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Abstract 
 
The number of recognised new avian circoviruses are expanding. Pigeon circovirus (PgCV) or coloumbid  circovirus 
(CoCV), along with porcine circovirus type 1 (PCV-1), porcine circovirus type 2 (PCV-2), psittacine beak and feather 
birds virus (PBFDV), canary circovirus (CaCV), geese circovirus (GCV), duck circovirus (DCV) belong to genus 
circovirus, family circoviridae.  The virus causes immunosuppression in affected disease resulting in concurrent 
secondary infections leading to death of the infected birds. This paper describe a polymerase chain reaction for 
molecular detection of pigeon circovirus to provide pigeon industry with a reliable assay for diagnosis of pigeon 
circovirus infection. The developed PCR assay was successfully applied to three suspicious cases of the disease. This 
paper is also reporting the first case of pigeon circovirus infection in Iran.   
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Introduction 
 
After completion of  nucleotide sequence analysis of porcine circovirus and psittacine beak and 
feather disease virus by Meehan et al.(1997), Bassami et al. (1998) and Niagro et al. (1998), a  
number of new circoviruses of avian species have been described. Currently, the family 
Circoviridae comprises seven species, chicken anaemia virus, porcine circovirus PCV1 and 
PCV2, psittacine beak and feather disease virus (BFDV), coloumbid  circovirus (CoCV) or 
pigeon circovirus, goose circovirus (GCV), canary circovirus (CaCV), duck circovirus (DCV) 
and possibly dove circovirus (DvCV) , all of which possess small, circular, single-stranded 
DNA genomes. Based on its unique genome organization, CAV has recently been re-classified 
as the only member of the genus Gyrovirus of family Circoviridae. The other circoviruses are 
known as members of the genus Circovirus. Infection with these circoviruses are associated 
with potentially fatal diseases in which virus-induced damage to lymphoid tissue and 
immunosuppression are common features. These viruses are thought to target precursor T cells 
depleting populations of both helper (CD4+) and cytotoxic (CD8+) T cells, and mortality is 
usually the result of a secondary bacterial or fungal infection. Circoviral infection in pigeons 
was first recorded in the USA (Woods et al. 1993). It has also been reported in Canada, Great 
Britain, the Federal Republic of Germany, Belgium, Italy, and France. The disease characterized 
by non-specific clinical signs affects young pigeons less than 12 months of age. Clinical 
symptoms of secondary illnesses due to viral, bacterial, parasitic, or mycotic infections could be 
observed, depending on the health status of the flock and the state of hygienic environment of 
the loft. Typical pathological findings due to circoviral infection are atrophy of the bursa of 
Fabricius (BF) and thymus. Lymphatic follicules of the affected BF contain Intracytoplasmatic 
botryoid inclusions. Electron microscopy and a probe-based method for detection of a specific 
DNA sequence had been used to demonstrate the presence of the circovirus. So far all attempts 
to cultivate and isolate avian circoviruses other than CIAV in chicken embryos, chicken kidney 
tissue cultures or chicken fibroblasts have not been successful. In situ hybridization and nested 
PCR have been employed to detect pigeon circovirus DNA in infected tissues  
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Materials and Methods  
 
Clinical cases 
 
Three cases of pigeons died in a pigeon loft were presented to a professional poultry disease 
clinic (private clinic of the main author). The history of the flock indicated an abnormal rate of 
death among the loft. Important clinical signs were loss of body weight, diarrhea and high 
mortality.  
 
Tissue samples 
three set of organs and tissues were collected for molecular and pathological investigations. A 
homogenate of a portion of bursa of Fabricius of each pigeon was prepared by mortar and pestle 
followed by centrifugation. The supernatants were used for DNA extraction. 
 
Nucleic acid extraction 
DNA was extracted from 500 uL of each homogenates using phenol-chloroform extraction, 
followed by ethanol precipitation. The isolated DNA were suspended in 30 uL TE buffer. The 
extracted DNA were electrophoresed through 1% agarose gel.     
 
PCR 
PCR primers, capable to amplify a 388 bp product, were designed based on the published 
literature. The selected primers were examined against genomic databases using blast N 
program. The typical PCR reactions were carried out in a 25-µl volume consisted of final 
concentrations of 1× PCR buffer, 200 µM deoxynucleoside triphosphate, 0.5 µM of each 
primer, 2 mM MgCl2, 2 µl of DNA template, one unit Taq DNA polymerase. Ultrapure water 
was added to reach to a total volume of 25 µl. The PCR reactions were carried out on a Bio-Rad 
thermocycler at 93°C for 30 s, 55°C for 45 s, and 72°C for 2 min for 35 cycles. An initial 
denaturation of 5 min at 93°C and a final extension of 10 min at 72°C were also included in the 
PCR cycles. The PCR product were electrophoresed in a 1.5% agarose gel, pre-stained with 
ethidium bromide, and visualized by a transilluminator under the ultraviolet light.  
 
Results 
 
Gross pathology 
Macroscopic lesions in affected pigeons were almost entirely, the reflection of secondary 
concurrent infections, however, the most common lesions observed were the atrophy of BF, 
airsacculitis, pneumonia and enlargement of spleen, liver, and kidneys.  
 
Nucleic acid extraction 
The quality of the genomic DNA extracted were confirmed by gel electrophoresis. 
 
PCR 
A PCR amplified product with the size of 388 bp was observed in all three PCR reactions 
representing three different bird samples. No PCR product was obtained in the negative control. 
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Figure 1: 
Line 1: Molecular size marker 100bp  
Line 2: Positive sample  
Line 3: Positive sample  
Line 4: Positive sample 
Line 5: Negative control 
 

 
Discussions 
Circovirus infection in pigeons was described in 1994. Pigeons most affected are usually squabs 
and young birds. Mortality rate in different flocks are quite variable. Infections in young 
individual birds are also variable.  Due to the fact that the disease has no characteristic clinical 
signs, diagnosis solely based on clinical signs and macroscopic pathology is impossible. 
According to the immunosuppression caused by the virus, the most useful clinical feature of the 
disease for diagnosis purpose, is the concurrent secondary infections in the affected birds. 
Diagnosis of circovirus infection can be extremely difficult, since the secondary diseases may 
mask the underlying cause. Currently, the only way a loft to be diagnosed with circovirus is the 
necropsy of young affected birds. How ever, Post-mortem examinations on adult pigeons is not 
conclusive, since the bursa, the organ most affected by the virus, is present only in juvenile 
birds. Occasionally, the spleen lesion may also present.  
 
A couple of years ago, the DNA sequence of the causative agent, pigeon circovirus, was 
published. This invaluable genomic data has been employed to develop molecular based 
diagnostics. Due to difficulty of the diagnosis by conventional methods, development of a PCR 
assay for diagnosis of the disease in pigeon industry was necessary. This document describe a 
polymerase chain reaction assay for molecular detection of pigeon circovirus. This paper is also 
the first report of the occurrence of pigeon circovirus infection in Iran.  
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