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Summary: Porcine circovirus is the smallest known DNA virus and is identified and characterized by two types: PCV type 1 

(PCV 1) and PCV type 2 (PCV 2). Porcine circovirus type 1 (PCV 1) was first identified in 1974 and was recognized as a non-
disease-causing agent that frequently occured in laboratory tissue cultures. As for PCV 2, it is defined as an antigenically and 
genomically different PCV which was commonly seen in swine populations and led to clinic disorders at the end of the 1990s. PCV2 
infection in pigs can cause a wide variety of clinical signs and syndromes. This study aims to analyze the presence of PCV 2 related 
to different clinic cases and syndromes found on some pig farms. To this end, 86 nasal swab samples from two different pig farms 
and 12 lung tissue pieces from wild boars were collected to detect whether PCV 2 was present. In the study, 98 samples were used in 
total. The one step PCR technique was applied to the samples obtained. The samples were analyzed in terms of PCV presence; 38 of 
the samples were identified as PCV positive. Thirty-one of the 38 samples which were identified as PCV positive were identified as 
PCV 2 in the discriminant diagnosis, while 7 were evaluated as PCV 1.  
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Türkiye’de domuzlarda circovirus 2 enfeksiyonu 

Özet: Porcine circovirus bilinen en küçük DNA virusu olup PCV tip 1 (PCV 1) ve PCV tip 2 (PCV 2) olmak üzere 2 tipi 
identifiye ve karakterize edilmiştir. Porcine circovirus tip 1 (PCV 1) ilk defa 1974 yılında identifiye edilmiştir ve laboratuvarda doku 
kültürlerinde sıklıkla karşılaşılan ve patojen olmayan bir ajan olarak tanımlanmıştır. PCV tip 2 ise 1990’lı yılların sonlarında domuz 
populasyonlarında yaygın olarak görülen ve klinik hastalık tablosuna neden olan, antijenik ve genomik olarak farklı bir PCV olarak 
tanımlanmıştır. PCV tip 2 enfeksiyonu domuzlarda çeşitli klinik belirtilere ve sendromlara sebep olabilmektedir. Bu çalışmada bazı 
domuz yetiştiriciliklerinde farklı klinik hastalık tabloları ve sendromlarla ilişkili bulunan PCV tip 2’nin varlığının araştırılması 
amaçlanmıştır. Bu amaçla 2 farklı domuz yetiştiriciliğinden toplam 86 adet nasal swap ve 12 adet yaban domuzuna ait akciğer doku 
parçaları örneklenmiştir. Araştırmada toplam 98 adet örnek kullanılmıştır. Elde edilen örneklere tek basamak PCR tekniği 
uygulanmıştır. Örnekler öncelikle PCV varlığı yönünden araştırılmış, örneklerden 38 adedi PCV yönünden pozitif olarak tespit 
edilmiştir. PCV pozitif olarak tespit edilen 38 örneğin 31 adedi ayırıcı tanıda PCV 2 olarak tespit edilmiş, 7 örnek ise PCV 1 olarak 
değerlendirilmiştir.  

Anahtar sözcükler: Circovirus, domuz, PMWS, PZR, Türkiye. 
 

 

 
Introduction 

Porcine Circovirus (PCV) is a very common 
disease among pig populations (31). The agent is the 
smallest DNA virus, which has two different types 
identified and characterised as PCV 1 and PCV 2 (20). 
Nonpathogenic PCV 1 was identified in 1974 for the first 
time. The virus was originally identified as a contaminant 
in the porcine kidney cell line (33). PCV1 can readily 
infect pigs but has not been associated with any clinical 
disease.  

PCV 2, a prototype of the genus Circovirus within 
the family Circoviridae causes wasting, growth retardation, 
anemia, diarrhea, pneumonia and enlarged lymph nodes 
among pigs (3, 22, 23, 24). PCV 2 infected pigs develop 

different syndromes. Porcine post-weaning multisystemic 
wasting syndrome (PPMWS) (6, 11), porcine dermatitis 
nephropathy syndrome (PDNS) (27) and reproductive 
disorders (34) are all caused by PCV 2, although only 
PPMWS has a strong negative effect on pig breeding. 

Porcine Postweaning Multisystemic Wasting 
Syndrome (PPMWS): PPMWS occurs in piglets after 
weaning. In most pig-breeding countries, PMWS virus is 
the major cause of wasting disease of pigs. In 1991, the 
disease was reported in Western Canada for the first time 
(7, 13) and it has since been identified in North America, 
Europe and Asia (1).  

Progressive weight loss, respiratory symptoms and 
pallor (1, 2, 6, 12), poor body condition, respiratory 
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distress, skin lesions, generalized lymphadenopathy, 
muscle wasting, dyspnea, jaundice and icterus are the 
characteristic symptoms of the disease (13). Enlargement 
of the lymph nodes is the visible symptom of the early 
clinical phase (7, 26). On post mortem analysis big and 
obvious lesions are observed on lungs, kidneys, liver and 
lymph nodes (13). Generally, the disease is diagnosed by 
PCR, immunohistochemistry, in-situ hybridisation and 
antibody detection specific to the virus. 

Porcine Dermatitis Nephropathy Syndrome 
(PDNS): PDNS was first defined in the UK in 1993 (28) 
and then identified in many pig-producing countries (8). 
Affected animals develop lesions on skin, kidneys, lungs, 
stomach, body cavities and lymph nodes (8, 28). 
Systemic necrotizing vasculitis and glomerulonephritis 
are the characteristic histopathological lesions. Although 
the aetiology of PDNS is still obscure, it is associated 
with PRRSV (29) and Pasteurella multocida (30) 
infections.  

PCV2 is significantly different from PCV1 and can 
be easily distinguished by laboratories through testing 
blood samples or tissues. PCV 2 can be detected by 
immunohistochemistry (9, 26), in-situ hybridisation (21, 
26), indirect IFA (1), PCR (17, 21), PCR combined with 
restriction fragment polymorphism (10) and virus 
isolation (32).  

Different methods have been developed to detect 
PCV 2 in tissues. Immunostaining and in-situ hybridisation 
are the methods reported to detect the agent on tissues (9, 
22, 26) from pigs with wasting disease and reproductive 
disease (19, 34). PCR is more sensitive than in-situ 
hybridisation in the detection of PCV 2 in tissue samples 
(4).  

This study aims to analyze the presence of PCV 2 
related to different clinical cases and syndromes found in 
some swine breeding. 
 

Material and Method 
Sampled Animals: In this research 86 swab samples 

from 2 different pig-farms and 12 lung samples from 
wild boars were collected to detect PCV 2 (Table-1).  

 
Table 1. Account of animals sampled 
Tablo 1. Örneklenen hayvan sayısı 

Farm Number Sampled Animals Material 
I- Farm 65 nasal swab 
II- Farm 21 nasal swab 
III- Wild Boars 12 lung tissue piece 
Total 98 samples  

 
History of herds: The two pig farms had different 

management conditions. The first farm had some 
management problems additional to breeding problems 
such as reproductive failure, low birth weight, stillbirths, 

mummified pigs/foetal death and respiratory problems 
such as coughing, pneumonia/dyspnea rapid breathing, 
sneezing and blindness. Sixty-five swab samples were 
collected from this farm. The other farm was smaller and 
had fewer reproductive and respiratory problems. 
Twenty-one samples were collected from this farm. All 
the sampled animals were under 2 years old. There was 
no clinical history of the wild boars. The wild boars 
studied were thought to be older than 2 years.  

Viral nucleic acid isolation: Swab samples and lung 
tissue pieces, brought to the laboratory, were examined 
with High Pure Viral Nucleic Acid Isolation kit (Roche-
Cat. No.11 858 874 001) to isolate viral nucleic acid.  

Detection of PCV by one-step PCR: Each of the 
nucleic acid extraction materials was amplified through 
PCR. To detect porcine Circovirus, one step-PCR 
(VeTek PCV Detection Kit, Cat No: D40062) method 
was applied. This kit is a generic kit for the detection of 
both PCV 1 and PCV 2 without differentiation. In this 
step all animals were examined for the presence of PCV.  

Detection of PCV 2 by one-step PCR: Each of the 
PCV PCR positive samples was examined by one step 
PCR for PCV 2. For this purpose a VeTek PCV 2 
detection Kit (Cat. No. D40110) was used.  

Detection of amplified products: All of the one step 
PCR products were run on 1,5 % agarose gel 
electrophoresis, and the results were examined using an 
ultraviolet (UV) transilluminator.  
 

Results 
Results of One step PCR for PCV: Thirty-eight of 

98 samples produced 240 bp PCR product like the 
positive control of the kit and were defined as positive 
(Table 2, Fig.1: lane 1,2,4,6). These 38 samples were all 
collected from the first farm, in which the animals had 
reproductive and respiratory problems. PCV could not be 
detected in the samples from the second farm or among 
the wild boars.  

 
 
 
 
 
 
 
 
 
 
 

Fig 1. Electrophoresis of PCR product using PCV Detection Kit 
Lane M: 100 bp Molecular ladder 
Lane 1,2,4,6: PCV positive sample 
Lane 3,5 : PCV negative sample 
Lane P: PCV positive control. 
Şekil 1. Circovirus tespit kiti kullanılarak elde edilen PCR 
ürünlerinin elektroforez görüntüleri. 
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Table 2. PCR results of the sampled animals 
Tablo 2. Örneklenen hayvanların PCR sonuçları 

Farm Number Sampled Animals PCV PCV 2 
I- Farm 65 38 31 
II- Farm 21 - - 
III- Wild Boars 12 - - 

 
Results of One-step PCR for PCV 2: The 38 

samples which tested positive for PCV were analysed for 
PCV 2 using one step PCR. Thirty one of the 38 samples 
had an amplified product of 492 bp, the same as the 
positive control (Table 2, Fig.2: lane 5). Seven of the 38 
samples tested negative for PCV 2 using PCR (Fig.2, 
lane 4). 

 
 
 
 
 
 
 
 
 
 

Fig 2. Electrophoresis of PCR product using by PCV and PCV 
2 Detection Kit 
Lane M: 100 bp Molecular ladder 
Lane 1: PCV generic positive control 
Lane 2: PCV positive sample (sample number is 26) 
Lane 3: PCV positive sample (sample number is 5) 
Lane 4: PCV-2 negative sample (sample number is 5) 
Lane 5: PCV-2 positive sample (sample number is 26) 
Lane 6: PCV-2 positive control 
Şekil 2. PCV ve PCV 2 tespit kiti ile elde edilen PCR ürünlerinin 
elektroforez görüntüleri 

 
Discussion and Conclusion 

PCV 2 virus is a common cause of clinical signs 
such as wasting, growth retardation, anemia, pneumonia 
(3, 22, 23, 24), abortions and stillbirths (34) among pigs. 
The virus is associated with PPMWS (6, 11), PDNS (27) 
and reproductive disorders (34). PPMWS and PDNS are 
major health problems of late nursery and fattening 
stages, having a negative impact on pig-breeders (8).  

In this research, we aim to detect PCV 2, recently 
agreed to be the primary agent of PPMWS (15), 
associated with late gestation abortions, stillbirths and 
respiratory problems (34). This is the first reported study 
in this field in Turkey.  

For this purpose 98 pigs of a variety of ages were 
sampled. Sixty five of the sampled animals were herded 
in the first farm in which the animals had respiratory and 
reproductory problems. The second farm was less 
crowded and had fewer complaints than the first farm. 
Twenty-one animals were sampled in this farm. Twelve 
wild boars were also sampled for this research. PCV 2 

was not detected at the second farm or among the wild 
boars.  

The one-tube PCR detection of PCV kit is a generic 
kit that detects both PCV 1 and PCV 2 without 
distinction. PCV PCR negative samples were not 
examined to detect PCV 2 by PCR. Thirty-eight of 65 
samples from the first farm, that experienced respiratory 
and reproductory problems, were identified as positive 
since they produced 240 bp PCR product like the positive 
control (Fig. 1, lane 1, 2, 4, 6). The positive samples 
were tested using one tube PCR for PCV 2. Thirty-one of 
the samples produced 492 bp PCR product and were 
determined to be positive (Fig. 2, lane 5, 6).  

Seven samples which were positive for PCV (Fig. 
2, lane 3) but negative for PCV 2 (Fig. 2, lane 4), 
implying that these samples were positive for PCV 1.  

As a result of the PCR for the detection of PCV, 38 
samples were found to be positive. Detection of PCV 2 in 
31 out of 38 samples implied that the rest of the samples 
were positive for PCV 1. PPMWS is characterised by 
wasting, respiratory symptoms, diarrhea, paleness or 
icterus in pig populations after weaning (2, 6, 7, 9, 12). 
Simultaneous single or multiple coincidental bacterial 
infections increase the mortality among pigs during or 
after weaning (16, 18). PPMWS is usually combined 
with viral pathogens such as PRRS, swine influenza 
virus, porcine parvovirus (PPV) or bacterial pathogens 
such as Haemophilus parasuis, Actinobacillus 
pleuropneumonia, Streptococcus suis and Mycoplasma 
hyopneumonia (16, 25).  

Huang et al. (14) collected lymph nodes, tonsils, 
lungs and spleen from 58 sick piglets. By multiplex PCR 
they detected PCV 2 in 30 samples (51.7 %), porcine 
pseudorhabdovirus in 1 sample (1.7%), PCV 1 and PCV 
2 mix infection in 8 samples (13.8 %), PCV 2 and 
porcine parvovirus mix infection in 3 samples. None of 
these agents had been detected in the remaining 8 
samples.  

Cao et al. (5) researched on 137 piglets suffering 
PMWS. They used multiplex PCR method to detect PCV 
2, PPV and PPRV. They detected PCV 2 in all the 
samples. Also, they defined 43 samples positive for PPV, 
all samples negative for PPRV, 11 samples negative for 
PPV but positive for PPRV, 35 samples positive for both 
PPV and PPRV. In the light of these results, PCV 2 is an 
important agent of PPMWS and agents such as PPRV 
and PPV are also associated with PPMWS.  

In a herd, the detection of PCV 2 and the symptoms 
of respiratory and reproductive systems strengthen the 
likelihood of PPMWS. The first farm was experiencing 
not only management problems, but also reproductive 
failures such as, low birth weight, stillbirths, mummified 
pigs/foetal death and respiratory problems such as 
coughing, pneumonia / rapid breathing, sneezing and 
blindness. PPRS was also detected on this farm, along 
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with PCV 2 (unpublished data). Detection of PCV 2, 
respiratory and reproductive problems is indicative of 
PPMWS.  

Stress is accepted as an important contributing 
factor to PPMWS. Disease stress, feed stress, 
environmental stress, crowded herds, earlier weaning and 
insufficient health care can also be factors for PPMWS 
separately or altogether.  

The stress level should be minimized and the 
management quality for animal welfare and breeding 
should be maximized to reduce control PPMWS.  

With further studies, this infectio agent’s role and 
its interaction with other agents will be well understood. 
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