The Pharma Innovation Journal 2023; 12(5): 2090-2094

www. ThePharmaJournal.com AN

The Pharma Innovation

ISSN (E): 2277-7695

ISSN (P): 2349-8242

NAAS Rating: 5.23

TPI 2023; 12(5): 2090-2094:
© 2023 TPI

www.thepharmajournal.com
Received: 02-02-2023

Accepted: 07-03-2023

Laltlankimi Varte

Assistant Professor, Department of
Veterinary Clinical Complex, College
of Veterinary Sciences & Animal
Husbandry, CAU (I) Jalukie, Peren,
Nagaland, India

Ravindran R

Associate Professor, Department of
Veterinary Pathology, College of
Veterinary Science, GADVASU,
Batinda, Punjab, India

Amrit Gogi

Assistant Professor, Department of
Veterinary Pathology, College of
Veterinary Sciences & Animal
Husbandry, CAU (I) Jalukie, Peren,
Nagaland, India

Malsawmkima

Assistant Professor, Department of
Veterinary Anatomy, College of
Veterinary Sciences & Animal
Husbandry, CAU (I) Jalukie, Peren,
Nagaland, India

N Bhumapati Devi

Assistant Professor, Department of
Veterinary Clinical Complex, College
of Veterinary Sciences & Animal
Husbandry, CAU (I) Jalukie, Peren,
Nagaland, India

Neithono Kuotsu

Assistant Professor, Department of
Veterinary Medicine, College of
Veterinary Sciences & Animal
Husbandry, CAU (I) Jalukie, Peren,
Nagaland, India

Sashitola Ozukum

Assistant Professor, Department of
Veterinary Clinical Complex, College
of Veterinary Sciences & Animal
Husbandry, CAU (I) Jalukie, Peren,
Nagaland, India

Keneisezo Kuotsu

Assistant Professor, Department of
Veterinary Clinical Complex, College
of Veterinary Sciences & Animal
Husbandry, CAU (I) Jalukie, Peren,
Nagaland, India

Corresponding Author:

Laltlankimi Varte

Assistant Professor, Department of
Veterinary Clinical Complex, College
of Veterinary Sciences & Animal
Husbandry, CAU (I) Jalukie, Peren,
Nagaland, India

Reproductive failure in Zovawk associated with
porcine circovirus-2

Laltlankimi Varte, Ravindran R, Amrit Gogi, Malsawmkima, N
Bhumapati Devi, Neithono Kuotsu, Sashitola Ozukum and Keneisezo
Kuotsu

Abstract

One of the main reasons for the decline in the swine population is reproductive failure. Porcine circovirus
(PCV), the cause of PCV2-related reproductive failure, is characterised by acute systemic sickness in the
dam, abortion, mummified foetuses, stillbirths, or weak-born piglets. The virus primarily attacks
lymphoid tissues, causing lymphoid depletion and immunosuppression in pigs. The purpose of this study
was to investigate the pathology and molecular diagnosis of porcine circovirus-2-associated reproductive
failure in Zovawk. The PCV was detected using primers to amplify the ORF2 region. The most common
gross lesions observed in the study were hydrothorax and or ascities, an enlarged and congested liver,
enlarged lymph nodes with mild congestion, and pneumonic lungs. Renomegaly and splenomegaly were
also observed. Histopathologically, the lungs showed interstitial pneumonia, loss of hepatocytes,
hydropic degeneration, and mononuclear infiltration in the liver. The kidneys showed hydropic
degeneration of the tubular epithelial cells with vascular congestion and haemorrhages in the inter-
tubular spaces. The spleen revealed mild to severe lymphoid depletion.
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Introduction

The swine population is important to India's socioeconomic condition, particularly in the
north-eastern region. According to the 20" Quinquennial Livestock Census, India has a total
pig population of 9.06 million pigs. Various health issues impact the swine population, with
reproductive issues being one of the most serious. Although many bacteria and parasites have
been shown to cause reproductive diseases in the pig population, viral causes have been found
to play a significant role in creating reproductive problems in pigs (Givens and Marley, 2008;
Meng, 2013) = 2, Porcine circovirus (PCV), a single-stranded DNA virus from the
Circoviridae family, is what causes PCV2-related reproductive failure (Tischer, 1982) [ and
may clinically result in acute systemic illness in the dam, abortion, increased nonviable
foetuses at parturition (mummified and stillborn piglets), or weak-born piglets (O'Connor et
al., 2001; Park et al., 2005; West et al., 1999) [* 5 61 West and co-workers [ reported the first
incidence of PCV2-associated reproductive failure in pigs. The virus has been reported in
many different countries in Asia, Europe, North America, Oceania, and South America
(Patterson and Opriessnig, 2010; Li et al., 2021; Franzo et al., 2022; Franzo et al., 2020) [":8 *
land has also been reported recently in India (Sharma, 2007; Rajkhowa, 2008; Bhattacharjee,
2021) [1%.12.131 Djagnostic techniques like PCR, virus isolation, immunohistochemistry, and in
situ hybridization can be used to detect PCV (Segalés, 2012) . The majority of livestock
farmers are dependent on a healthy pig population for their livelihood. Pig rearing is an
essential agricultural activity of small farmholders that influences socioeconomic development
in all North Eastern states. In view of the above facts, the current study was designed to
investigate the pathological and molecular detection of porcine circovirus 2-associated
reproductive failure in the Zovawk breed of pig.

Material and Method

Detection of PCV by polymerase chain reaction (PCR)

The ORF2 gene region of PCV2 was amplified using the published primer sequences PCVLF
5’-TAGGTTAGGGCTGTGGCCTT-3’and PCVLR 5’-CCGCACCTTCGGATATACTG-
3’amplified a target of fragment size 263bp (Larochelle et al., 1999) [ and the PCR mixture
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as mentioned in Table 1. The contents were properly mixed
by brief spinning and incubated in a thermal cycler. Cycling
conditions were as follows: one cycle of initial denaturation at
95 °C for 5 min, followed by 30 cycles of each of
denaturation at 95 °C for 45 secs, annealing at 60 °C for 45 s,
extension at 72 °C for 1min, and a final elongation step at 72
°C for 5 mins, which completed the reaction. Agarose gel
electrophoresis using 1.5% agarose gel containing ethidium
bromide was used to confirm PCR results.

Table 1: PCR mixture

PCR Reagents Amount
10X PCR buffer 2.5l
Forward primer (20 pmol/ul) 1.0ul
Reverse primer (20 pmol/ul) 1.0pl
10 mMdNTPs 0.60 pl

DNA 1 pl (approx. 750 ng)

Tag DNA polymerase (5U/ul) (Fermentas) 0.3 pl
Nuclease free water to make 25 pl

Histopathological examination

Tissue samples of aborted foetuses, stillborns and weak-born
piglets were collected from samples that were brought to the
postmortem hall, Department of Veterinary Pathology,
Selesih, Mizoram. The formalin-fixed tissues were processed
by the paraffin wax embedding method of tissue sectioning.
The sections were cut at 4-5 micron thickness and stained
with haematoxyline and eosin (H & E) stain for
histopathological examination (Luna, 1968) (161,

Results and Discussion

A PCR based on ORF2 primers flanking a 263-bp region
could be detected (Fig. 1) in 4 out of 12 PCV2 suspected
cases (33.34%). A similar report on the PCR amplification of
the particular sequence of PCV2 using type-specific primers
(Boilin et al., 2001; Rudan et al., 2009 [7 18 PCV2-
associated diseases are now recognised as one of the most
economically important global issues affecting growing
swine, with up to 20% mortality possible (Segales 2012) 241,
The severity of infection can be complicated by common co-
infections with other viruses or bacteria (Bandrick et al.,
2022) (191,

The present study showed typical clinical signs of PCV2-
associated reproductive failure like abortion and stillborn
piglets as the major clinical manifestations in the farm, as has
also been reported by other workers (West et al., 1999;
Patterson AR and Opriessnig, 2010; Opriessnig, 2007) 6 17,
200 A postmortem of 12 PCV2 suspected cases of aborted,
stillborn, or weak-born piglets was conducted (Figs. 2 and 3).
Ascites and hydrothorax were common findings. In some of
the cases, ascites alone was observed and in some,
hydrothorax alone (Fig. 4). Mostly the lungs were pale in
appearance, but some of them showed congestion with
varying degrees of mottling (Fig. 5). In the majority of the
cases, the liver was congested, and hepatomegaly was mostly
observed (Fig. 6). Kidneys mostly showed congestion, and the
capsules of the kidneys were easily peeled off. Renomegaly
was also observed in some of the cases (Fig. 7).
Splenomegaly was commonly observed, while in some cases
the spleen showed mild to severe congestion (Fig. 8). Such
findings on the gross lesions on PCV2 associated cases of
abortion, stillbirth, weak-born piglets, and other PCVAD were
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also reported (Sharma, 2007; Rajkhowa, 2008; Segalés, 2012;
Segales and Domingo, 2002; O'dea, 2010; Rosell et al., 1999;
Brunborg et al., 2004) 1112, 14,21, 22,23]

On histopathological examination, changes in the lungs were
characterised by severe interstitial pneumonia in atelectic
lungs. There was fibrinous exudate in the alveolar space with
an accumulation of mononuclear cells. Interalveolar septae
were thickened due to severe infiltration with mononuclear
cells. Congestion and haemorrhages were also observed in the
lung sections (Fig. 9). Microscopical changes in the liver
included severe hydropic degeneration and loss of
hepatocytes, mononuclear infiltration in portal areas,
congestion, and haemorrhages (Fig. 10). In the kidneys,
hydrophilic degeneration of the tubular epithelial cells with
vascular congestion and haemorrhages in the inter-tubular
spaces was observed (Fig. 11). Microscopically, the spleen
revealed mild to severe lymphoid depletion (Fig. 12). The
present study showed typical clinical signs of PCV2-
associated reproductive failure like abortion and stillborn
piglets as the major clinical manifestations, as also reported
by other workers (West et al.,, 1999; Kim et al., 2004;
Opriessnig et al., 2007) [ 24 251 Ag reported by O’connor et
al. (2001) ™ some weak-born, non-viable neonatal piglets
were also observed; most of the aborted and stillborn piglets
showed oedematous swelling with ascites and hydrothorax as
a consistent finding. Hydropericardium was also seen in many
of the cases. Similar changes were also reported (Segales,
2012; Brunborg et al., 2004; Johnson et al., 2002; (14 23. 261,
The clinical course of the disease is determined by the timing
of infection. According to a study conducted by Sanchez and
co-workers (2001) 71 foetuses inoculated at 57 days of
gestation had higher viral replication than those infected later
in gestation and at 21 days postinoculation, the foetuses
showed edoema, enlarged livers, and congestion, whereas
foetuses inoculated at 75 and 92 days of gestation failed to
produce similar lesions or viral loads. Late-term infections at
86, 92 and 93 days of gestation caused an increase in
reproductive abnormalities, including stillbirth, mummified
fetuses and weak-born piglets (Johnson et al., 2002) [261,

Fig 1: Agarose gel electrophoresis of PCR-amplified ORF2 gene
(263 bp) M: DNA 100 bp ladder, Positive control, Negative control,
1-5 test samples
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Fig 2: Aborted foetuses [~

Fig 6: Liver from stillborn piglet showing severe congestion

Fig 3: Weakborn piglet

Fig 8: Spleen from weak born piglet-enlarged and congested

Fig 9: Lungs showing thickening of interstitium due to congestion,
infiltration by MNC’s and serofibrinous exudates in stillborn piglet

Fig 5: Lungs from aborted foetus showing severe congestion (H&E, 100X)

~2092 7™


https://www.thepharmajournal.com/

The Pharma Innovation Journal

Fig 10: Liver from stillborn piglet showing severe congestion in the
sinusoids with foci of infiltration of mononuclear cells (H&E, 400X)

Fig 11: Kidney from weakborn piglet which died after 3 days
showing congestion and haemorrhages in the inter-tubular spaces
and mild hydropic degenerations in the tubular epithelial cells (H&E,
400X)

Fig 12: Spleen from a weakborn piglet died at 2 days, showing
severe lymphoid depletion (H&E, 400X)

Conclusion

Molecular diagnostics is the gold standard for detecting PCV-
2 and differentiating it from other infectious diseases because
clinical manifestation and postmortem investigation make it
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practically impossible to distinguish between the multiple
viral viruses affecting pigs. Although significant progress has
been achieved in understanding PCV2 pathogenesis and
immunological interaction, many fundamental questions
remain unanswered. There is a considerable risk of the
introduction of transboundary illnesses due to the enormous
growth in global trade, human travel, and animal transit.
Therefore, a future study on the molecular epidemiology of
the circulating PCV is required, which will help in the
modification of management practises and the development of
vaccination strategies to prevent the PCV infection.
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