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Abstract

Taras, L., O. Kubi¢ek, R. Juranova, V. Jurajda: The First Demonstration of Pigeon
Circovirus Infection in the Czech Republic Based on Histology and Nested PCR. Acta Vet. Brno
2003, 72: 577-582.

Theaim of the study was to demonstrate presence of pigeon circovirusin the Czech Republic.
Squabs suspected of being infected with pigeon circovirus were selected based on clinical and
pathological testing. To reach the diagnosis, a method of proving the pigeon circovirus DNA
based on nested polymerase chain reaction (PCR) was developed. The specificity of the PCR
reaction was verified using PCR product sequencing. A sequence of PCR products was
compared against pigeon circovirus sequences published so far. The comparison has confirmed
the highest relation between the isolate South Moravian 1 detected by us and the North-Irish
isolate 7050. Thetrial has thus brought an ultimate proof of the presence of pigeon circovirusin
the Czech Republic. The nested PCR method for proving pigeon circovirus was developed and
anew isolate of the virus was detected.

PiCV, PCR, pigeon, circovirus

Circoviruses are held to be the smallest animal viruses yet known. The genome consists
of single-stranded (ss) circular DNA sized 1.7 — 2.3 kb. The particules are nonenvel oped,
round-to-icosahedral, with diameters ranging from 15 to 25 nm (T odd et al. 2001).

Pigeon circovirus (PiCV) or columbid circovirus (CoCV), along with porcine circovirus,
parrot circovirus, goose circovirus, and most recently, also canary circovirus, is part of
Circovirus genus (Todd et al. 2001; Phenix et a. 2001). Circoviral infection in pigeons
wasfirst recorded inthe USA (Woods et a. 1993). It has so far been reported in the USA,
Canada, Great Britain, the Federal Republic of Germany, Belgium, Italy, and France
(Woods eta.1994; Smyth etal. 1995; Soike 1997; Pare etal. 1999; Tavernier etal.
2000; Colleti etal. 2000; Abadie et a. 2001).

The disease characterized by non-specific clinical signs affects young pigeons up to 6
months of age. Clinical symptoms of secondary illnessesdueto viral, bacterial, parasitic, or
mycotic infections can be observed depending on the health status of the flock and the
zoohygienic conditions of the farm.

Typical pathological findings due to circoviral infection are atrophy of the bursa of
Fabricius (BF) and thymus. Lymphatic follicules of the BF are tested for the presence of
intracytoplasmatic botryoid inclusions using a pathohistological method. Electron
microscopy and a method based on a specific DNA sequence demonstration can be used to
prove the presence of the circovirus (Soike et a. 2001).

All attempts to isolate pigeon circovirus from chicken embryos, chicken kidney tissue
culturesor chickenfibroblastshavefailed sofar (Woods and Shivaprasad 1997). Recent
proofsof PiCV have been based on the presence of viral DNA using in situ hybridisation or,
more recently, nested PCR (A badie et al. 2001; Smyth et al. 2001; Soike et al. 2001).
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The aim of this study was to demonstrate presence of pigeon circovirus in the Czech
Republic using the nested PCR method.

Material and Methods

Pigeons
The sampleincluded squabs examined at the Avian and Exotic Animal Clinic. The 12 squabswerefrom breeding
flock A, B, and C.

Breeding flock A

A breeding flock of Moravian ostricheswith about 150 pigeonsin an outside/inside aviary with afixed washable
floor. Salmonella typhimurium var. copenhagen, trichomonosis, and cocidiosis were diagnosed in the breeding
flock. Respiratory problems and diarrhoea were the most frequent clinical signs observed. High morbidity and
mortality were characteristic especially of squabs. Perished squabs had atrophy of the thymus and the BF and their
respiratory systems showed different pathological findings including rhinitis, aerosacculitis, and necrotic foci in
the oropharynx.

Breeding flock B

A mixed breeding flock of meat (giant) and homing pigeons. Squabs sent for an examination were found to
suffer from respiratory problemsof which conjunctivis, rhinitis, and sinusitiswere the dominant ones. Some squabs
were heavily infected with trichomonads; chronic cocidiosis was diagnosed. Pathoanatomical examination
revealed severe oedema in the paranasal cavities of the head and aerosacculitis of different severity; most squabs
shared atrophy of the BF and thymus. Bacteriological examination resulted in isolating Yokenella regensburgei
from choanal swab.

Breeding flock C

A breeding flock of homing pigeonsvaccinated against paramyxovirosisaspart of prevention, where Salmonella
typhimuriumvar. copenhagen was detected. Therapy based on susceptibility to antibioticsfailed. Oneof the squabs
showed nervous signs—torticollis and circling movement.

Within thetrial, 7 squabs from breeding flock A, 3 squabs from breeding flock B, and 2 squabs from breeding
flock C were examined.
The negative controls were 2 clinically healthy squabs from a breeding flock without health problems.

Bacteriological examination

Organs from perished pigeons affected with macroscopic alterations were sent for bacteriological examination
to the Department of Microbiology and Immunology of the University of Veterinary and Pharmaceutical Sciences,
Brno.

Parasitological examination

Caudal segments of theintestine of perished squabs were subjected to coprological examination. The use of the
flotation technique reveal ed the presence of Eimeria sp. Crop swabs of live sguabs showed Trichomonas gallinae
infection of varying intensity.

Histological xamination

For the purposes of histopathol ogical examination, the bursae of Fabricius of the perished squabsweretaken and
fixated in a 10% neutral water solution of formaldehyde and then processed by the common method of embedding
into paraffin, and stained with hematoxyline and eosin.

Polymerase chain reaction

Frozen samplesof thebursaof Fabriciusweretested. DNA isolation was performed with the help of the Invisorb
Spin Tissue Mini Kit isolation set (Invitek, Berlin). The first PCR reaction included 2 pl of isolated DNA, 7 plof
sterileredistilled water, and 1l of primers 25 pmol/l and 10 ul Sigma Red Tag PCR Mix with MgCl ,, (Sigma, St
Louis). To provethe presence of PICV DNA, primersfrom the C 1 ORF (open reading frame) areawere used. The
first PCR included primers F 330 (bases 1282 to 1299, 5"- TGAGGGTGGTCCAAGCAA —37) and B 331 (bases
1893 to 1874, 5'- ACAGGAGGAGTAGCCGTATT — 3') as described above (Soike et a. 2001). The reaction
took place at 94 °C for 4 min, then at 94 °C for 30's, at 49 °C for 20 s, at 72 °C for 45 s, for 35 times and then at
72 °C for 8 min. The second PCR included PiCV-specific primers from within an amplified area based on the
sequences described above (Mankertz et a. 2000; Todd et a. 2001), Circo2Sn66 5'-
GGGTCTGGTTGGGGTTGCAGG-3" and Circo2Asn566 5 - CTTCCGCCTACGTCGCAAGGAC - 3 (see
Table1). Their specificity was verified by comparing them against sequences obtained from the GenBank at NCBI
using the BLAST (Basic Local Alignment Search Tool) (Altschul etal. 1990).
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The reaction dilution was prepared from 1 pl mix of both 25 pmol/ primers, 9 Wl of redistilled sterile water,
10 Wl Sigma Red Tag PCR Mix, and 1 yl of amplificates obtained from the first PCR. The second reaction took
placeat 94 °C for 2min, thenat 94 °Cfor 30 s, at 65°Cfor 20 s, at 72 °C for 30 sfor 35 timesand thenat 72 °C for
8 min. Thereaction wasevaluated on 1.5% agarose gel stained with ethidiumbromide. Thesize of theamplification
product was compared against the DNA mass marker 2 —Log DNA Ladder (New England Biolabs). Thereaction
was qualified as positive in case the presence of afragment sized 522 bp was detected. Its specificity was verified
by sequencing.

Tablel
Primers used for PiICV detection
Primer Sequence Locusin the genome
F 330 TGAGGGTGGTCCAAGCAA 1282 —1299*
B 331 ACAGGAGGAGTAGCCGTATT 1893 -1874*
Circo2Sn66 GGGTCTGGTTGGGGTTGCAGG 1348 - 1368
Circo2Asn566 CTTCCGCCTACGTCGCAAGGAC 1868 — 1846

* (Soike et al. 2001)

Sequencing (verification of PCR product specificity)

The sequencing of PCR product nucleotides was performed in both directions with the help of capillary
electrophoresisusing alaser-induced phosphorescence detector and an automated genetic analyser (ABI PRISM
310 Genetic Analyser, Perkin Elmer) in the Laboratory of Function Genomics and Proteomics, Faculty of
Science, Masaryk University, Brno. The sequencing used the Circo2Sn66 and Circo2Asn566 primers and dye
terminators.

Results

Of the 12 squabs from Breeding flocks A, B, and C included in the trial on the basis of
suspicion of circoviral infection, 10 had pathological findings in histological examination.
Lymphatic follicules displayed follicule shape alterations, lymphocytodepl etion of varying
degree, and presence of cysts of varying size containing homogenous substance. Cells
located in the centre of the follicules were found to contain large aggregates of
intracytoplasmatic basofil inclusions (see Plate X1V, Fig. 1).

The nested PCR confirmed the presence of circoviral DNA in squabs with positive
histological examination results. The remaining two squabs from the breeding flocks
suspected of circoviral infection whose results of histological examination were
negative, were found positive in terms of the presence of viral DNA, too.

The samples of BF of the two squabs from the healthy breeding flock neither
showed histological alterations nor aspecific PCR product was detected in them (see
Table 2).

Table2
Comparison of histological examination and nested PCR results
Flock A Flock B Flock C | Controls
1 2 3 4 5 6 7 8 9 | 10| 11 | 12 | 13 | 14
Histology BF + + + + - + + - + + + + - -
Nested PCR + + + + + + + + + + + + - -

The PCR product sequence of one of the squabs (Breeding flock A, sampleNo. 3, South
Moravian) (GenBank accession number AY 461810) was established and subsequently
compared against the sequences published so far (see Fig. 3). This revealed a 93%
homology with theisolate 7050 and a 92% homol ogy with the isol ate 9030 described by
Todd et al. (2001) and a 91% homology with the sequence AF252610 described by
Mankertz et al. (2000).
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Fig. 3

Comparison of the sequence South Moravian 1 with the sequences of pigeon circovirus published so far

Reference molecule:SM 1
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Discussion

Circovirusinfectionin pigeonsisarecently described infectious disease accompanied by
immunosuppression of the affected birds.

Due to the fact that the illness has no characteristic clinical signhs and squabs die due to
secondary infections, the disease was diagnosed aslate asin the beginning of the 1990s. The
proof of the infection was made possible by the development of specific diagnostic
techniquesfor detection of the circovirus such as electron microscopy of lymphatic organs,
DNA hybridisation, and especially the more recent PCR (Woods et a. 1994; Soike etal.
2001).

Despite the fact that circovirusinfection had not been diagnosed in pigeonsin the Czech
Republic, we had kept encountering breeding flocks of pigeons showing some signs of the
infection.

Needing to find positive animals in order to be able to establish diagnostic
techniques, we focused on breeding flocks suspected of circoviral infection. The
screening focused especially on squabs with macroscopic atrophy of the bursa of
Fabricius. Thisisthe reason why the incidence of histological findingsis higher than
the figures reported by Soike et al. (2001) and Smyth et al. (2001). Drawing on the
fact that it isin thisorgan that inclusions are reported most often (Shivaprasad et al.
1994) we chose the bursae of Fabricius for histological examination. As the highest
amount of viral DNA was detected, using in situ hybridisation, in the bursae of
Fabricius, too (Abadie et al. 2001; Smyth et al. 2001), the same organ was chosen
to be subjected to PCR analysis.

New primers Circo2Sn66 and Circo2Asn566 with an annealing temperature
significantly higher than that of the method used before (Soike et al. 2001) were chosen
for the purposes of the second reaction as we aimed at achieving a higher specificity and
sensitivity of the reaction.

Comparing the sequence of our amplified product with available sequences using the
BLAST alignment tool, we proved the highest homology with pigeon circoviruses,
bringing thus an ultimate proof of the pathogen. The homol ogy ranging between 91% and
93% with the sequences published so far corresponds approximately to the differences
between isolates from Northern Ireland and Germany. This level of homology suggests
arelatively great variability of the virus. Although the highest homology detected (93%)
was with the North-Irish isolate 7050, the fact alone does not entitle us to deriving the
origin of the Czech isolate fromit.

The paper isthefirst report of the incidence of pigeon circovirusin the Czech Republic.

Prvni priikaz infekce holubim cirkovirem v Ceské republice
potvrzeny histologicky a pomoci nested PCR

Cilem prace bylo potvrdit pfitomnost holubiho cirkoviru v Ceské republice. Na
zéklad€ klinického a patologického vySetifeni byla vybrdna holoubata s podezfenim
na infekci holubim cirkovirem. Pro potvrzeni této diagnézy byla vyvinuta metoda
prikazu pfitomnosti DNA holubiho cirkoviru metodou nested polymerase chain
reaction (PCR). Specifita PCR reakce byla ovéfena sekvenaci PCR produktu.
Sekvence PCR produktu byla porovnidna s dosud publikovanymi sekvencemi
izolatu South Moravian 1 se severoirskym izolatem 7050. Jednoznacné tak byla
prokazéna pfitomnost holubiho cirkoviru v Ceské republice. Byla vyvinuta
modifikovan4 metoda nested PCR prikazu holubiho cirkoviru a byl detekovdn novy
izolét tohoto viru.
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Plate XIV
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Fig. 2. PiCV DNA detection in pigeon BF samples using nested PCR. Electrophoresis on 1.5% agarose gel
stained with ethidiumbromide. Lane M —mass marker 2— Log DNA Ladder (New England Biolabs), lane 1
—samplefromflock A, lane 2 — sample from flock B, lane 3 —samplefrom flock C, lane 4 — control sample.



