


emerging disease complex devastating the pig industry
worldwide. It consists of non-enveloped viruses that be-
long to the genus Circovirus, family Circoviridae. They
contain a circular, single-stranded DNA genome of ap-
proximately 1.76 kb [24, 27]. Porcine circovirus type 2 and
PCVADs are present on all continents and have been re-
ported in many countries worldwide [4]. PCV2 persists as
a subclinical infection in most commercial pig herds [33].
Both asymptomatic and diseased pigs shed virus or viral
DNA in excretions and secretions [26], contaminating the
premises, with the most susceptible being post-weaned
pigs. The virus is stable and persists in the environment
for prolonged periods of time, resulting in the exposure of
young piglets. The mode of infection is widely believed to
be through the oro-nasal route [34].

The group of diseases associated with PCV2 include:
Post-weaning Multi-systemic Wasting Syndrome (PMWS),
a multifactorial disease that usually appears in weaned pigs
between 7 and 16 weeks of age [35]; Porcine Dermatitis
and Nephropathy Syndrome (PDNS) is commonly seen in
pigs that are 12— 14 weeks of age [20]; Porcine Respiratory
Disease Complex affects pigs from 8 to 26 weeks of age
[17]; enteritis with PCV2 involvement often affects animals
between 8 and 16 weeks of age [22]; reproductive failure af-
fects mostly first parity gilts [38]; while congenital tremors
affect newborn piglets [19].

Control and prevention strategies are two folds: im-
proved management and biosecurity practices, and vac-
cination. The major goals of improved management and
biosecurity practices include minimizing pig-to-pig con-
tact, ideal biosecurity, improved hygiene and nutrition
[25, 15]. Direct pig-to-pig contact has been identified as
a potential means of viral spread in a herd [37]. Establish-
ing solid partitions between pens and adopting all-in-all-
out systems across the farm are recommended to reduce
the pig-to-pig contacts [37]. Using only semen or boars
of known health status for artificial insemination (AI)
and breeding, prevents vertical transmission of the virus.
The quarantine of newly purchased pigs and minimizing
visitors to a facility helps to prevent the introduction of
new infections. Thorough cleaning and disinfection pro-
cedures using an effective disinfectant such as potassium
peroxomonosulphate, sodium hypochlorite, and sodium
hydroxide [22], in addition to other hygiene measures in-
cluding regular changing of boots and clothes, prompt re-

moval of sick and dead pigs, proper disposal of dead pigs
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have been recommended to curb the spread of infection
within herds/farms [37].

The prevalence of PCV2 viral antigen (or DNA) record-
ed in different countries varied widely, including: 23 % in
Japan, 8 % in Korea, 35% in the UK, 10% in the USA, and
509% in Taiwan [5]. In the sub-Saharan African regions, the
virus has been detected and the disease reported only in
three countries; South Africa [1, 12], Uganda [21, 28, 39]
and Mozambique [23]. The prevalence of PCV2 DNA re-
corded also varied widely in these three countries, includ-
ing: 15.93% in South Africa [2], 77 % and 25 % in Uganda
[21, 39], and 54 % in Mozambique, respectively [23].

PCV2 strains have been classified into four main geno-
types (PCV2a, PCV2b, PCV2c, and PCV2d) based upon
the phylogenetic analyses performed with their full ge-
nomes and ORF2 sequences [14, 40]. A fifth genotype,
PCV2e has also been identified in Mexico and USA [16],
all of which have neither been detected nor identified in
Nigeria, although anti-PCV2 antibodies have been detect-
ed in pig sera at a prevalence of 1.4 % [3].

There is insufficient data on the prevalence and geno-
types of PCV2 in the sub-Sahara African regions [1]. Partic-
ularly, there is a dearth of information on PCV2 in Nigeria
and not much work has been done to detect its presence in
the country. In this study, the prevalence of PCV2 was deter-
mined by the use of the Polymerase Chain Reaction (PCR).

MATERIALS AND METHODS

Study area, samples, data collection and the study animals

Targeted surveillance was accomplished in 12 selected
pig farms in Abeokuta and environs, by multi stage sim-
ple random sampling. Abeokuta is positioned at 7°9'39'N
and 3°20'54'E on the Ogun River. The four local govern-
ment areas (LGAs) are Abeokuta South, Abeokuta North,
Odeda and Obafemi-Owode. Abeokuta South LGA has
a human population of 250,278 and an area of 71 km?,
Abeokuta North LGA has a population of 201,329 and an
area of 808 km?, Obafemi-Owode LGA has a population of
228,851 and an area of 1,410 km? while Odeda LGA has
a population of 109,449 and an area of 1,560 km? [6].

A total of 207 blood samples were randomly collected
from pigs with different age groups, irrespective of their
health status. The pigs sampled were of mixed breeds (Ni-
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Camborough) and were intensively managed. The age of
the pigs sampled ranged from a day old to 24 months and
were categorized according to the following production
groups: 0—3months (piglets), 3—6 months (growers),
and over six months (adults/breeders). The health status of
each pig was recorded as sick or apparently healthy, based
on the presence or absence of their clinical abnormalities.
The clinical data were obtained by interviewing the farm
owner, from farm records and/or by direct observation
of the pigs and the farm environment. The sick pigs were
physically examined and the clinical parameters noted.
About 3ml of blood was collected via the anterior vena
cava. The serum was harvested by allowing the blood to
clot undisturbed at room temperature. It was centrifuged
at 1000 g for 10 minutes. The supernatant serum was pi-
petted and transferred into Eppendorf tubes and stored at
-20°C until used later.

Deoxyribonucleic acid (DNA) extraction
Deoxyribonucleic acid was extracted from the serum
using Quick-gDNATMMiniPrep (Zymo Research Corpo-
ration, Irvine, CA 92614, USA) as described by the manu-
facturer. Briefly, 200l of genomic lysis buffer was added
to 50 pl of serum in a sterile 1.5ml Eppendorf tube, thor-
oughly mixed by vortexing for 4—6 seconds and incubated
at room temperature for 5—10 minutes. The mixture of
the serum and lysis buffer was transferred to a spin col-
umn in a collection tube and centrifuged at 10,000 g for
60 seconds, after which the collection tube with the flow
through was discarded and the spin column transferred to
a new collection tube. This was followed by adding 200 pl

of prewashed buffer to the spin column and centrifuged

at 10,000 g for 60 seconds, after which 500l of genomic
DNA washed buffer was added to the spin column and cen-
trifuged at 10,000 g for 60 seconds. The DNA was eluted by
transferring the spin column into a new 1.5ml Eppendorf
tube and 50 ul of elution buffer was added to the spin col-
umn and incubated at room temperature. The eluted DNA

in the Eppendorf tube was stored at -20°C until used later.

Polymerase Chain Reaction

Two sets of species-specific primer sets (Table 1) were
selected based on published data [41]. The sets of primers
were optimized with DNA already extracted from serum
samples positive for PCV2a and PCV2b obtained from the
Research Centre for Animal Health (CReSA), Cerdanyola
del Valles, Spain, which were also used as positive controls.

Polymerase chain reaction amplification was performed
according to [18, 41] in a 20 ul final reaction volume con-
taining the equivalent of 20ng of genomic DNA, 10mM
Tris-HCL pH 8.3, 1.5mM MgClz, 50 uM KCl, 200 uM each
of dN'TPs, 40 ng of each of the primers and 1 unit of Ther-
musaquaticus DNA polymerase (Bioneer, USA). Both sets
of primers were used to perform PCR for each field sam-
ple separately, including the positive control samples. The
mixtures were placed in a My Cycler (BIORAD, USA) with
the following reaction conditions:

Polymerase chain reaction for PCV2a, and PCV2b in-
volved an initial denaturation at 94°C for 5 min, followed
by 40 cycles at 94°C for 15s, 60°C for 20s, 72°C for 30s,
and a final extension for 10min at 72°C. The PCR reac-
tion products were visualized by electrophoresis on a 1.5%

agarose gel.

Table 1. Primer sets names, sequences and sizes of the expected amplicon

Sequences

Primer set Species (5-3) Expected band sizes References

FPCV2ab

RPCV2a PCV2a and PCV2e CAGTTCGTCACCCTTTCCC 546bp (Zhaietal,2011)
GGGGGACCAACAAAATCTC

FPCV2ab

RPCV2b PCV2b, PCV2c and PCV2d CAGTTCGTCACCCTTTCCC 547bp (Zhaietal,2011)
GGGCTCAAACCCCCKCWC

31









observed [8]. The samples employed in this study were col-
lected during periods of no report of any disease outbreak.
The absence of an overt disease outbreak may thus explain
the low prevalence obtained in this work. Another possible
reason for variation in the prevalence is the production
group of pigs the study focused on. Our study cut across
all production groups of pigs. On the contrary, a study that
focused on grower/finisher group in the USA reported
a PCV2 high prevalence of over 82.0% [31]. This suggests
that focusing on a particular production system may influ-
ence the disease prevalence.

The choice of the sets of primers used in this study was
selected by the possibility of detecting other PCV2 geno-
types and multiple strain of co-infections. However, at-
tempts to obtain positive DNA samples that would serve
as positive controls for the other genotypes were not suc-
cessful; therefore, this work was focused on detecting only
PCV2a and PCV2b. 'This can however, be confirmed by
sequencing and phylogenetic analysis, which, were not
included in the objective of our study. Thus, our present
study has provided a good foundation for further studies
on the molecular characterization of PCV2 in Nigeria. The
higher prevalence of PCV2b than PCV2a recorded could
be due to a genotypic switch from PCV2a to PCV2b over-
time. This is supported by other published reports [9, 10,
13, 30]. The concurrent infection of PCV2a and PCV2b
obtained is an indication that more than one genotype can
possibly co-infect the same pig under natural infection.
This is also consistent with some earlier reports [18, 41].

Our studies revealed that the pig farmers were of the
opinion that runting, high piglet mortality, late term abor-
tion, still birth and anoestrous in gilts and sows, which are
problems associated with PCVAD, were present in their
farms and are also the most common factors limiting the
productivity of their pigs. Out of 136 growers studied,
52.9% were runted while 36.8 % were emaciated. All of the
three farms examined in Abeokuta South LGA were posi-
tive for PCV2 infection, whereas two farms out of three
examined in each of the other three LGAs namely; Abeo-
kuta North, Obafemi-Owode and Odeda were positive for
PCV2infections. It was observed that the three farms where
PCV2 infection was not detected had a reasonable level of
farm management and biosecurity measures in place. They
had foot dips containing disinfectants at the farm entrance,

restricted movement of people were practiced, and work-
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ers wore protective clothing, boots, and gloves during the
farm operations. Isolation and quarantine facilities were
also available. These farms also practiced the all-in-all-out
system and close weight range of piglets on entry to nurs-
ing. This may explain why, in contrast to other nine farms,
PCV2 prevalence was 0% on these three farms. These find-
ings agree with several epidemiological studies, which have
shown that management, housing and husbandry factors
were strongly related to the risk of developing PCVAD
[33]. Rodent control was absent in all the farms thus pre-
disposing to infections, especially in those farms with poor
hygiene. This is an issue of concern, as rodents are possible
risk factors in the transmission of PCV2 [29].

It was observed in our study, that adult pigs (gilts, sows
and boars) had a slightly higher rate of infection than the
piglets (nursery and weaners), and the growers (growers
and finishers). Even though there is variation in clinical
forms of the disease across age groups, there was no signifi-
cant difference between the occurrence of PCV2 infection
and age groups in this study. This agrees with an earlier re-
port that compared the amount of PCV2 DNA in PCVAD
cases and did not identify any age-related association [36].

The prevalence of PCV2 in males was not significantly
higher than in females, therefore suggesting that the infec-
tion of PCV2 was not influenced by sex. The higher preva-
lence in Abeokuta South LGA and Abeokuta North LGA
than Obafemi-Owode and Odeda LGAs may be due to the
higher stocking density of pigs due to space constraints in
the urban areas. In addition, most of the pig farms in the
high-density areas were in close proximity to each other.
Obafemi-Owode and Odeda LGAs that are more sparsely
populated, had much lower prevalences. The pig farms in
these LGAs were located far away from residential areas
and from each other, thereby possibly reducing the risk of
PCV2 transmission in these areas. The breed prevalence
of PCV2 infection was not studied because all of the pigs
sampled were crosses of various breeds.

Although there were no pigs with a definitive diagnosis
of PCVAD:s in this study, four on-farm observations sug-
gested that some farms might have had an outbreak of the
disease at some point in time: firstly, weak management
practices including inadequate housing facilities and bio-
security measures; secondly, three farms had a recent his-
tory of unusually high rates of piglet mortality, infertility,

abortion and still births, and large numbers of runts in the



piglet and grower groups; thirdly, the owner of farm 6 re-
ported that the pigs on the farm did not respond to mass
treatment, following a presumptive diagnosis of trypano-
somiasis, a disease with similar clinical signs as PCVADs
in pigs; and fourthly, both single and mixed infections of
PCV2 DNAs were detected in both apparently healthy and
the sick pigs on the farms. The scope of our work did not
cover the diagnosis of PCVADs. In light of the findings
in this study however, such investigations are required as
PCVADs may be a differential diagnosis of trypanosmiasis

in pigs in the study areas.

CONCLUSIONS

This work reports on the detection of PCV2 DNA in se-
rum samples of pig populations in Abeokuta, Nigeria, even
though the clinical disease has not been diagnosed in the
country. It is therefore recommended that large-scale epi-
demiological studies covering all geographical regions be
carried out to diagnose and determine the overall preva-
lence of PCV2 and PCV2 genotypes in the country by se-

quencing and phylogenetic analysis.
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