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Enteritis associated with porcine circovirus 2 in pigs
Junghyun Kim, Yooncheol Ha, Kwonil Jung, Changsun Choi, Chanhee Chae

A b s t r a c t
This report describes the diagnosis of porcine circovirus 2 (PCV2)-associated enteritis in 6 weaned pigs without postweaning 
multisystemic wasting syndrome by histopathology, virus isolation, and in situ hybridization. The most unique lesions were 
granulomatous inflammation affecting Peyer’s patches, characterized by infiltrates of epithelioid macrophages and giant multi-
nucleated cells. Large, multiple, basophilic or amphophilic, grape-like intracytoplasmic inclusion bodies were often seen in the 
cytoplasm of histiocytic cells and giant multinucleated cells. No microscopic lesions were observed in the lymphoid tissue, such 
as lymph node, spleen, and tonsil. A strong hybridization signal for PCV2 was detected in the cytoplasm of histiocytes and giant 
multinucleated cells in Peyer’s patches. Porcine circovirus 2 was isolated from homogenates of the small and large intestines in 
2 weaned pigs. The presence of diarrhea and granulomatous enteritis, and abundant PCV2 DNA associated with the microscopic 
lesions is suggestive of PCV2-associated enteritis. Thus, PCV2-associated enteritis could be a distinct clinical manifestation of 
PCV2.

R é s u m é
Nous décrivons ici le diagnostic d’entérite associée au circovirus porcin 2 (PCV-2) sans le syndrome de dépérissement multi-systémique en 
post-sevrage chez 6 porcs sevrés au moyen de l’histopathologie, l’isolement viral et l’hybridation in situ. Les lésions les plus caractéristiques 
étaient une inflammation granulomateuse des plaques de Peyer, caractérisée par une infiltration de macrophages épithéloïdes et de cellules 
géantes multinucléées. De gros corps d’inclusion intra-cytoplasmiques basophiles ou amphophiles en grappe ont souvent été vus dans le 
cytoplasme des cellules histiocytaires et des cellules géantes multinucléées. Aucune lésion microscopique n’a été vue dans les tissus lym-
phoïdes, tel que les nœuds lymphatiques, la rate et les amygdales. Un fort signal d’hybridation pour le PCV2 a été détecté dans le cytoplasme 
des histiocytes et des cellules géantes multinucléées dans les plaques de Peyer. Le PCV2 a été isolé d’homogénats du petit et du gros intestin 
de 2 porcs sevrés. La présence de diarrhée et d’entérite granulomateuse, et une quantité abondante d’ADN de PCV2 associées aux lésions 
microscopiques sont fortement suggestives d’une entérite associée à PCV2 et cette entérite pourrait être une manifestation clinique distincte 
de l’infection par PCV2.

(Traduit par Docteur Serge Messier) 
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Porcine circovirus (PCV), a member of the family Circoviridae, is 
the smallest known nonenveloped, single-stranded, circular DNA 
virus that replicates autonomously in mammalian cells (1). The fam-
ily Circoviridae is classified into 2 genera: Circovirus and Gyrovirus 
(2). Porcine circovirus (PCV), beak and feather disease virus, colum-
bid or pigeon circovirus, canary circovirus, and goose circovirus 
belong to the genus Circovirus (3–8). The genus Gyrovirus is repre-
sented by chicken anemia virus (CAV), the type virus for this group 
(9). Two types of PCV are now recognized. The first, PCV1, originally 
identified as a contaminant of the porcine kidney cell line PK-15, is 
considered to be nonpathogenic (10–12). The second, PCV2 has been 
associated with postweaning multisystemic wasting syndrome 
(PMWS) (13,14). Postweaning multisystemic wasting syndrome is 
characterized by progressive weight loss, respiratory signs, and 
jaundice (13,14). The characteristic microscopic lesion of PMWS is 
granulomatous inflammation with giant multinucleated cells and 
variable numbers of intracytoplasmic inclusion bodies in lymohoid 
tissues, such as lymph node, spleen, and tonsil (13,14). In addition 

to PMWS, PCV2 has been associated with various diseases, syn-
dromes in pigs, or both, including porcine dermatitis and nephrop-
athy syndrome (PDNS), reproductive failure, porcine respiratory 
disease complex, and exudative epidermitis (15–18). This report 
describes another clinical manifestation, enteritis, associated with 
PCV2 in weaned pigs.

A continuously farrowing swine unit experienced an epizootic of 
diarrhea in 150, 40- to 60-day-old weaned Landrace-Large White 
cross-bred sows. Approximately 30% of the weaned pigs were diar-
rheic during a 3-week period. A few pigs failed to gain weight and 
were stunted, but most weaned pigs continued to gain weight. Two 
weaned pigs (numbers 1 and 2) were submitted from this herd. 
Another 2 weaned pigs (numbers 3 and 4) were selected from 2 herds 
and submitted for diagnosis of the intermittent diarrhea. Two 
weaned pigs (numbers 5 and 6), aged 55 to 67 d old, from different 
herds were also submitted because of retardation of growth accom-
panied by diarrhea. Antibiotic theraphy did not show any beneficial 
results in the 6 cases. All pigs were submitted alive and, immediately 
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upon receipt, they were euthanized for necropsy by electrocution. 
Samples collected from lung, heart, inguinal lymph node, tonsil, 
thymus, spleen, small and large intestines, liver, kidney, and pancreas 
were fixed in 10% (w/v) buffered formaldehyde for 24 h and embed-
ded in paraffin by standard histologic procedures. Small and large 
intestines from the 6 weaned pigs were examined for viral pathogens 
such as PCV2, porcine parvovirus (PPV), porcine reproductive and 
respiratory syndrome virus (PRRSV), and classical swine fever virus 
(CSFV) and for bacterial pathogens such as Salmonella sp., Brachyspira 
pilosicoli, and Brachyspira hyodysenteriae. Homogenates of the small 
and large intestines were inoculated into cultures of PCV-free PK-15 
cells, MARC-145 cells, swine testicular cells, primary porcine fallo-
pian tube cells, and Vero cells. In situ hybridization was also per-
formed for PCV2, PRRSV, PPV, and CSFV, as previously described 
(14,19,20). Positive and negative control tissues for each virus 
were included by using an in situ hybridization procedure 
(14,19,20). Polymerase chain reaction (PCR) was carried out as 
previously described for Lawsonia intracellularis, B. pilosicoli, and 
B. hyodysenteriae (21–23).

The most consistent and predominant histopathological feature 
of the diarrheic weaned pigs was granulomatous inflammation and 
lymphoid depletion in the Peyer’s patches in the small and large 
intestines. The granulomatous inflammation was characterized 

by infiltrates of epithelioid cells and giant multinucleated cells 
(Figure 1). Another typical histopathological feature was the presence 
of intracytoplasmic inclusion bodies. Large, multiple, basophilic or 
amphophilic, grape-like intracytoplasmic inclusion bodies were often 
seen in the cytoplasm of histiocytic cells and giant multinucleated 
cells. In 2 of the pigs (numbers 4 and 5), the cecum and colon 
were intensively involved with multifocal necrosis and ulceration 
with fibrin and neutrophils exuding from the ulcerated areas into 
the lumen. No microscopic lesions were seen in other organs. No 
organisms were observed within any of the granulomatous lesions 
by Ziehl-Neelsen and Grocott’s methenamine silver stains.

A hybridization signal for PCV2 was detected in Peyer’s patches 
from all 6 weaned pigs. A strong hybridization signal for PCV2 was 
detected in the cytoplasm of histiocytes and giant multinucleated 
cells in Peyer’s patches (Figure 2). Occasionally, PCV2 DNA was also 
detected in the normal lymph node from 2 of the weaned pigs (num-
bers 1 and 4). No hybridization signal was seen in tissue sections 
pretreated with DNase. The probes for PPV, PRRSV, and CSFV were 
consistently negative in all tissues from the 6 weaned pigs.

Lawsonia intracellularis, B. pilosicoli, and B. hyodysenteriae were not 
detected in the small and large intestines by PCR. Salmonella 
typhimurium was isolated from the colon of 1 weaned pig (number 5). 
No other bacterium was isolated from the small and large intestines. 

Figure 1. Section of a small intestine from a pig with granulomatous 
enteritis. A cluster of histiocytes and giant multinucleated cells are seen 
in Peyer’s patches. Hematoxylin & eosin. 200 .

Figure 2. Section of a small intestine from a pig with granulomatous 
enteritis. Porcine circovirus 2 (PCV2) DNA is detected in macrophages by 
in situ hybridization. 200 .
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Cytopathic viruses were not detected after 5 passages. Porcine 
circovirus 2 was isolated from the homogenates of small and 
large intestines in 2 weaned pigs (numbers 2 and 3) and confirmed 
by in situ hybridization of infected cell cultures, as previously 
described (24).

A small amount of PCV2 DNA was detected in the lymph node 
without any microscopic lesions in 2 of the weaned pigs (numbers 2 
and 3). However, identification of PCV2 may not be significant since 
PCV2 can be detected in the lymph nodes from infected pigs without 
clinical PMWS or PCV2-associated disease by PCR and in situ 
hybridization (25). Therefore, the diagnosis of PCV2-associated 
enteritis was made on the basis of 3 criteria: (i) presence of diarrhea; 
(ii) presence of characteristic microscopic lesions in the Peyer’s 
patches but not in the lymph node; and (iii) presence of PCV2 within 
these lesions. These 3 criteria individually are nondiagnostic of 
PCV2-associated enteritis. Porcine circovirus 2 associated enteritis 
was not diagnosed if lymphoid tissues were not submitted with 
the case.

Results of the in situ hybridization suggested that PCV2 primar-
ily replicates in macrophages of the Peyer’s patches. Lymphoid 
depletion by replicating PCV2 is an indication of a direct or indirect 
pathogenic effect of the virus. Such microscopic changes may have 
an adverse affect on the antibacterial defence of the intestine and 
possibly predispose pigs to common secondary bacterial infections.

The presence of diarrhea and granulomatous enteritis and colitis, 
and abundant PCV2 DNA associated with the microscopic lesions 
was suggestive of PCV2-associated enteritis. Porcine circovirus 2 
associated enteritis should be differentiated from PMWS clinically 
and histopathologically because of considerable diagnostic overlap 
between the 2 conditions. Granulomatous inflammation and lym-
phoid depletion were not seen in the lymph nodes from all 6 of the 
weaned pigs. Moreover, concurrent outbreak of PMWS or PDNS was 
not observed in these herds. Thus, PCV2-associated enteritis could 
be a distinct clinical manifestation of PCV2. Porcine circovirus 2 
associated granulomatous enteritis should be considered as a 
differential diagnosis for grow-finish pigs with antibiotic non-
responsive diarrhea. Further studies are needed to define the role of 
PCV2 in granulomatous enteritis in swine.
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