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INTRODUCTION

Despite our jet-setting life-styles and transport of pets and pathogens from continent to continent,
some diseases have yet to establish themselves in all locations. This review is meant to highlight
some uncommon to unknown avian diseases in Australian birds. Itis just a matter of time and having
the appropriate hosts and vectors before these migrate from the Americas.

ADENOVIRUS

Members of the family Adenoviridae are non-enveloped double-stranded DNA viruses with a
medium-sized genome of 26 to 45 kbp. Adenoviruses are classified into four genera: Mastadenovirus,
Aviadenovirus (previously classified as group | avian adenovirus), and the two recently accepted
genera Atadenovirus and Siadenovirus (Benko et al., 2005). A fifth genus is proposed for fish
adenoviruses (Benko etal., 2005). Group Il turkey adenovirus type 3, also named turkey hemorrhagic
enteritis virus, is related to members of Siadenovirus with frog adenovirus. In addition, group Ill egg
drop syndrome virus (EDSV) has been moved to the new genera Atadenovirus.

Historically, adenovirus infections in psittacine birds have been identified based on microscopic
studies. Infections with adenovirus or adenovirus-like particles have been described in a variety of
psittacine birds including budgerigars (Melopsittacus undulatus), macaws (Ara spp.), Amazon parrots
(Amazona spp.), cockatoos (Cacatua spp.), cockatiels (Nymphicus hollandicus) lovebirds (Agapornis
spp.), parakeets (Psittacula krameri), eclectus parrots (Eclectus roratus), African grey parrots
(Psittacus erithacus), Poicephalus spp, and lorikeets (Trichoglossus spp.) Schmidt et al., 2003; Katoh
et al., 2009; Wellehan et al., 2009).

The lesions have ranged from hepatitis, conjunctivitis, interstitial pneumonia, enteritis, and splenic
lymphoid depletion. The intranuclear inclusions can be seen in the liver, spleen, pancreas, kidney,
brain, and/or intestines. In psittacine birds, there is a variable species susceptibility to adenovirus
infection. The infection is infrequently recognized as sporadic outbreaks in small psittacine birds
(cockatiels, lovebirds) and African species (African greys, Senegals).

In some birds, particularly budgerigars and cockatiels, the only lesion may be large intranuclear
inclusion bodies in tubular epithelial cells (Schmidt et al., 2003; Katoh et al., 2009). In the author’s
experience, these have generally been immature birds, exposed to recent stressors (transportation,
diet change) and have died with few other lesions or clinical signs. Adenovirus infections in lovebirds
are often found as an incidental finding at necropsy. Most of these birds have only a few widely
scattered inclusions (Schmidt et al., 2003).

2011 Proceedings 193



The transmission is horizontal (bird to bird); however, the incubation period is unknown. Diagnosis
in the living bird is difficult and generally requires electron microscopy to demonstrate the virus in
faeces or pharyngeal secretions. Further work using PCR techniques will be necessary to fully
characterize the complexrelationships between adenovirus, the species of psittacine bird, and clinical
disease.

PACHECO’S DISEASE

Pacheco’s disease (PD) was first recognized in 1929 by Brazilian veterinarian Pacheco (Pacheco and
Bier, 1930) as the cause of an acute fatal outbreak characterized by a hepatitis with intranuclear
inclusion bodies in psittacine birds in Brazil. The herpesvirusis classified as psittacid herpesvirus type
1 (PsHV-1), from the subfamily avian Alphaherpesviridae (Thureen and Keeler, Jr., 2006). PsHV-1 is
closely related to infectious laryngotracheitis virus but distinct from Marek’s disease virus and
herpesvirus of turkey. Based on UL16 gene sequence it has been classified into four genotypes.
Amazon parrots are those most commonly diagnosed with PD and have been identified with all four
PsHV-1 genotypes. The four PsHV-1 genotypes were also found among birds from the Pacific region
such as cockatiels and cockatoos; however these species are somewhat more refractory to the
disease. PsHV-1 genotypes found in African grey parrots include genotypes 2, 3, and 4, but not
genotype 1. Genotype 4 is most commonly associated with Pacheco’s disease in macaws and conures
while genotype 3 is rarely found and genotype 1 has not been found (Tomaszewski et al., 2003,
Tomaszewski et al., 2006).

Pacheco’s disease is a peracute to acute fatal disease of psittacines with rare descriptions in passerine
birds. It may occur in an individual bird or as an explosive outbreak among a collection. The signs of
disease are often minimal to absence prior to death. If noted they include; depression, anorexia,
diarrhoea, tremors, and weakness. Due to the short duration of illness, necropsy specimens are
typically well muscled and have adequate body fat. If there are gross lesions, the liver is most
frequently noted. The liver may be enlarged and friable with variable yellow-grey mottling and with
or without haemorrhage Histologically, acute multifocal to submassive hepatic necrosis is a nearly
consistent finding. The amount of inflammation present is generally minimal. Syncytial cell formation
may occur but is uncommon. Intranuclear inclusion bodies (INIB) in heptatocytes and biliary
epithelium are typically abundant but may be rare or absent entirely. Inclusion bodies (Cowdry type
A) are typically deeply eosinophilic, but may be lightly basophilic (Schmidt et al., 2003).

Extra-hepatic lesions may be identified in the spleen and pancreas with associated necrosis and INIB.

The crop is another commonly affected organ. The crop epithelium may have multifocal ballooning
degeneration of the basal cell layer causing erosions, ulcers, and rarely vesicles possibly with
inclusions. Intestinal lesions are relatively uncommon and are generally mild, often being confined
to the presence of inclusion bodies in the nuclei of crypt epithelial cells. Rarely, a severe necrotizing
tracheitis will also be observed (Schmidt et al., 2003).

The differential diagnosis based on the gross lesions and clinical signs include bacterial hepatitis, lead
poisoning, avian polyomavirus, psittacine adenovirus infection, and reoviruses (Katoh et al., 2010).

Notall PsHV-1infections cause disease and some parrots are asymptomatic. Latently infected parrots
(generally Amazon parrots and certain species of conures and macaws) are potential sources for virus
dissemination and PsHV-1 has been identified in the oral and cloacal mucosa at a prevalence of 92%
from these birds (Tomaszewski et al., 2006). Ingestion, inhalation, and conjunctival exposure have
experimentally been shown to result in infection and disease.
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PsHV-1 has also been detected mucosal papillomas (papillomatosis) from new world parrots (Styles
etal., 2004) and recently, another psittacid herpesvirus, PsHV-2, has been identified in three African
grey parrots with cutaneous papillomas (Styles et al., 2005). PsHV-1 genotypes 1, 2, and 3, but not
4 have been found in mucosal papillomas (Styles et al., 2004).

The most common neoplasm of the oral cavity and cloaca is mucosal papillomatosis. This disease is
most common in the in New World psittacine birds; Macaws, conures, Amazon parrots, and hawk-
headed parrots are most susceptible to this disease. Oral lesions are particularly commonin the larger
macaws, but are relatively rare in Amazon parrots. Papillomas are most commonly located along the
margins of the choanal fissure, at the base of the tongue, and on the glottis or in the cloaca, near the
junction with the skin. Rarely the oral papillomas may become large enough to cause obstruction of
the airways and cloacal papillomas frequently prolapse and ulcerate. The papillomatous lesions are
white to pink, raised, and focal to locally extensive. Most have the typical cauliflower-like
appearance. However, these lesions wax and wane and smaller slightly raised discolored lesions that
also represent this disease may be overlooked (Schmidt et al., 2003).

In some birds there is an apparent correlation between the occurrence of cloacal papillomas and
proliferative biliary, pancreatic or upper intestinal lesions and these changes should be ruled out in
affected birds (Schmidt et al., 2003).

PARAMYXOVIRUS

Viruses from the large and diverse Paramyxoviridae family have been isolated from mammalian and
avian species for centuries. Viruses belonging to this family are pleomorphic, enveloped, single-
stranded, nonsegmented, negative-sense RNA viruses of 13-19kb. The family Paramyxoviridae is
divided in to two subfamilies: Paramyxovirinae and Pneumovirinae. The subfamily Paramyxovirinae
is divided into five genera: Respirovirus (including Sendai virus and human parainfluenza virus types
1 and 3), Rubulavirus (including simian virus type 5, mumps virus, and human parainfluenza virus
types 2 and 4), Morbillivirus (including measles and canine distemper viruses), Henipavirus
(comprising Hendra and Nipah viruses), and Avulavirus (comprising the avian paramyxoviruses
[APMVs]). The Avulavirus genus contains nine distinct avian paramyxovirus (APMV) serotypes

(Khattar et al., 2011).

APMV-1 (NDV) strains are divided into three pathotypes: highly virulent (velogenic) strains that cause
severe respiratory and neurologic diseases in chickens; moderately virulent (mesogenic) strains that
cause milder disease in chickens, and nonpathogenic (lentogenic) strains that cause inapparent
infection. This strain is monitored at US quarantine stations and in outbreaks of disease within the
poultry industry. It rarely is of concern to the pet bird owning public unless an outbreak has occurred
and steps are taken to control the outbreaks by isolation, quarantine, and ‘scorched earth’ policy
(primarily for poultry) (Hietala et al., 2004; Soberano et al., 2009). Because of this disease and the
availability to obtain free diagnostics, ranging from those poultry kept as pets to small production
flocks, most, if not all chickens are submitted to state diagnostic labs. This strain will result in
neurologic clinical signs in pet birds and a variable mortality (Erickson et al.,1977). Canaries and
mynahs show some resistance and will be asymptomatic (Erickson et al., 1977). A closely related
APMV-1 is a common cause of encephalitis in racing pigeons (Dortmans et al., 2011).

Less is known about the biological characteristics and pathogenicity of APMV-2 to -9. APMV-2 has

been associated with severe respiratory disease and drop in egg production in turkeys. APMV-6 and
-7 cause mild respiratory disease in turkeys and are associated with a drop in egg production. APMV-
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4, -8, and -9, isolated from ducks, waterfowl, and other wild birds did not produce any clinical signs
of viral infection in chickens.

APMV-3 has been associated with encephalitis and high mortality in some caged birds, respiratory
diseases in turkeys and stunted growth in young chickens (Jung et al., 2009). It is particularly
pathogenicto Neophema species resulting in neurologic clinical signs of torticollis and circling. Chronic
infection may lead to a chronic pancreatitis. Budgerigars and Forpus species seem resistant (Jung et
al., 2009). APMV-3 infections rarely cause gross lesions and histologically the disease process is
variable. Some birds have no inflammatory changes and others have perivascular cuffing by
lymphocytes and plasma cells, minimal necrosis, gliosis and endothelial hypertrophy (Schmidt et al.,
2003).

APMV-5 causes disease in budgerigars that is characterized by depression, dyspnoea, diarrhoea and
high mortality (Nerome et al., 1978). This strain has claim to the longest APMV genome and as yet,
has not been identified in the US (Samuel et al., 2010).

WEST NILE VIRUS

The author’s service has monitored West Nile virus from when it was first recognized in the USA in
1999 through case submissions across the USA and Canada. Some of the early diagnostic test material
came from raptors submitted to ZEPS, confirmed by Dr. Tracey MacNamara, Wildlife Conservation
Society at the Bronx Zoo as having lesions typical for this emerging viral infection and identified as
West Nile Virus by the U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID).

West Nile virus is a vector-borne flavivirus (RNA virus) transmitted between avian hosts by
mosquitoes. This virus, which causes systemic disease as well as central nervous system lesions, has
infected a variety of pet and wild birds. Actual disease is uncommon in psittacine birds unlike other
species (eg. corvids, raptors) based on the rare documented cases in the literature and case
submissions to the author’s service (Carboni et al., 2008; Stockman et al., 2010). The clinical signs are
neurologic with paresis, opisthotonus, and seizures. Grossly, meningeal and brain congestion and
hemorrhage can be found although in psittacines no gross lesions are more typical. Histologically
there is lymphoplasmacytic meningitis and variable encephalitis. In mild cases, lesions are more
commoninthe cerebellum and brain stem but may be generalized in the more severe disease. Cuffing
of vessels by lymphocytes and plasma cells, gliosis or glial nodule formation and neuronal necrosis
are seen (Schmidt et al., 2003; Carboni et al., 2003; Stockman et al., 2010).

West Nile virus can also cause a peripheral neuritis in some avian species that is morphologically
similar to PDD. The species of bird and the characteristics of other lesions must be evaluated in
making a distinction between the two diseases.

SARCOCYSTIS

Sarcocystis species are protozoa with an obligate two-host life cycle. At least six species of sarcocystis
infect birds. Sarcocystis falcatula appears to be the most significant in susceptible pet birds that are
inadvertent hosts. The North American opossum is the definitive host and cowbirds and grackles are
the intermediate hosts. Asexual reproduction of the protozoa occurs within the intermediate host’s
endothelium. This stage can result in serious or fatal disease in aberrant hosts. In the normal host
schizogony is followed by formation of sarcocysts in muscles. The cysts are 20-25um long and may
be macroscopically visible. They are packed with banana-shaped bradyzoites. The definitive host is
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infected when it eats the cysts within the muscle tissues. American or neotropical (Mexico, South and
Central America) psittacines are usually resistant to disease as adults, but clinical disease sometimes
occurs. Old World psittacine birds of Australia, Asia, and Africa, are highly susceptible to the disease
(Schmidt et al., 2003).

The primary gross lesion and cause of death in susceptible species is severe pulmonary congestion,
edema, or hemorrhage. Histologically the lungs will be congested with some fibrin deposition, edema,
and hemorrhage within tertiary bronchi. Lymphocytes and plasma cells accumulate around blood
vessels and bronchi. Multiple aggregates or clusters of small elliptical or crescent-shaped structures
compatible with protozoal merozoites can be seen throughout the pulmonary vessels. The clusters
formed are long and sinuous and may resemble microfilaria. The merozoites do not stain well with
Brown and Brenn, Periodic acid-Schiff (PAS), or Giemsa (Schmidt et al., 2003).

Two other forms have been recognized; muscular disease and a neurological disease. In the muscular
form, they birds initially present with severe lethargy and weakness. They will also have elevations
of muscle enzyme activities (creatine phosphokinase, aspartate aminotransferase) and beta and
gamma globulins concentrations. For those examined, the cysts can be found in the skeletal muscle
with a lymphoplasmacytic myositis (Villar et al., 2008). These birds may be positive by IFA serology
(Cray et al., 2005).

In the neurologic form, the birds present with severe ataxia and incoordinated head movements.
Schizonts are identified in the cerebellum and brainstem with a lymphoplasmacytic
meningoencephalitis (Siegal-Willott et al., 2005; Villar et al., 2008).

The drug pyrimethamine may be of benefit in some cases with early diagnosis or high suspicion.
Control of the opossum and cockroach population is important.
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