population, due to its
susceptibility to hunting, resulting in an estimated decline
of 25% over three generations (3, 25).

Several bacterial diseases can affect wild
Galliformes, such as chlamydophylosis (9), avian
tuberculosis (18), streptococcosis (20), and infectious
coryza (1), especially when they are kept in captivity
sharing premises with domestic avian species. Knowledge
about the health profile of these birds raised under human
care is very important to establish prophylactic measures,
effective treatments, as well as for the development of
sanitary protocols for reintroduction of birds (24).

In this report we describe a case of avian
mycobacteriosis associated with a necrotizing and
granulomatous mycobacterial pneumonia in a nocturnal
curassow (N. urumutum) kept under human care. Despite
Mycobacterium spp. being an important pathogen for
various species of wild birds, including Ardeids and
Threskiornithids (8), Phoenicopterids (12), Phasianids
(2,10,13), and Psittacids (28), to the best of our
knowledge this is the first report of avian tuberculosis in
a N. urumutum.

Case description

A senile female nocturnal curassow (N. urumutum)
kept under human care at the Bauru Zoological Garden
was found dead, and immediately submitted to necropsy.

The bird was in good body condition. Lungs were
congested and with a white-yellowish firm and gritty
nodule with 2.0 cm in diameter in the left lung (Fig. 1).
Tibiotarsal-tarsometatarsal and interphalangeal joints on
plantar surface were swollen and the synovial fluid was
thick and chalky white. No gross changes were observed

Figure 1. Pulmonary mycobacteriosis in a nocturnal curassow
(Nothocrax urumutum). White-yellowish, firm nodular lesion in
the left lung with 2.0 cm in diameter.

in other organs. Samples of the lung, heart, liver, spleen,
kidney, brain, and intestines were fixed in 10% buffered
formalin submitted for routine histological processing,
stained with hematoxylin and eosin (HE), and evaluated
under light microscopy. Sections of the lung were also
stained with Ziehl-Neelsen and Schiff’s Periodic Acid
(PAS), and sections of the liver were stained with Masson’s
trichrome and Perl’s Prussian Blue.

Microscopically, the lung had multifocal to
coalescent areas of necrosis characterized by deposition of
amorphous and eosinophilic material with large amounts
of cellular debris, surrounded by numerous epithelioid
macrophages, multinucleated Langhans giant cells, and
fewer lymphocytes and plasma cells (Fig. 2). There was
also intense multifocal deposition of gray pigment in
alveoli (interpreted as anthracosis). Many acid-alcohol-
resistant bacilli (BAAR) were observed in the cytoplasm
of macrophages, giant cells and scattered in the interstitium
of Ziehl-Neelsen stained sections (Fig. 2). No other
intralesional microorganisms were evidenced in PAS-stained
sections. In the liver, there was moderate accumulation of
granular golden-brown cytoplasmic pigment in hepatocytes
and macrophages, which was confirmed to be hemosiderin
as evidenced by Perl’s Prussian blue staining (Fig. 3). There
was also a focal area of hepatocyte loss and replacement by
fibrous connective tissue in subcapsular region, moderate
bile duct hyperplasia, and moderate multifocal portal
fibrosis, with accumulation of large amounts of collagen
fibers as evidenced by Masson’s trichrome (Fig. 4).
Samples of the articular (gout) lesions were not sampled for
histopathology.

Figure 2. Pulmonary mycobacteriosis in a nocturnal curassow
(Nothocrax urumutum). Areas of multifocal to coalescent necrosis
characterized by deposition of amorphous and eosinophilic
material with large amount of cellular debris, surrounded by
inflammatory cells and fibrous connective tissue. Hematoxylin
and eosin (HE). Inset: Myriad of alcohol-acid resistant bacilli
(BAAR) in the cytoplasm of macrophages, giant cells and
scattered in the interstitial space. Ziehl Neelsen.
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DNA was extracted from the lung lesion for
performing a nested polymerase chain reaction to
amplify Mycobacterium spp. 16S ribosomal RNA gene
as previously described (27). Ten-um-thick sections
were obtained from formalin-fixed, paraffin-embedded
lung samples and placed into 1.5-mL sterile microtubes.
DNA was extracted from samples using a DNA tissue
extraction kit (ReliaPrep™ FFPE gDNA Miniprep
System, Promega, Madison, USA) following the
manufacturer’s instructions. Nested PCR amplification
was performed using primers targeting Mycobacterium
spp. 16S ribosomal RNA gene region: forward 246
(5-AGAGTTTGATCCTGGCTCAG-3") and reverse 247
(5'-TTTCACGAACAAGCCCAGAA-3"). The first step
was performed in duplicate in a total volume of 25 pL each,
containing 1 pL of each primer (25 pM), 2 pL of DNA,
21 pL of PCR supermix (Invitrogen). A control reaction
without template DNA was used to demonstrate the absence
of contamination. Cycling conditions were: a denaturation
step at 95°C for 2 min; 30 cycles with denaturation (95°C,
30 sec), annealing (60°C, 60 sec), and extension (72°C,
60 sec); and a final extension step at 72°C for 7 min.
Subsequently, the following primers were used: forward
M1  (5-AGTGGCGAACGGGTGAGTAAC-3") and
reverse R7 (5-TTACGCCCAGTAATTCCGGACAA-3").
Ten pL from the first PCR reaction was added to 35.2
pL of PCR supermix and 1.2 pL of each forward M1 and
reverse R7 primers (25 uM). Cycling parameters were the
same as in the first reaction. PCR products were analyzed
by electrophoresis, resulting in amplification of a genus-
specific 450 bp product. Amplicon was purified using
QIAEXII kit (Quiagen®), according to manufactures
instructions, and them subjected to capillary sequencing,
which yielded data that was insufficient to identify the
organism at the species level.

Figure 3. Hepatic hemosiderosis in a nocturnal curassow
(Nothocrax urumutum). Multifocal deposits of moderate
amount of granular pigment in the cytoplasm of hepatocytes and
macrophages (interpreted as hemosiderin). Perl’s Prussian blue.

Discussion

This is the first reported case of mycobacteriosis in a
nocturnal curassow (N. wurumutum). Mycobacterium spp. are
important pathogens for wild and captive species. Infected birds
shed Mycobacterium spp. through feces, hence contaminating
the environment and being the most important source of infection
for wild or domestic birds. Mycobacterium spp. may also infect
several mammalian species including pigs, cattle, deer, sheep,
goat, horses, cats, dogs, and exotic species as well as causing
opportunistic infections in immunocompromised humans (6).

Necropsy in this case revealed a nodular lesion in
the left lung, which was microscopically characterized by a
necrotizing and granulomatous pneumonia with intralesional
acid-alcohol-resistant  bacilli. Importantly, morphologic
diagnosis was followed by amplification of mycobacterial
genomic DNA from the lesion. Unlike tuberculosis in
ruminants and man, lesions in lungs are uncommon in avian
species. Gross lesions usually include enlargement of organs
and pale-yellow nodules in liver, spleen, intestine, and bone
marrow. Pulmonary avian mycobacteriosis was an unexpected
finding and suggested an airborne source of infection, in dust
or as aerosols, which possibly occurred in this case (6, 8).

A previous study in Psittacines (15) indicated that
there are three patterns of histological lesions, irrespective
of affected organ, age, or species of bird. The most frequent
pattern was an infiltration of large number of epithelioid
macrophages, with occasional multinucleated giant cells,
but lacking tissue necrosis. The second pattern was similar
except for the infiltration of lymphocytes, plasma cells and
heterophils. The third pattern, which was seen in few cases,
was characterized by heterophilic granulomas with a central
area of necrosis surrounded by multinucleated giant cells,
macrophages, lymphocytes and fibrosis, which is similar to
the case described in this report.

Figure 4. Subcapsular fibrosis in a nocturnal curassow
(Nothocrax urumutum). Focal area of loss and replacement of
hepatocytes by fibrous connective tissue in subcapsular region.
Masson’s trichrome.
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Predisposing factors to mycobacterial infection
include stress, advanced age, overcrowded environments,
unhygienic conditions, malnutrition, and concurrent diseases
(22). The curassow in this case was an old bird and had others
lesions possibly associated with aging, such as the areas
of hepatic fibrosis. Age is considered a predisposing factor
for avian tuberculosis since the disease is more frequently
observed in adult or senile birds. However, this may be just
a consequence of the chronic nature of the infection; thereby
mycobacteriosis must also be considered as a differential
diagnosis in juvenile birds (6, 26). The bird in this report
had marked hepatic hemosiderosis, a process characterized
by intracellular accumulation of iron without other evident
lesions. Diet is usually associated with iron overload in birds
and hepatic iron storage is commonly described in birds under
human care due to their unnatural diets. This may occur due
to excessive iron intake or high levels of ascorbic acid which
increases intestinal iron absorption. Low levels of tannin, an
iron chelator, has also been implicated in the etiology (5,7).
However, a recent study demonstrated that iron accumulation is
also commonly observed in several free-ranging avian species
similarly to what is diagnosed in birds under human care (14).

Zoo animals are artificially managed in limited
spaces. Thus, they are subjected to high animal density, which
may favor exposure to high concentrations of infectious
agents. In the case of MAC, the ability of the microorganisms
to persist in the environment for many years, especially in
soil contributes to the disease transmission. However, the
prevalence of avian mycobacteriosis in zoo collections is
usually low, but each individual case may have devastating
consequences for sanitary status of the population so
quarantine and surveillance for other infected birds are
usually considered good practices in these cases (17, 24).
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