752

Praca oryginalna

Medycyna Wet. 2011, 67 (11)

Original paper

Prevalence of circovirus and adenovirus
in pigeons in Dubai

ALEKSANDRA LEDWON, TOM BAILEY*, DECLAN O’'DONOVAN**, SEAN MCKEOWN***,
CHRIS LLOYD****, TADEUSZ WIECKOWSKI*****, JOERG KINNE******,
CHRISTUDAS SILVANOSE*, PIOTR SZELESZCZUK, ULRICH WERNERY®******

Division of Avian Diseases, Department of Pathology and Veterinary Diagnostics, Faculty of Veterinary Medicine,
Warsaw University of Life Sciences, 159 Nowoursynowska Str., Warsaw 02-776, Poland
*Dubai Falcon Hospital, P.O. Box 23-919, Dubai, United Arab Emirates
**Wadi al Safa Wildlife Center P.O. BOX 27-875 Dubai, United Arab Emirates
***Sheikh H. E. Butti Maktoum’s Wildlife Center, Wadi Al Safa, P.O. Box 7-237, Dubai, United Arab Emirates
****Nad Al Sheba Vet Hospital, P.O. BOX 16-345, Dubai, United Arab Emirates
*****Nad Al Sheba Vet Clinic, P.O. Box 500, Dubai, United Arab Emirates
xxx*tCentral Veterinary Research Laboratory, P.O. Box 597, Dubai, United Arab Emirates

Ledwon A., Bailey T., O’'Donovan D., Mckeown S., Lloyd Ch., Wieckowski T., Kinne J., Silvanose Ch.,
Szeleszczuk P., Wernery U.

Prevalence of circovirus and adenovirus in pigeons in Dubai

Summary

The purpose of this investigation was to study the prevalence of pigeon (Columba livia) circovirus as well as
pigeon and fowl adenoviruses in domestic pigeons in Dubai and United Arab Emirates. Feather and cloacal
swab samples were obtained from 132 clinically healthy pigeons from four Dubai zoological collections and
seven clinically healthy free-living columbiformes. Feather samples were tested for pigeon circovirus with
polymerase chain reaction (PCR), and 21% were positive. Cloacal swabs tested for pigeon and fowl adenoviruses
were all negative. Eighteen feather samples and liver impression smears were obtained at post-mortem
examination from birds derived from one flock. PCR tests revealed the presence of pigeon circovirus in 72%
of liver impression smears and in 50% of feather samples. Although 44% of liver samples were positive for
PiAdV in PCR, no clinical signs of adenoviral infection were noted in the flock nor were any typical lesions
found in histopathological examinations. Fowl adenovirus was not detected by PCR.

This research is the first study of the prevalence of these viral infections of pigeons in the Arabian Penin-

sula.
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Pigeon (Columba livia) adenovirosis and circo-
virosis are often associated with high morbidity and
mortality in young pigeons (6, 7, 9, 10, 14, 16, 20,
23, 26).

Pigeon circovirus (PiCV) is a member of the genus
Circovirus in the family Circoviridae. Infection with
circovirus was first documented in Canada in 1986 (32).
Circovirosis has been reported in many European
countries, as well as in Australia and South Africa,
and probably has a worldwide distribution (5, 32).
Typically, circovirus infects young pigeons under one
year of age (27). A comprehensive study demonstrated
that PiICV plays an important role in a multifactorial
disease called young pigeon disease syndrome (YPDS),
by inducing immunosuppression in infected birds (20).

In pigeons, as in other susceptible species, circoviru-
ses have an affinity for the immune system. In parrots,
and sometimes Columbiformes, the virus may cause
feather loss and dystrophy (17, 24). Clinical signs
depend mainly on secondary bacterial, fungal, para-
sitic or viral infections. Usually, the clinical course of
circovirosis depends on secondary infections and
is often associated with a high morbidity, but a low
mortality (7, 13, 16, 23, 32).

Pigeon adenovirus (PiAdV) has been previously
described as a cause of acute death in racing pigeons
of all ages in Europe (10, 14). Two forms of adeno-
virosis have been identified in pigeons. The classical
adenovirosis occurs almost exclusively in young
pigeons. Clinical signs of this form are often compli-
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cated by E. coli infection, which causes watery diar-
rhoea, vomiting and occasionally death. Microscopi-
cally, numerous large nuclear inclusion bodies are
present in hepatocytes, but extensive hepatic necrosis
is not observed. The other form of adenovirosis is
described in pigeons of all ages and leads to sudden
death. Macroscopic hepatic lesions are very typical
with extensive hepatic necrosis (10).

The aim of the study was to investigate the preva-
lence of pigeon circovirus and pigeon and fowl ade-
novirus in captive domestic pigeons (Columba livia)
bred to feed captive falcons in Dubai.

Material and methods

Samples. Feather samples and cloacal swabs were
obtained for PCR analysis from 132 randomly selected,
clinically healthy live pigeons from four flocks located in
different sites in Dubai (tab. 1). These birds were mainly
King and Racing pigeon breeds housed in wire mesh
aviaries (12 m x 24 m X 2 m) and fed a standard seed diet.
Only racing pigeons from site A were housed in open lofts
typical of the European style of racing pigeon management.
Pigeons from site D were vaccinated once, subcutaneously
against pigeon paramyxovirus serotype 1 (PPMV-1) infec-
tion with Colombovac PMV (Fort Dodge) at 6 weeks of
age. Six samples were obtained from captured free-living,
clinically normal feral pigeons and one from a laughing dove
(Streptopelia senegalensis) caught at site E (tab. 2) and
released after feather samples and cloacal swab collection.
Samples were also obtained from 18 pigeons examined post
mortem at Dubai Falcon Hospital. Birds submitted for post-
mortem examination were either found dead or euthanized
by intravenous barbiturate injection because of poor con-
dition, and often had neurological signs typical of pigeon
paramyxovirosis. All birds examined post mortem origina-
ted from site D (tab. 3). Internal organ (liver, intestine, lungs)
samples were obtained for bacteriology.

Impression smears were prepared from eighteen liver
samples by blotting the cut surface with Whatman Filter
paper No. 1 (Whatman International Ltd, Maidstone,
England) (11).

Feather samples were also collected from these birds.
Feather and filter paper samples were dried and stored in
separate plastic bags.

Histopathology. Samples collected from 14 of the 18
dead birds were submitted for histopathology. Samples
included organs with lesions, as well as the liver, spleen
and bursa of Fabricius (if present), and brain if neuro-
logical signs were observed. Selected tissues were fixed
in 10% formalin, dehydrated through graded alcohol and
embedded in paraffin wax. Sections (3 pm) were cut and
stained with haematoxylin and eosin (HE), and with perio-
dic acid Schiff (PAS) (2).

Bacteriology. Bacteriology and mycology investigations
were conducted at Dubai Falcon Hospital (DFH) (1, 22).
Internal organ (liver, intestine, lungs) samples were cultu-
red onto blood agar and MacConkey agar. All plates were
incubated aerobically at 37°C. After 48 hours, bacteria and
fungi (yeasts and Aspergillus) were identified using Trek,
Sensititre, USA. Samples from pigeons with enteritis were
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Tab. 1. Pigeon circovirus PCR results from feather DNA
samples

Pigeons’ origin Number of PiCV
sites with GPS | Age | "o O " pCR positive Pe”(f/“)‘ag"
co-ordinates p results :
Site A y* 12 - 0
N 24°50.045’
E 55°38.243’ A** 13 - 0
Site B Y 7 1 14
N 25°10.666’
E 55°33.452’ A 6 = 0
Site C
N 25°73.477 A 17 4 23.5
E 55°17.362’
Site D Y 40 11 21.5
N 25°05.326°
E 55°16.948’ A 37 10 21.0
Free living caught
in site E
N 25°13.240° A ! 2 e
E 55°18.451°
Total 139 29 21%
Explanations: * Y < 6 months; ** A = 6 months
Tab. 2. Primers used in this study
Target Primers Product Source
PiCV- s | ggtaactgaatgcgagcccatagt
PICV 206 bp Ra“;(]g;a"’
PiCV- as | tgacggagccagaaaatgggat
F1 atcaactacgacaacgaagge
PiAdV 977 bp "a";ug‘za"'
F2 cggtagagttacggggaaatt
H3 aacgt caaccccttcaaccacc
FAdV 1319 bp HR"“" 1*'9“9"8
H4 tigee tgtggegaaaggeg ess,

also incubated anaerobically on Columbia Agar at 37°C
for 72 h.

Virology. Virus isolation to exclude any cytopathogenic
virus (eg: paramyxo-, influenza- and herpesvirus) was
performed on necropsy samples from 5 pigeons (tab. 3).
Virus isolation was conducted at Central Veterinary Re-
search Laboratory (CVRL) at Dubai on chicken embryo
fibroblasts (CEF) as described by Wernery and others (30).

Molecular analysis. DNA isolations and PCR tests were
performed at the Avian Disease Division of the Faculty of
Veterinary Medicine in Warsaw University of Life Scien-
ces (Poland). DNA from feathers and swabs was isolated
by the 5% Chelex method (31). Isolation of DNA from
impression smears was done with Sherlock AX, DNA iso-
lation kit (DNA-Gdansk, Poland). For all PCR reactions,
premixes were prepared containing 25 ul of PCR Master
Mix (Fermentas International Inc, Canada), 100 pmol of
each primer, 4 pl template DNA in a total volume of 50 pl.
The pigeon circovirus PCR test was performed according
to Raue et al. (20) whose primers sequences are presented
in Tab. 2. PCR commenced with an initial denaturation step
of 5 min at 95°C, followed by 40 cycles of 94°C for 30 sec,
60°C for 30 sec and 72°C for 30 sec. The reaction was
terminated after a final elongation step of 5 min at 72°C.
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Tab. 3. Comparison of different examination

-mortem originated from site D
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results including PCR tests for PiCV and PAdV. All pigeons examined post-

Pigeons FAV PiCV PiCV PiAV . . . - .
ID# liver liver feathers liver Bacteriology/Virology Endoparasites Clinico-pathological findings
1 Trichomonas sp. ++++; . . . .
yrrer _ . _ . - Ascaridia sp. ++++; gslsseern}::lnastiesd trichomoniasis, lung
R* Capillaria sp. +++ perg
YKZ** = = = - = = Head tremor, hepatitis, enteritis
3 _ N _ _ ZINE*** _ Hepatitis, enteritis, nephritis, air sac
YK aspergillosis
A4K - + - + =P Ascaridia sp. Liver congestion, spleen with active follicles
5 _ N _ _ NE/- Eimeria sp. ++; Skin abrasions, cervical airsac rupture,
YR Hexamita columbae ++ | nephritis, liver hemosiderosis, pneumonia
6 Head tremor, hepatitis, airsacculitis, mild
YK - & - - - - liosi
gliosis
7 Mix growth - - N
YR + + (contaminants)/NE Hepatitis, enteritis, lung aspergillosis
8 _ N N N Salmonella sp., _ Pneumonia (fig. 1), enteritis, airsacculitis,
YK Cl. perfr.NE feather dystrophy
9 _ _ . . o _ Pox, pneumonia, airsacculitis, liver
YW hyperaemia
;2 - - - + -/NE Trichomonas sp. + Head tremor, hepatitis, enteritis, nephritis
11 Trichomonas sp. +++; Head tremor, feather abnormalities (fig. 2),
- + + + -/NE . . . -
YK Eimeria sp. ++ swollen liver, enteritis, airsacculitis
12 _ _ Trichomonas sp. +++; T [
YK + + NE/NE Eimeria sp. + Head tremor, enteritis, kidney oedema
;2 - + + + NE/NE Hepatitis, enteritis, pneumonia
i - " " - NE/NE NE NE
" - - - - NE/NE NE NE
" - " " - NE/NE NE NE
" - . " . NE/NE NE NE
D:)?IE - - - - NE/NE NE NE

Explanations: * R: Racing pigeon; ** K: King pigeon; *** NE: not examined; **** age: Y < 6 months, A = 6 months; —/ negative

result

Pigeon adenovirus (PiAdV) PCR was performed accord-
ing to Raue et al. (18). PCR conditions were as follows:
5 min initial denaturation at 94°C 30 cycles each with 1 min
denaturation at 94°C, 1 min annealing at 60°C and 1.5 min
elongation at 72°C. Final elongation was 10 minutes at
72°C. Fowl adenovirus (FAdV) was tested by PCR accord-
ing to Raue and Hess (19).

Feathers and liver impression smears were tested with
a pigeon circovirus (PiCV) test; cloacal swabs, as well as
liver impression smears, were tested by PCR for both PIAdV
and FAdV.

Results and discussion

Out of 139 feather DNA samples tested, 29 (21%)
were positive for PiCV (tab. 1, 4) with most cases

occurring at sites C and D. No positive cases were de-
tected at site A, and only one positive case at site B.

All cloacal swabs and liver impression smears were
negative for FAdV-PCR (tab. 3, 4). All cloacal swabs
were PIAdV-PCR negative.

In pigeons from site D examined post mortem, eight
(44%) liver impression smears were positive for
PiAdV-PCR despite the absence of typical inclusion
bodies in histopathology examination. Pathological
findings from necropsied pigeons are presented in
tab. 3.

Pigeon circovirosis or adenovirosis has not been
previously reported in pigeons in the United Arab
Emirates. Clinical and pathological lesions for circo-
virus infection are not very specific (10, 26). Affected
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Fig. 1. Feather dystrophy in a young king pigeon with circo-
virus infection

pigeons are more susceptible to secondary parasitic and
bacterial (fig. 2) infections. In rare cases feather ab-
normalities may also be present. There are no reports
of cicrcovirosis or pigeon-originated adenovirosis in
raptors, but parasitic and bacterial infections, as well
paramyxovirus virus, may be easily transmitted. It is
known that affected young pigeons have concurrent
infections, which suggests an ineffective immune
response (23). In birds from site D examined in this
study, neurological signs typical of PMV-1 infection
and pox-like pustules were observed in spite of vacci-
nation against these infections. Aspergillosis, parasite
infestations and severe salmonellosis were confirmed
in some cases, which can also be signs of immunosup-
presion (13, 19). No clinical or pathological signs con-
sistent with adenovirosis were observed in pigeons
examined at site D despite positive PCR results.

According to the literature, PiAV and Fowl Adeno-
viruses (FAV) are widely distributed in pigeons, cau-
sing only sporadic cases of inclusion body hepatitis
(6, 8,9, 18). In 8 of 18 liver impression smears, PiIAdV
PCR tests were positive, but virus culture was nega-
tive and changes consistent with adenovirus infection
were not observed in histopathology investigations.
Also all cloacal swab samples examined were nega-
tive. This indicates that there was no virus shedding at
the time of sampling. Isolation of adenoviruses from
pigeons in susceptible cell cultures is difficult (26).
This is also the case with pigeon adenovirosis type II,
which is a more sporadic disease affecting birds at all
ages. In pigeon adenovirosis type II, inclusion bodies
are less numerous and smaller than in classical adeno-
virosis type I (10, 19, 29).

There is no information in the literature about the
potential transmission of pigeon circovirus or adeno-
viruses from pigeons to raptors. Circoviral infection
has not been described in falcons. It is known that fowl
adenoviruses, which were not identified in presented
research, can also infect pigeons (8, 9, 18). It has been
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Fig. 2. Pulmonary salmonellosis in a PiCV-positive young king
pigeon
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Tab. 4. Summary of the results

Pigeons | Nr of examined | Health PiCV PiADV FAV
origin pigeons status + + +
Site A 25 healthy - - -
Site B 13 healthy 2 = =
Site C 17 healthy 4 - -
Site D 11 healthy 21 - -
Site E 7 healthy 3 - -
Site D 18 siskand | 1 8 -
Total 157 46 8 0

hypothesised that poultry adenoviruses can also affect
some species of falcons (3, 4). However, the anticipa-
ted affinity between falcon and fowl isolates had not
been corroborated and in the light of latest studies
falcon adenovirus is now reckon a new species in
the genus Aviadenovirus with closest similarity to the
group I members FAV-1 and FAV-4 (15, 21, 28).

Recent European studies indicated an increased pre-
valence of infections with circoviruses at a decreased
number of adenovirosis cases. The spread of circo-
viroses appeared particularly evident among pigeons
in Germany and Poland (12, 25).

These studies shows that the prevalence of pigeon
circovirus and adenovirus in pigeons is very similar in
United Arab Emirates and Europe.
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