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Summary 

 
The present paper was meaned to be a serological, biomolecular and 

histopathological screening about the presence of porcine circovirus of type 2, in three swine 
farms from Romania, as a component part of some complex investigations regarding the 
opportunity of conceiving and introducing in the immunoprofilaxis programs from our country 
of an efficient vaccine against porcine circovirosis. 

By immunoenzymatic processing 111 serum samples, harvested from piglets, 
sows, boars, swine in fattening, it has been established that at each of the three farms that 
was under study, over 60% of the results  were positive towards porcine circovirus of type 2 ( 
PCV2). The presence of PCV2 in the respective farms demonstrated it and the specific 
amplicons obtained, at the Pasteur Institute from Bucharest, as well as at the Institute of 
Veterinary Medicine from Budapest, after processing by PCR of some extracts from organs 
samples harvested from dead bodies and/ or abortions. On histological preparations 
performed from samples with positive PCR results were observed some aspects 
characteristic for PCV2 infection (lymphocytes depletion at the level of lymphoid organs, 
respectively lymphohystiocytic bronchopneumonia), aspects which, correlated with the 
results of the other investigations, confirmed the evolution of circovirosis in swine herds 
under study. 

Considering the important economical losses that swine circovirosis can produce 
directly and/ or indirectly, as well as the alarming results obtained by this study, we consider 
that it is necessary the achievement of this kind of screening at a larger scale and 
reconsidering the importance of the immune prophylaxis  specific for this disease. 
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Porcine circovirosis is a morbid entity relatively new in swine pathology, 

being recorded for the first time under the name of Post weaning multisystemic 
wasting syndrome (PMWS), in Canada, in 1991 (6). In our country, the first 
diagnosis confirmation of swine circovirosis was achieved by Cadar and 
collaborators in 2005, by registering the sequence DQ233257in GenBank (2). 

Besides PMWS, considered to be the main form of manifestation of 
circovirosis, porcine circovirus of type 2 (PCV2) can be isolated also in other 
pathological conditions as porcine dermatitis and nephropathy syndrome - PDNS, 
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porcine respiratory disease complex - PRDC, congenital tremors - CT, enteritis or 
reproduction disorders (3,4). 

At the present time, swine circovirosis is globally spread and produces 
important economical losses for swine breeders, by its high mortality within nursling 
piglets, delays in development and no economical capitalization of food at weaning 
piglets, abortions or premature births at sows (5). As well as the other circoviruses, 
porcine circovirus of type 2 (PCV2) has a pronounced immunosuppressant effect, 
intensifying that way infections with other microorganisms (PRRS virus, 
Mycoplasma hyopneumoniae, Actinobacillus pleuropneumoniae, porcine 
parvovirus etc.). PCV2 is an essential etiological factor, but it is not enough for the 
arise of the pathological conditions mentioned above, in most of the disease cases 
the porcine circovirus being associated with other infectious agents, of viral or 
bacterial nature. The incidence of the sub clinical infections is much higher than the 
incidence of the disease and for establishing the circovirosis diagnosis it is 
necessary to identify the virus in serum or in election tissues in association with the 
presence of the characteristic symptoms and macro microscopically lesions. Of 
great importance to differentiate the disease from sub clinical infections is also the 
determination of the viral load of the election tissues (5, 6, 7, 8). 

General and specific prophylaxis measures applied in case of other 
bacterial or viral diseases of the swine in great part may succeed to prevent or to 
keep under control also the porcine circoviroses. There are also other experimental 
data according to which some of the vaccines or immunomodulation products may 
intensify the replication of porcine circovirus and the clinical expression of the 
circoviroses (5, 7). On the market arise of some inactivated or subunit vaccines is 
of recent date in circovirosis prophylaxis, but the economical justification of 
introducing the specific immunoprophylaxis in this disease is still controversial (1). 

In our country there does not exist a clear evidence regarding to the level of 
infection with porcine circovirus of type 2, of course also because of technical and 
financial difficulties faced to evidencing the presence of the virus or of the immunologic 
fingerprint of that one, and for the moment a vaccine against this disease is not being 
produced. By the present study we wanted to obtain some serological, biomolecular and 
histopathological data, regarding to the presence of the infection (clinical or sub clinical) 
with PCV2 in three swine industrial growth farms in our country, data that can be 
subsequently used for an evaluation of the degree in which the achievement of the 
vaccine and the introduction of specific immunoprophylaxis for this disease would be 
justified economically speaking. We were following in this context also perfecting, inside 
Pasteur Institute, a PCR protocol for evidencing in biological samples the presence of 
genetic material specific to porcine circovirus of type 2. 
 

Materials and methods 
 

Researches were performed on serum samples harvested from live pigs 
(young population, sows, fat pigs and boars), and on organ samples (lungs, spleen, 
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kidneys, lymph nodes), harvested from dead bodies and abortions, from three 
swine industrial growth farms (coded as A, B, C), in our country, farms that do not 
use specific immunoprophylaxis methods against circovirosis. 

There were processed a total number of 111 serum samples ( 52 from farm 
A, 40 from farm B and 19 from farm C) and 24 organ samples (8 from farm A, 10 
from farm B and 7 from farm C), with the purpose of emphasizing the presence of 
porcine circovirus of type 2 or its immunological and/or histopathological fingerprint. 

Methods and laboratory techniques 
1. Immunoenzymatic reaction (ELISA), capture variant - used for 

antibodies titration (IgM and IgG type) specific towards PCV2, from serum samples. 
There was used the commercial kit Ingezim circovirus IgG/ IgM (Ingenasa Madrid- 
Spain). 

2. In vitro genetic amplification (polymerase chain reaction - PCR) - used 
for the detection of gene orf 2 of PCV, in organ samples. 

Previous to the amplification reaction there had been performed DNA extraction 
from samples of triturated tissues, by thermal lyses: boiling for 10 minutes at 100ºC and 
quick cooling on ice. Amplifications were of type simplex or duplex, using the primers 
pairs presented in table 1 and the cycling programs presented in table 2. 

 Table 1 
Primers designed 

*
 and used during this study 

Agent Gene Primer 
Sequence 

 5′′′′ - 3′′′′ 

Amplicon 
(bp) 

Tm 
(oC) 

References 
No. access 
GenBank 

PCV-orf2 F cct ggg gga aga aag 
tca tt 60 This study 

AY578327 
PCV-orf2 R aca gcg cac ttc ttt cgt 

tt 

275 
58  

orf2N1-F cgt atc caa gga ggc 
gtt ac 62 

orf2N1-R cgg ata ttg tat tcc tgg 
tcg t 

636 
64 

This study 
EF184226 

orf2Rom-F ccc gca gta ttc tga tta 
cca 62 

Porcine 
circovirus 
2 

orf2 

orf2Rom-R aca gcg cac ttc ttt cgt 
tt 

967 
58 

This study 
DQ233257 

* Primer 3 (http://www.genome.wi.mit.edu/cgi-bin/primer/primer3_www_results.cgi)  
Table 2 

Cycling programs used in this study 

No.  
crt 

Gene Primers 

Concentration 
of primers 

(pmole) PCR 
electiv 

Amplicon 
(bp) 

Program Amplifier 
Volume / 
reaction 

mix 

PCV-orf2 F 50 

1. 

orf2 
PCV-orf2 R 50 

275 

94oC, 5 ‘- 1x; 
94oC,1’ + 42oC, 1’ 

+72oC, 1.5’-5x; 
94oC, 1’ + 50oC,1’ 
+72oC-1.5’ -30x; 
72oC, 10’ – 1x; 

PE 
GeneAmp 
PCR 9600 
System, 
Applied 

Biosystem 

25 ul / 
PuRe Taq 
Ready to 
Go PCR 

Beads, GE 
Healthcare 
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4oC - forever 
orf2N1-F 50 2. 
orf2N1-R 50 

636 

orf2Rom-F 50 
3. orf2Rom-R 50 967 

94oC,5’ – 2x; 
94oC, 1’ + 55oC, 

1.5’ + 72oC, 2.5’ – 
30x; 72oC, 10’ – 
1x; 4oC - forever 

 
The design of the primers who’s sequence is presented in table 1, was 

achieved on-line with the logic program Primer 3, based on the sequences 
registered in GenBank, and at virtual control (on-line, by Blast Search) it was 
demonstrated that they are specific for the gene orf2 (9). The primers’ synthesis 
was commercially achieved (Generi Biotech, Czech Republic). 

Part of the organ samples were processed also at the Institute of 
Veterinary Medicine from Budapest, with primers designed by Tuboly (personal 
data).The control of amplicons was done by standard agar gel 1,5% 
electrophoresis, supplimented with ethidium bromide. The migration was done in 
TBE 1X, at 120 V, 60 mA, for 1 hour. Identification of the amplicons was done with 
the help of Herolab Easy RH system (software Image2PC), by comparing the size 
of the obtained amplicons with the DNA standard (PCR Marker,  Sigma). 

The histopathological exam - achieved on histological preparations colored 
by tricolor method with haematoxilin, eosin, methyl blue ( HEA) had as a purpose 
emphasizing some lesions characteristic for the clinical infection with porcine 
circovirus of type 2, this way completing the results registered by ELISA and PCR. 
 

Results and discussions 
 

During the epidemiological investigations performed in the three farms 
under study there were observed clinical aspects that led to suspecting a possible 
infection with porcine circovirus of type 2, by delays in development, respiratory 
disorders, abortions or premature birth. 

By immunoenzymatic processing of the serum samples there were 
obtained values of optical density (OD), which were interpreted according with the 
recommendations of the producer of the used kit. Thus, the serums who’s OD 
values were situated under the Cut Off values were considered negative, and those 
who’s OD values were situated above the Cut Off values, were grouped, 
considering the ratio between the optical densities registered for IgM and IgG, and 
titre IgM, in three categories, and that was: 
    - sera originated from pigs with active infections, when the OD values for 
IgM were higher than those for IgG; 
 - sera originated from pigs with recent infections (between 1 and 2 
months), when the OD values for IgG were higher than those for IgM, but the IgM 
titers were higher than 1/100. 
 - sera originated from pigs with old infections, when the OD values for 
IgG were higher than those for IgM, and the IgM titers were smaller than 1/100. 
 The serological results for the three farms under study are presented in table 1. 
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A first observation upon the data presented in table 3, might be that at 
each of the three farms evaluated there have been registered serologically positive 
cases for porcine circovirus of type 2, fact which indicates that the virus is or was 
present, under symptomatic or non symptomatic form, in the respective herds. 

Table 3 
Results of the serological exams for the three farms under study 

Farm A Farm B Farm C 
Category  Results 

no. % no. % no. % 
Negative 5 9.6 13 32.5 − − 

Young population 
Positive 6 11.5 12 30 − − 
Negative 8 15.3 1 2.5 6 31.5 Sows 
Positive 16 30.7 4 10 13 68.4 
Negative − − 2 5 − − Fat pigs 
Positive 13 25 8 20 − − 
Negative 2 3.85 − − − − 

Boars 
Positive 2 3.85 − − − − 

Negative 15 28.8 16 40 6 31.5 

Positive 37 71.1 24 60 13 68.4 

 Active Inf. 2 3.8 6 15 13 68.4 
 Recent Inf. 8 15.4 8 20 − − 

Centralization of 
the 

results 
   Old Inf 27 52 10 25 − − 

Total of samples 111 52  40  19  
 
More than that, the percentage of the positive results from the total number 

of examined samples was very high, over 60% at each of the three farms (figure 1). 
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Fig.1. Proportion and nature of the serological positive cases in the three farms 
under study 
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Analyzing the positive results considering the aspect of phase of the 
infection, it was found that if at farms A and B old infections prevailed, while at farm 
C all the positive results were given by active infections (figure 1). Positive cases 
were registered at all the categories of pigs (young population, sows, fat pigs and 
boars) that exist in the respective farms.  

Besides ELISA technique, that allowed an indirect emphasizing of PCV2, 
based on the presence of specific antibodies, we have also resorted to direct 
emphasizing, by PCR, of the presence of the viral genome in samples harvested 
from the respective farms (24 organ samples: lung, kidneys, spleen and lymph 
nodes, harvested from dead bodies and abortions). 

For each of the three farms specific amplicons were obtained, thus 
demonstrating the presence of viral genetic material in organ samples, with other 
words, infection with PCV2 (figure 2). 
 

 

 
Fig. 2 PCR - detection of PCV2. Samples from farms B and A.  Tuboly primers 
(personal data). Amplifications achieved by Dr. Daniel Cadar at the Institute of 

Veterinary Medicine from Budapest, Hungary. 
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Fig.3. PCR for detection of PCV2 genome. Primers orf2 Rom, amplicon 967 bp, ( 
lines 1-2), and orf 2 N1, amplicon 636 bp ( lines 4-6). Gel- electrophoresis TBE 1x. 
Lines 1,4: PCV-Rom ( DNA received as a gift from Prof. Tamas Tuboly, Hungary); 
lines 2,5: positive samples farm A; lines 3,6 : negative samples; line 7: Standard 

DNA- PCR Marker ( Sigma). 
 

 

 

Fig. 4. PCR for detection of PCV2 genome. Gel-electrophoresis TBE 1x. Line 1: 
positive sample farm C; line 2: negative sample farm C; line 3: positive control; line 
4: DNA- PCR Marker Standard ( Sigma). Primers: 50 pmole each. Amplicons: 275 
bp. Nonspecific amplicons, with other size than 275 bp, are due ti low temperature 

from the first cycles. 
 

It is interesting to mention the fact that most of the positive results were 
obtained from processing lymphonodes samples. 

The histopathological exam, performed on samples on which PCR positive 
results were obtained, has emphasized, in multiple cases, lesions characteristic for 
the infection with porcine circovirus of type 2 ( lymphocyte depletion in lymphoid 
organs, lymphohistiocytic broncho- pneumonia), succeeding to complete the results 
of the serological and molecular tests, and to demonstrate besides the 
epidemiological, clinical, and the morphopathological existing evidences in the 
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respective farms, that PCV2 is not only just present, but it also determines clinical 
cases of circovirosis, with  adherent loses, in the investigated herds. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5. Lymphonode: Strong lymphocytar depletion and hyperplasia with 
macrophages. Piglet of 95 days. Axiomat, Zeiss microscope. Coloration HEA x 

150. Photo Canon Power Shot G3. 
 

 
 

Fig. 6. Lung: Peribronchiolar lymphohistocytar  hyperplasia; cellular tromb with 
lymphocytes inside the lumen of the bronchiole. Pig of 95 days.  Axiomat, Zeiss 

microscope. Coloration HEA x 250. Photo Canon Power Shot G3. 
 

Conclusions 
 

From the results of the serological, biomolecular and histopathological 
investigations obtained during this study, there may be drawed the next 
conclusions:  

1. The swine herds of the three farms under study presented a high degree 
of infection with porcine circovirus of type 2, over 60% of the serological samples 
being positive. 
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2. Infection with PCV2 of the swine herds from the three investigated farms 
was demonstrated also by PCR tests performed in our country, and also at Insitute 
of Veterinary Medicine from Budapest, cooperation which has allowed, by 
comparing some of the results, the validation of the amplification protocol perfected 
inside the Laboratory of Molecular Biology from the SN Pasteur Institute SA. 

3. Corroborating the positive results registered for the serological and 
biomolecular exams with histopathological characteristic lesions and with nature of 
the morbid manifestations that evaluated at the farms under study, it may be 
affirmed that the porcine circovirus of type 2 was not just present in the tested 
herds, but that it has originated some PMWS clinical outbreaks, fact that may justify 
reconsidering the profilaxy and control measures of this disease in the respective 
farms. 
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