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Detection of Mycoplasma gallisepticum in Dead
Captive Psittacines in Belo Horizonte, Brazil
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ABSTRACT

Mycoplasma gallisepticum (Mg) infection of wild native Brazilian
psittacines (Psittaciformes) which died of any cause during sorting,
rehabilitation, or conservation, was investigated by PCR. Two previously
described PCR methodologies using Mg specific primers were employed
for the analyses of 140 swab samples (cloaca, trachea, or palatine cleft).
Average positive Mg detection in cloacal swabs was 51.9%, with 80.0%
(n=5) of Blue-and-yellow Macaws (Ara ararauna), 60.0% (n=3) Dusky
Parrots (Pionus fuscus), 52.5% (n=59) Amazon Parrots (Amazona
aestiva), 50.0% (n=2) Orange-winged Parrots (Amazona amazonica),
50.0% (n=2) Jandaya Parakeetsor Jandaya Conures (Aratinga jandaya),
0% (n=2) Golden Conures or Golden Parakeets (Guarouba guarouba),
and 0% (n=2) Hyacinth Macaws (Anodorhynchus hyacinthinus). Palatine
cleft swab sampling was more sensitive to detect Mg, with 85.4% (n=17)
detection rate, as compared to 67.4% (n=46) obtained with tracheal
samples, and 53.5% (n=77) with cloacal swabs. The surprisingly high
Mg incidence in psittacines kept in conservation or triage environments
is possibly due to the proximity or cohabitation with several bird species
during confinement and housing psittacines of different origins together.
The implementation of biosecurity measures and species-specific facilities
is recommended.

INTRODUCTION

Blue-and-yellow Macaws (Ara ararauna), Dusky Parrots (Pionus
fuscus), Amazon Parrots (Amazona aestiva), Orange-winged Parrots
(Amazona amazonica), Jandaya Parakeets or Jandaya Conures (Aratinga
jandaya), Golden Conures or Golden Parakeets (Guarouba guarouba)
and Hyacinth Macaws (Anodorhynchus hyacinthinus) are psittacines of
the Brazilian avian fauna (Brettas & Sigrist, 2007). Mycoplasma
gallisepticum (Mg) is one of the most important avian pathogens,
responsible for chronic respiratory disease, which may cause
conjunctivitis, tracheitis, pneumonia, air sacculitis, arthritis, infertility,
embryonic death, and death (Ley, 2003). The eradication of infections
by Mycoplasma gallisepticum, M. synoviae, and M. meleagridis is legally
mandatory in Brazil and it is also adopted by the Brazilian poultry industry
to comply with international trade requirements. Mycoplasmosis has a
huge economic impact, and biosecurity is essential for the maintenance
of mycoplasma-free flocks. Although there is extensive literature on
mycoplasmas in commercial poultry (Ley, 2003), information relative to
the Brazilian avian fauna is scarce.

The routine diagnosis of diseases of wild captive birds in our laboratory
has shown a high frequency of respiratory diseases. This study aimed
to investigating the occurrence of Mg in psittacines that died of any
cause during quarantine in the triage center CETAS (Brazilian Institute
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of Natural Environment, IBAMA, Instituto Brasileiro de
Meio Ambiente e Recursos Naturais Renováveis, Belo
Horizonte) and in captivity at the ecological park
Parque Ecológico Fazenda Vale Verde, Minas Gerais,
Brazil, using partial Mg DNA detection by PCR.

MATERIALS AND METHODS

One hundred and forty (140) biological samples of
dead psittacines, being 77 cloacal, 46 tracheal and 17
palatine cleft swabs, of 77 individuals maintained in
captivity were collected between December 2007 and
August 2008. Samples were submitted to the Avian
Diseases Laboratory, School of Veterinary Medicine,
UFMG, Brazil for diagnosis. .

The applied DNA extraction and Mg PCR protocols
were previously described (OIE, 1992), except for
proteinase K DNA purification. Standard Mg DNA
samples were obtained from a commercial lyophilized
vaccine strain MG-70 (Myco-Galli MG70, Biovet,
Brazil), reconstituted to contain 107.52 CFU/100µl, and
from an inactivated oil-emulsion R-980 vaccine (MG-
BAC, Fort Dodge, USA), and stored at -20°C. The oil-
based vaccine emulsion was broken down by freeze-
thawing. Swab samples were transferred to Eppendorf
tubes containing 500µl of PBS 160mM (pH 7,2-7,4)-
Tween 0,05% and maintained overnight at 4°C.
Microtubes containing swabs were centrifuged, the
swabs were discarded, and 1µl proteinase K (20mg/
mL) and 100µl of 10mM-Tris-EDTA-SDS (sodium
dodecyl sulfate at 2,5% in TE) were added. Tubes were
incubated for 15 min at 37 ºC with 100µl 8mM
ammonium acetate, kept for 15 min at room
temperature (25°C), and centrifuged at 14,000 x g/
5min. The supernatant was transferred to a fresh tube,
420µl isopropanol at 6ºC were added, gently mixed,
and the tubes were centrifuged. The resulting sediment
was washed with 800µl ethanol and eluted in 25µl
10mM Tris-EDTA. In each reaction tube, 100ng DNA
in 2µl autoclaved Milli-Q water were added to the 48µl
premix (10mM Tris-HCl, 50mM KCl, 1.5mM MgCl2),
containing 1µl 10mM dNTP, 1 unit (0.2µl) of Taq

polimerase (Phoneutria, Brazil) and, for the OIE protocol
(OIE, 1992), 1µl of 10 mol forward MG 1 (5'-
GAGCTAATCTGTAAAGTTGGTC-3') and 10 mol of
reverse MG 2 (5'-GCTTCCTTGCGGTTAGCAAC-3').
Products were amplified at 94ºC/5min., 35 cycles of
94ºC/1min., 55ºC/1min., 72ºC/2min., and final extension
was carried out at 72ºC for 5min. The PCR protocol,
using the forward primer MG-f 5'-GGATCCCATCTCG
ACCACGAGAAAA-3' and the reverse primer MG-r 5'-
CTTTCAATCAGTGAGTAACTGATGA-3', was
previously described (Silveira et al., 1996), and a 732bp
product was used to confirm the reactions. PCR
products were detected in 1% agarose gel
electrophoresis in TBE (1x) performed at 100v/40min,
stained with ethidium bromide (6,0ng/mL), and
visualized under UV light. The generated product sizes
were estimated according to a molecular weight
marker ladder at 1µg/µl (Invitrogen, USA).

RESULTS AND DISCUSSION

The expected 185bp product was obtained using
the OIE protocol, as described in literature (OIE, 1992),
as well as the 732bp product of the confirmatory PCR
protocol (Silveira et al., 1996). Both PCR protocols
presented similar efficiency in the detection of Mg DNA.
However, Mg DNA detection in palatine cleft swabs
was more successful, obtaining 85.4% (14/17) positive
results, as compared to 67.4% in tracheal and 53.5%
(41/77) in cloacal swabs. The sensitivity of the swab
sampling sites is presented in Table 1. The highest
sensitivity was obtained with palatine cleft swabs
(82,4%; n=17), followed by tracheal (67,4%; n=46) and
cloacal (53,5%; n=77) swabs. Mg infection is primarily
a respiratory infection, although it may commonly
develop to a systemic disease. The higher detection
rate obtained in the palatine cleft may indicate the early
infection of the upper respiratory tract, or
expectoration of tracheal mucus.

The results of the two previously described PCR
methodologies (OIE, 1992 & Silveira, 1996), each
protocol using different Mg specific primers, were

PCR* diagnosis of Mycoplasma gallisepticum infection in psittacines** in captivity from December 2007 to August 2008 in Belo
Horizonte, Minas Gerais, Brazil.

Swab Positive (%) Negative (%) Total
Cloaca 41 53,5 36 46,5 77
Trachea 31 67,4 15 32,6 46
Palatine cleft 14 82,4 3 17,6 17
Total 86 - 54 - 140

*Manual of standards for diagnostic tests and vaccines of list A and B diseases of mammals, birds, and bees. **Blue-and-yellow Macaw (Ara
ararauna), Dusky Parrot (Pionus fuscus), Jandaya Parakeet or Jandaya Conure (Aratinga jandaya), Golden Conure or Golden Parakeet (Guarouba
guarouba) and Hyacinth Macaw (Anodorhynchus hyacinthinus).
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similar. More samples (59/77) were obtained from the
Amazon Parrot, also the most abundant species in
captivity and most frequently illegally captured, which
might favor Mg transmission. Insufficient samples were
obtained for an epidemiological study with other
species, such as Blue-and-yellow Macaw (n=5), Dusky
Parrot (n=3), Orange-winged Parrot (n=2), Jandaya
Parakeet (n=2), which presented high infection rates
of80%, 60.0%, 50.0%, 50.0%, respectively. Mg was
not detected (0%) in the Golden Parakeet (n=2) and
Hyacinth Macaw (n=2). The highest detection rate in
Blue-and-yellow Macaw may be due to the fact that
this macaw species is the most successfully bred,
abundant, and frequently exchanged amongst
breeders. On the other hand, Mg was not detected in
the Golden Parakeet and Hyacinth Macaw possibly
because the low number of tested individuals and the
much less frequent exchange among breeders. Capture
and captivity conditions may play a role in the respiratory
transmission of the disease amongst birds of different
origins and health status by inhalation of infected
aerosols, and may account for the high degree of
infection in Amazona aestiva and Ara ararauna. Due
to the high detection rate of Mg in psittacines and its
importance of in birds, this pathogen may be partially
responsible for the observed mortality. The incidence
of Mg in psittacines in captivity may also be relevant
for the poultry industry and worth considering in terms
of biosecurity.

Although respiratory signs, apathy, wasting, and
anorexia may indicate Mg infection, other conditions,
such as stress and immunodepression, trauma, and
malnutrition, commonly affect captured birds.
Therefore, it was not possible to directly correlated the
observed clinical signs with Mg, despite its detection.
A low correlation between Mg infection and clinical
signs was also previously described in Melopsittacus
undulatus (Budgerigar), Amazona auropalliata (Yellow-
naped Parrot), and Carpodacus mexicanus (House
Finch) experimentally inoculated with Mg chicken
isolates (Farmer et al., 2005). Mg can be found in the
respiratory system of normal birds (Yoder, 1998), which
may be reservoirs. Fecal-oral habits may also play a
role in the transmission and dissemination of Mg (Lemos
et al., 2007), and the risk of infection can be associated
with the proximity with free-living urban or peri-urban
birds and free-range backyard birds (O'Connor et al.,
1999; Nolan et al., 2000). Conjunctivitis by Mg in
Carpodacus mexicanus in Maryland and Georgia, as
diagnosed by PCR, indicated the disseminative
potential of this pathogen (Ley et al., 1996).

Respiratory infections are frequent in psittacines in
captivity (Bozeman et al., 1984). All materials
investigated in the present study were obtained from
dead birds, and the detection of Mg suggest that it
may have been partially involved in the infection of
these birds. Other infectious agents may have been
present, including Chlamydophila psittaci and
Aspergillus spp., which were previously detected in
Amazona aestiva and other psittacines in our
laboratory (results not shown). The high occurrence of
Mg in psittacines may be a consequence of the
proximity or cohabitation with several other bird species
during confinement, including passerine species, as
previously described (Luttrell et al., 2001; Farmer et
al., 2005). Free-living pigeons are regularly seen in the
vicinity of captivity facilities, and Mg was previously
detected in Columbiformes (Bradbury, 1998) by PCR,
but not by serology (Keymer et al., 1983). The
transmission to and from a few common species of
passerines and free-range chickens in the region may
also have been possible. Considering the higher
susceptibility of psittacines to Mg as compared to
chickens (Bozeman et al., 1984), especially in co-
infections, it is essential to implement biosecurity in
captive bird environments, including separation by
species, dedicated workers, the use of protective
garments, and regular monitoring. In industrial poultry
production, broilers, turkeys or other industrial birds
are reared in bird-proof facilities, preventing the

Figure 1 - Electrophoresis of Mycoplasma gallisepticum-PCR
products revealing a 185bp amplicon (arrows) in Amazona aestiva
cloacal swabs. From left to right, Lane 1 100bp molecular weight
marker; Lane 2 Mg vaccine - positive DNA control; Lanes 3, 6 and
7 positive field samples; Lanes 4 and 5 SPF-chicken negative
control swab samples; Lane 8. negative DNA - control.
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entrance of free-living passerines and maintaining
adequate distance from other birds.

Mg may pose an important disease challenge for
the conservation and breeding of wild and captive
birds, including companion birds. It impairs
rehabilitation, it must be controlled to reduce the
mortality of embryos as well as of young and mature
birds. Mg infection also directly affects fertility and
reproduction, reducing hatchability and livability of
young birds (Ley, 2003), thereby compromising the
development of healthy breeders.
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