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Artyku³ przegl¹dowy Review

The young pigeon disease syndrome (YPDS) is
a multifactorial disease in which the pigeon circovirus
(PiCV) plays an important role in inducing immuno-
suppression in infected birds. Some authors also
describe the disease as �young pigeon sickness�. The
YPDS occurs in young birds, usually after weaning at
the age of 7-15 weeks, and is characterized by clinical
signs such as anorexia, depression, the crop filled with
clear yellow liquid, vomiting, diarrhoea, polyuria, and
ruffled feathers. Generally, 20% of young pigeons
are affected, and the mortality rate is about 20%. The
clinical picture is strongly influenced by the health
status of the flock, i.e., secondary viral infections, as
well as bacterial and parasitic diseases. Concurrent
infections with Escherichia coli are often diagnosed (19).

Pigeon Circovirus
The pigeon circovirus was identified first in the

United States in 1993 (36), but a retrospective study
showed the presence of similar infections between
1986 and 1993 in the United States, Canada and
Australia (37). The virus was subsequently reported
in Ireland (23), England (11), Germany (24) and
Belgium in 1997 (6). The first clinical cases of PiCV
infection in Poland were observed in the late 1990s

(27). Wieliczko et al. (35), using PCR, confirmed the
presence of the PiCV DNA in 72.2% of tissues of
carrier pigeons and in 44.7% of city pigeons from
Wroclaw.

Currently, PiCV infection has become cosmopolitan
and affects mainly young pigeons (1, 3, 6, 11, 22-26,
28, 29, 36, 37). Most young pigeons are subclinically
infected, which is easily explained by the practice of
the pigeon sport, which promotes the spread of the
virus. Studies have shown the presence of viral DNA
in many adult pigeons, especially in the respiratory
organs, spleen, kidneys and liver (7, 8).

The PiCV is small (15 to 20 nm in diameter) and has
a non-enveloped icosahedral structure. The genome of
this virus consists of a single-stranded circular DNA
molecule of about 2000 bases, which is unique among
viruses that infect animals (30).

Circoviruses possess an ambisense genome organi-
zation encoding two major proteins: the replication-
-associated protein from the virus sense strand (open
reading frame (ORF-1)) and the capsid protein (ORF-2)
from the complementary sense strand (12, 15, 17, 30,
33). Genome analysis of 11 PiCV from ornamental and
meat pigeons of different geographical origins (USA,
Europe, China and Australia) and a PiCV from an
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Australian turtle with feather malformations (18)
showed a similar organization of genomes, ranging in
size from 2032 to 2040 nucleotides. The comparison
of nucleotide sequences showed an identity ranging
from 85.1 to 97.8% (32). Circoviruses because of their
small size are highly dependent on cellular enzymes
for replication. During the phase of cellular mitosis,
viral DNA enters the interior of the nucleus, where
it replicates, particularly in tissues with rapid cell
division, such as lymphoid tissues and the epithelium of
intestinal crypts. The viruses replicate by the rolling
circle mechanism (33).

Circoviruses are particularly resistant and stable. The
extensively studied porcine circovirus exhibits resi-
stance to chloroform and acid solutions of pH 3, and
remains stable at 56 and 70°C for 15 minutes (2).
Significant reductions in viral titer are obtained in the
presence of potassium monopersulfate, disinfectants
based on quaternary ammonium associated with one
or three aldehydes, sodium hypochlorite and sodium
hydroxide (16).

Pathology
Macroscopic examination of affected young pigeons

generally shows atrophy of the bursa of Fabricius (BF)
and the thymus (1, 6, 15).

Histopathological examination reveals lesions of
acute necrotizing bursitis, characterized by the infil-
tration of heterophils into the lumen of the follicles
and the medulla. Many cells of lymphoid follicles con-
tain large aggregates of basophilic intracytoplasmic
inclusions of up to 15 microns in diameter. These
inclusion bodies are rarely seen in the spleen, in the
thymus, and in the gut- and bronchial-associated
lymphoid tissues. Lymphoid depletion and numerous
cysts may also be observed in the BF.

Electron microscopy examination of inclusion bodies
shows the presence of non-enveloped icosahedral
viral particles of 15 to 19 nm in size, arranged in para-
crystallin arrays.

The PiCV, like other avian circoviruses, appears to
be associated with immune disorders, and this hypo-
thesis is supported by clinical and histological data (13,
20, 25, 29, 30, 36, 37). In young pigeons infected
with the PiCV, vaccination against paramyxovirus is
often unsuccessful (37). To ensure effective protection
against the avian paramyxovirus type 1, it is some-
times necessary in primo-vaccination to inject pigeons
twice at an interval of 3 to 4 weeks.

The virus is transmitted horizontally and vertically.
Significant numbers of these viruses are found in drop-
pings, and the transmission occurs through ingestion
or inhalation of dust contaminated with virulent feces
(10, 36). Studies show that most young pigeons are
infected horizontally in the loft in the post-weaning
period (8).

The PiCV DNA was detected in the organs of
embryos and forty-four fertilized eggs from three

different lofts; circoviral DNA was detected in 11.4%
of embryos (7). Moreover, the presence of viral DNA
in large quantities (up to 1 × 107 genome copies per
ejaculate) has been demonstrated in the semen of
pigeons. Vertical transmission of the virus is not ne-
gligible and should be taken into consideration (8, 9).

A method for quantification of viral DNA by poly-
merase chain reaction quantitative, carried out in
pigeons with or no symptoms YPDS showed signifi-
cantly greater amounts of genome copies in certain
tissues such as liver and bursa and serum sick pigeon
that infected birds which do not show symptoms (9).

The role and pathogenicity of the PiCV remain to
be clarified because an experimental infection of young
pigeons with the PiCV failed to reproduce the YPDS
(21). Stressors such as overcrowding, poor conditions
of transport to the site of release, difficult weather
conditions during the return flights during the com-
petition, and secondary infections seem to favor the
onset of this multifactorial disease.

Diagnosis
Like all other tests, PiCV multiplication in cell cul-

tures and the inoculation of embryonated eggs are
unsuccessful. The presence of the PiCV is therefore
usually established by detecting viral DNA by poly-
merase chain reaction (PCR). The diagnosis of the
YPDS requires three conditions to be met. First, the
observation of symptoms and gross lesions compatible
with this disease should be underpinned by the demon-
stration of histological lesions and characteristic
intranuclear and/or intracytoplasmic viral inclusions,
mainly in the bursa. Second, the presence of viral
particles with the characteristic morphology of the
circovirus, observed by electron microscopy, can be
confirmed histological observations. Finally, the pre-
sence of large amounts of viral DNA, estimated by the
quantitative PCR technique, completes the third part
of this diagnosis. During autopsy, the bursa and thymus
should be examined with particular care. For instance,
84 and 41% of 32 bursa samples examined were
found positive by PCR and histology, respectively (31).
Recently, an ELISA method using part of the capsid
protein produced in Escherichia coli to estimate the
antibody titer has been described (4).

Treatment and vaccination
There is no specific treatment or vaccine against

PiCV infection. When cases of the young pigeon disease
are found, secondary infections, as well as bacterial
and parasitic diseases, are diagnosed and treated.

Prevention depends on controlling the factors that
favor the onset of the disease in young pigeons infec-
ted with the PiCV. Hygiene and sanitary conditions
are very important and should be subject to regular
monitoring. Since stress seems to play a substantial
role, it is important to avoid disturbing the pigeons.
This is why young squabs should be weaned as late as
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possible, at the age of 24 days, and pigeons of dif-
ferent ages should be kept in separate lofts. It is also
important to avoid overcrowding the lofts. Pigeons
should be trained in the company of other pigeons from
the same loft, but not before they reach the age of 14
weeks. Later, the pigeons can be trained with all other
pigeons. The distances and rhythm of training should
be carefully considered, taking into account weather
conditions and the physiology of birds. Currently,
there is no vaccine against PiCV infection. Such a vac-
cine is likely to be developed by recombinant DNA
technology since the PiCV cannot be propagated in
cell culture, and inactivated vaccines prepared from
virulent viruses from contaminated organs do not
always meet the necessary safety requirements. The
circovirus is particularly difficult to inactivate com-
pletely, and tests to verify the absence of infectious
particles in such vaccines are not available.

In a recently published study, the effect of Colom-
bovac Paratyphus® vaccination against paratyphus du-
ring the course of infection in young pigeons naturally
infected with the pigeon circovirus was examined (5).
This vaccination against paratyphus usually has a slight
negative effect on the pigeon�s fitness. Forty 6-week-old
naturally infected pigeons were randomly assigned to
2 equal groups. Pigeons of one group were vaccinated
at 6 and 9 weeks of age, and pigeons of the other
group were kept as controls. Three weeks after the
second vaccination, pigeons were euthanatized. No
clinical signs were observed in any of the pigeons
during the experimental period. There was no statisti-
cally significant difference between vaccinated and
control pigeons in the number of PCR-positive swabs
and blood samples collected from live birds, or in
samples taken after necropsy. More of characteristic
botryoid inclusions were detected in the vaccinated
pigeons than in the unvaccinated ones, but the dif-
ference was not statistically significant.

It is important to note, however, that the number of
birds with general lesions (bursitis, necrosis and calci-
fication) of the bursa was significantly greater in the
unvaccinated group. The vaccination with Colombo-
vac Paratyphus® had no effect on the course of circo-
virus infection, and no symptoms of the disease were
noted during the experiment. Instead, a beneficial
effect of vaccination was emphasized (5).

Conclusions
Despite the published epidemiological and molecular

data, many questions remain. While pigeon circovirus
infections have already been observed for several years,
it is still unclear what factors lead to the emergence of
the YPDS. What factors promote frequent outbreaks
of the YPDS in some lofts while other lofts remain
relatively unaffected by the disease? What is the exact
pathogenicity of the PiCV? Will a future vaccine against
PiCV infection be able to prevent symptoms of the
disease? Further studies are needed to provide answers

to these questions. All data collected will enable a better
management of infection and associated symptoms.
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