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ABSTRACT

Porcine circovirus-2 (PCV-2) infection is currently considered an important disease of swine. The

pathogenic agent was first described in Brazil in 2000. This study detected the PCV-2 DNA in four Brazilian

pig tissues collected between 1978 and 1979. This observation is the oldest description of this virus in

Brazil.
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Porcine circovirus (PCV) is a member of Circoviridae
family along with other animal circoviruses, such as psittacine
beak and feather disease virus and chicken anemia virus (4).
PCV is one of the smallest viruses that replicates autonomously
in mammalian cells and it is characterized as an icosahedral
non-enveloped virus with 17 nm containing a single-stranded
circular DNA genome with about 1.76 kb (9, 22). Currently,
two species of PCV are recognized, PCV-1 and PCV-2. PCV-1
was originally identified in the porcine kidney cell line (PK15)
(22) and is being considered a nonpathogenic virus. PCV-2 is
associated with postweaning multisystemic wasting syndrome
(PMWS) (3, 8, 10).

PCV-2 is usually associated to porcine dermatitis and
nephropathy syndrome (PDNS), abortions, reproductive failure
in sows, respiratory porcine disease complex and PMWS (13,

17, 21, 23). The association of PCV-2 with any of these

diseases is currently named as PCV-2 associated diseases
(PCVAD). PCVAD are considered as important swine diseases
causing significant economic losses in swine worldwide
industry (2, 11, 18).

PCV-2 infection was first described in Canada in 1991
associated to PMWS (7). This agent has a worldwide
distribution (1), including Brazil, where it was first described
in 2000 (5). Since the first record, retrospective studies with
stored tissues have been conducted in several countries and
used techniques such as in situ hybridization (ISH),
immunohistochemistry using monoclonal antibody or nested-
PCR. Considering these studies, PCV-2 was detected in Spain
in lung and lymph node stored tissues from 1986 (19), in
Thailand in tonsil lymph nodes and spleen from 1993 (12),

even in Brazil, in the kidney, liver and lymph nodes from 1988

(6).
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The aim of this study was to conduct a retrospective
research of PCV-2 DNA in Brazilian sample tissues collected
in 1978 and 1979, stored in blocks of paraffin for histological
analyses.

We used the quantitative real time polymerase chain
reaction (qQPCR), which is an extremely useful tool to clarify
the pathogenic action of viral agents in animal infectious
diseases. This technique, qPCR, when compared to other
methodologies, such as, conventional PCR and in situ
hybridization allowing an increase in the detection frequency
of viral agents and becoming an interesting technique for
pathogen diagnosis (15).

Twelve histological sections of lung, renal, liver and
lymphoid tissues stored in paraffin blocks from 1978 and 1979
were selected considering the presence of suspected lesions
caused by PCV-2. Information about clinical signs,
macroscopic and microscopic animal lesions were collected
from the log file of the protocols in the tissue collections from
the Histopathology Laboratory from Veterinary Department
from the Federal University of Vicosa, located in Vigosa,
Minas Gerais, Brazil.

The 10 um selected histological sections were treated with
xylol to remove the paraffin, and then centrifuged and washed
with ethanol (100%). After the supernatants were discarded,
the DNA from tissue was extracted using the WIZARD SV
Genomic Purification System kit (Promega, Madison, USA).
The DNAs were quantified by spectrophotometric assays.

A full length PCV-2 genome (GenBank access number:
DQ364560) cloned into pGEM vector (Promega, Madison,
USA) and propagated in DH50. Escherichia coli cells was used
as internal standard for PCV-2 DNA quantification assays. The
plasmid was purified using the commercial kit Wizard Plus SV
Minipreps DNA Purification System (PROMEGA, Madison,
USA), and quantified by spectrophotometry. The primers and
probe used for qPCR were described by Olvera et al. (16). The
optimized reactions contained 200nM of each primers, 200nM

probe, 12.5uL TagMan® universal master mix (Applied
Biosystems, Foster City, USA) and 300ng DNA template.

PCV-2 from 1978 in Brazil

Autoclaved ultra purified water was added to achieve the final
volume of 25uL. Amplifications were carried out under
universal cycling conditions (10 min at 95°C, 2 min at 50°C, 40
cycles of 15 sec at 95°C, and 1 min at 60°C). The ABI Prism
7.500 detection software generated a standard curve with the
threshold cycle (Ct) values of the 10-fold dilutions of PCV-2
plasmid (from 10” to 10" copies of the viral genome). Positive
and negative reference samples were tested along with the
unknown samples in each run. The detection software
calculated the correlation PCV-2 copy number of the samples
considering the standard curve.

Alternatively, the samples was tested using the nested
PCR previously described by Lyoo et al. (14). The nested PCR
products were purified and sequenced by the commercial
Macrogen facility (Macrogen, Seoul, Korea). The ORF2 partial
sequences were compared to sequences of PCV-2 in GenBank
through the Basic Local Alignment Search Tool (BLAST)
(http://www.ncbi.nlm.nih.gov/).

Four of the tested sample tissues showed positive results
for PCV-2 DNA by the qPCR technique (Table 1). Positive
samples were from the 1978 stored tissues, and presented
numbers of genome copies between 1.08 and 2.00 (logo
values) in 300ng of DNA (Figure 1). The sensitivity can be
attributed to the degree of conservation of the samples because
they were stored in paraffin for nearly 20 years and the quality
of DNA obtained was not satisfactory. It was not possible to
perform immunohistochemical tests because of the degree of
deterioration of the samples.

The same samples that presented positive results for PCV-
2 DNA by qPCR and nested PCR showed typical lesions of
viral infection (Table 1). The observed lesions were compatible
with PCV-2 infection, and were characterized by the presence
of interstitial pneumonia with mixed inflammatory cell
infiltrate. These characteristic lesions associated with the
detection of the PCV-2 DNA diagnosis support the hypothesis
of PCV-2 respiratory infection. The nucleotide analysis showed
that the sequences obtained in this study have 99-100% identity
with other sequences of PCV-2 in GenBank (Table 1).
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Table 1. Description of samples stored in paraffin blocks.

PCV-2 from 1978 in Brazil

Results of  Regults of gPCR . . . . T
Year pested-PCR (logy, values) Identity Tissues Macroscopic/microscopic lesions Clinical sings
1978 - Negative - Lung Pneumonia/interstitial pneumonia Respitarory disease
1978 + 2.00 99% Lung Pneumonia/interstitial pneumonia Respitarory disease
1979 ) Negative ) Kidney Not lesions associated disease Wasting
- ) - ) Increase in volume/periportal )
1979 Negative Liver hepatitis Wasting
- . - Not macroscopic and microscopic ot clinical sings associated
1979 Negative Lymph nodes lrésions P disease
- - i i ic Not clinical sings associated
1979 Negative Lymph nodes Not macroscolp:sci ;\:Sd microscopic oo
- . - Not macroscopic and microscopic ~ Not clinical sings associated
1979 Negative Lymph nodes ll;sions P disease
1979 L11 Lung Pneumonia/interstitial pneumonia Respitarory disease
+ 100% Pneumonia/interstitial pneumonia ) )
1979 1.44 Lung Pneumonia/ interstitial pneumonia Respitarory disease
1979 1,50 Lung Pneumonia/interstitial pneumonia Respitarory discase
1979 ) Negative . * * *
1979 B Negative B * * *
* Swine tissues not identified.
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Figure 1. Detection of Porcine circovirus-2 (PCV-2) in brazilians archived porcine tissues. (A) Nested PCR products obtained from

positive tissues samples. Lane M: molecular size standard (Generuler 1kb DNA ladder; Fermentas, Vilnius, Lithuania). Lane 1: positive

control. Lane 2: negative control. Lanes 3-6: nested PCR products from archived porcine tissues (360bp). (B) Detection of DNA viral by

quantitative real time PCR. Average threshold cycle (Ct) values plotted against DNA PCV2 copy, number of positive samples and

standard curve. The standard curve and the calculated efficiency for this assay were y = -4,425x + 42,361 and 98,05%, respectively.
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These results indicate the presence of PCV-2 in Brazil
since 1978, despite the fact that this viral agent became
significant for world swine production only in 1997 when the
clinical signs were experimentally reproduced by Clark (7).
The detection of PCV-2 in stored tissues from years before
1997 was also observed in other countries (12, 19), even in
Brazil (6). According to Segalés et al. (20) several tissue
samples could be associated to PCV-2 after the description of
PMWS, indicating the presence of this pathogen since 1969.
However, these works have not classified the genotype of
PCV-2.

The detection of PCV-2 in stored tissues from 1978 by
qPCR and nested PCR shows the presence of this viral agent in
porcine production before its first record in Brazil, which
occurred in 2000. This result indicates that the evolution of
PCV-2 in Brazil may have occurred since this period.
Furthermore, the utilization of qPCR in a retrospective study
opened a new way to investigate the evolution of PCV-2 in a

worldwide perspective.
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