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Abstract

Porcine circovirus is an important viral species in the genus circovirus. It causes an immerse economic losses in the piggery
industry. According to the retrospective studies, PCV2 has circulated before its acclaimed detection from samples taken as
of the first outbreak in Canada. A bit far on in time, it has been reported in Europe, United States and Asian countries. The
disease is endemic in most pig producing countries. Since then phylogeny studies supported for the immergence of various
new Porcine circoviruses variants and genotypes. In addition to its natural reservoirs (wild and feral pigs), it also inhibits
calves, goats, canines and mice. Some insects like mosquitoes are also the potential carrier of PCV2 even let it for cross species

transmission. Hence those proper prevention measures of the mechanical carrier vectors of the disease should be noted
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together with the need of efficient vaccine against the pathogenic porcine circoviruses types.

J

Introduction

Viruses are the smallest biological agents that reproduce
inside the cells of living hosts or in vitro as if having in vivo
conditions [1,2]. Amongst the common family members of
viruses, the circoviridae is the recognized family which makes
up the smallest single stranded circular DNA based genomes.
The circoviridae is classified into the two main genera; the
circovirus and cyclovirus. It infects birds, mammals, aquatic
animals and invertebrates [3,4]. Hitherto, the virus called
gyrovirus (chicken anemia virus) was classified under the
family circoviridae, this virus is now classified in the distinct
family called Anelloviridae which has a propensity to infect
humans also [3,5,6].

The genus circovirus consists viruses of freshwater fish,
and catfish, mammals and birds [7-9]. It includes Barbel
circovirus, Bat associated circovirus 1-9, Beak and feather
disease virus, Beaked whale circovirus, Black-headed python
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circovirus, Canary circovirus, Canine circovirus, Chimpanzee
associated circovirus 1, Duck circovirus, European catfish
circovirus, Finch circovirus, Goose circovirus, Gull circovirus,
Human associated circovirus 1, Mink circovirus, Pigeon
circovirus, Porcine circovirus 1-3, Raven circovirus, Starling
circovirus, Swan circovirus and Zebra finch circovirus
[4]. Among those viral species, porcine circovirus (PCV)
has become known by its economic impact in the piggery
industry. As wholesome pig production is crucial to satisfy
the pork and other pig product demands in the world, the
health of this animal should be sustained satisfactorily [10-
12].

PCVs are divided into three sub-species: PCV1, PCV2
and PCV3. PCV1 and PCV2 were found in the 1970s and
1990s, respectively. The presence of porcine circovirus
2 before 1974 and 1998 (official detection of PCV2) was
confirmed by various retrospective studies [13,14]. But
clinical severity of the diseases gives the impression to have
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increased dramatically since 1997. While another type called
PCV3 was first noted in 2015 in North Carolina in the USA
form pigs with characteristics of cardiac and multisystemic
inflammation with metagenomic sequencing. Undoubtedly,
PCV1 doesn’t cause any remarkable ailment in pigs [15].
However, PCV3, similar to PCV2, is reported to be associated
with several swine diseases, including porcine dermatitis
and nephropathy syndrome (PDNS) and reproductive failure
[16].

PCV2 has been recognized as one of the main agents
accountable for PCV-associated disease (PCVAD) which has
caused immerses economic losses to the global pig industry
[17,18]. The complete genome sequence of PCV2 ranges
from 1766 or1768 bp and encodes at least for 11 predicted
open reading frames (ORFs) [19,20]. Henceforth, ORF1
(encodes for rep and rep’), ORF2 (encodes for cap protein)
and ORF3 responsible for apoptotic pathway in invitro and
viral pathogenesis in vivo and ORF4 have been studied well.
Furthermore, ORF5 and ORF6 might have an inhibitory
role against host immune surveillance and protein may
be involved in caspases regulation and the expression of
multiple cytokines respectively, [21-23].

PCVs are very common in domestic pigs as well as in wild
swine population. However, PCVs have been occasionally
isolated from non-porcine animals, including cattle, goats,
wild chamois, and roe deers, mice, raccoon dogs, minks,
foxes, and raccoon dogs, flies, mosquitoes, and ticks, and
shellfish [24-26], Pigs are ordinarily the natural reservoirs
of the virus. In this mini review, a snap shot of the historical
aspects of porcine circovirus with emphasis on type 2 and
its host preferences will be spotlighted. Which might enable
some beginners and experts to have a quick over view in this
groups of viruses?

Historical outlooks

PCV was first discovered in Germany in 1974 [27].
But in the 1990s a new circovirus was emerged that it was
different from the PCV reserved as cell culture contaminant.
In Canada, the first known outbreak of PCV has been
reported. This virus was initially termed like papovavirus,
and picornavirus-like come to be called post weaning
multisystemic wasting syndrome. Following this, there also
new report that john harding has also stated similar disease
syndromes in pigs kept intensively, in Saskatchewan, Canada.
Ensuing investigation of samples submitted to WCVM in
1995, Lori Hassard reported smaller dense particles, 19-19
nm that lacked the hallow appearance of parvo viruses in
electro micrographs [28]. After 2 years of trail, Lori Hassard
isolated a circovirus from PMWS case samples submitted
which was different from viruses found in Germany [28,29].
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Afterwards of the year 1997, the virus was reported in
Canada, United States and Europe [30-32]. This virus isolates
have shared less than 80 % of sequence identity than the
previous cell culture contaminant virus. There after the non-
pathogenic one come to be named as Porcine Circoviruses
type 1 and the one that associated with disease called as
Porcine Circoviruses type 2 [33]. However, retrospective
studies of coronaviruses revealed that the virus has been
found earlier than 1990s in Europe and America [13,14].

While in Asia, PCV2 infection was first stated in China
in 2000. To date the phylogenetic analyses of the complete
genome and ORF2 region of PCV2 isolates worldwide
have shown that PCV2 could be divided into eight distinct
genotypes. These have been named PCV2a, PCV2b, PCV2c,
PCV2d, PCV2e, PCV2f, PCV2g and PCV2h, which are still
circulating in the world [34-36]. Some studies in china
indicated that some of this genotypes share more than
78.7% of sequence identity [37]. Up to 2003 the PCV2a was
a main strain that infects the pigs worldwide. However, since
then, PCV2b becomes the dominant genotype in the porcine
population in America, Europe and Asian (albeit now days
the PCV2d become more prevalent in Asia and Europe)
countries. The newly identified sub-genotype [35,37,38].

The Disease In Swine Population

Porcine circovirus (PCV) type 2 causes’ porcine circovirus
associated diseases. PCVAD caused by PCV2 affects multiple
systems of the animals and is the etiological agent of post-
weaning multi-systemic wasting syndrome [39-41]. Drastic
wasting and lymphadenopathy are the characteristic signs
of PMWS. Lymphoid system, respiratory system, nervous
system, digestive system, urinary system, reproductive
system, integumentary system, cardiovascular system
and endocrine system of pigs are involved in the infection.
Currently, the diseases caused by PCV2 has resulted poor
growth, increased mortality, and weight loss progressing to
emaciation in pigs between the ages of 5 and 18 weeks and
the diseases become complicated while if there is coinfection
with other viral and bacterial diseases[29,42-47]. Thereby it
affects the pig production worldwide.

PCV2 Infection In Different Animal Species

PCV2 is known to infect both domestic and feral swine.
However, in now days, the virus is detected from many other
mammals and insects. It could infect mice, calves, minks,
canines and goats [24-26].

Raccoon dogs and mink

The prevalence of PCV2 stains in canine has also reported
in china. They documented that PCV2 isolates were identified
from raccoon dogs with the symptom of reproductive failure.
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PCV?2 affected raccoon dogs also show inappetence, lethargy,
depression, abortion, and sterility [24,48-50].

Calves

In recent times PCV2 infects caves and causes some
haemorrhagic diseases. PCV2 has been reported form beef
in USA. On the other hand PCV3 has been detected in zeno-
transplanted organs (heart) of baboon and later to all other
organs of it [51]. But the recent report from Xaver Sidler in
Switzerland has indicated that no PCV2-specific humoral
response has been measured in cattle after experimental
infection with PCV2 virus genome. On the other hand, PCV2
genome was found from dead piglets in china [11,52].

Goats

Goats are another mammal which PCV2 genome has
been detected. In china 6.12% of prevalence of PCVd has
been reported [53-55]. Furthermore insects like mosquitoes
can potentially carry and act as mechanical vectors for the
transmission of PCV in pig farms [52]. Thus form those
investigations it supports the inkling of cross species
transmission of PCV2.

Conclusion

Porcine circoviruses is the cause of porcine circovirus
associated diseases that it causes huge economic loss in the
piggery industry. According to retrospective studies, PCV2
has been there circulating before its official detection in
the first outbreak in Canada. Since from it official detection,
various phylogeny studies supported for the immergence of
new Porcine circoviruses variants and genotypes. The virus is
almost ubiquitous in the environment and endemic in almost
all parts of the countries mainly which kept pigs for pork and
those import different products of pork for consumption. It
has been also isolated in non-porcine species that it intently
gives the clue that it inhibits calves, goats, canines and mice.
Some insects like mosquitoes are also the potential carriers
of PCV2 and hence that proper control of the likely carrier
vectors should be noted together with the need of efficient
vaccine against the Porcine circoviruses type 2.
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