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� A very small, non-enveloped, closed 
circular, single stranded DNA virus 
(1768 bp) that belongs to the 
Circoviridae family

� PCV2-infection is widespread and 
essentially all pig herds. 

� Transmit primarily via direct contact.  
Aerosol and vertical transmission 
have also been reported.

Olvera et al. 2007. Virology. 357: 175-185.
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� PCV2 could be divided into two 
groups (1 and 2) and eight 
clusters (1A to 1C and 2A to 
2E), but none of those was 
apparently associated with 
disease status or geographic 
area.

Olvera et al. 2007. Virology. 357: 175-185.
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The 0737A strain DNA was a mosaic sequence, with the 
ORF1 region from PCV2a and ORF2 from PCV2b.

http://www.vetmed.iastate.edu/departments/vdpam/swine/diseases/pcv2/associated_diseases/factors/default.asp
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� Severe Systemic PCV2 Infection (Postweaning Multisystemic
Wasting Syndrome; PMWS)

� PCV2-associated Pneumonia 

� PCV2-associated Lymphoid Depletion

� PCV2-associated Abortions and Reproductive Failure

� PCV2-associated Myocarditis and Vasculitis in Growing Pigs

� Porcine Dermatitis and Nephropathy Syndrome (PDNS) 

� PCV2-associated Enteritis

� PCV2-associated Hepatitis

� PCV2-associated CNS Disease

� PCV2-associated Exudative Epidermitis

http://www.vetmed.iastate.edu/departments/vdpam/swine/diseases/pcv2/associated_diseases/default.asp
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http://www.vetmed.iastate.edu/departments/vdpam/swine/diseases/pcv2/
associated_diseases/factors/coinfections.asp
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� Spread via infected peripheral blood mononuclear cells

� Preferentially replicate in B and T lymphocytes leading to 
severe depletion of the 2 populations

� Enhance MCP-1 production >> monocyte accumulated in 
lymphoid tissues >> granulomatous inflammation (Kim and 
Chae, 2003)

� Destruction of the lymphoid follicle infrastructure >> abnormal 
antibody responses 

� Level of neutralizing antibodies correlated to protection (Fort 
et al., 2007).
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� Activation of naïve T 
lymphocytes by 
professional APCs 

� Initial interaction of 
naïve T cells with 
APCs occurred in 
peripheral lymphoid 
organs.
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Chae, 2004. Vet. J. 168: 41-9.

The permanent damage of the lymphoid structure character ized by severe lymphoid 
depletion with loss of lymphoid foll icles, with infi ltrations of epithelioid cells and 
mult inucleated giant cells 

0� � � � � �� 	� � � �� ��� �

http://www.vetmed.iastate.edu/departments/vdpam/swine/diseases/pcv2/associated_diseases/
images/lymph2_lg.jpg
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Adapted from McCullough et al., 2007. Proceedings of the 38th meeting of AASV. p.597-503.  
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Cao and Liu, 2007. Curr. Opin. Immunol. 19: 24-30.
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� Roles of type I IFNs in innate immune responses
� Induction of cellular resistance to viruses and inhibition of viral replication and 

dissemination (anti-viral state).

� Act as a survival factor for pDCs.

� Promotion of macrophage development and maturation.

� Activation of NK cells. 

� Roles of type I IFNs in adaptive immune responses
� Enhancement of the expression of TAP and MHC molecules.

� Activation and licensing of conventional DCs.

� Potentiation of CD8+ T-cell cross-priming in response to exogenous Ags.

� Promotion of the survival and proliferation of long-lived, memory-type CD4+ and 
CD8+ T cells.  

� Upregulation of IFN-� production by DCs and T cells, thus favoring Th1 
responses.

� Direct and indirect participation in B-cell development and functions

Mansour Haeryfar, 2005. Trends in Immunol. 26: 311-317.
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� Subset-dependent modulation of dendritic cell activity by 
PCV2 (Vincent et al., 2005)

� PCV2 can persist within myeloid DCs and plasmacytoid DCs in 
the absence of virus replication.

� PCV2–DC interaction neither induced nor inhibited DC 
differentiation.

� PCV2 was immunomodulatory, being effected through the 
reaction of NIPC to danger signals (TLR).

� Most danger recognitions by APCs are impaired by PCV2 
infection (TLR2, TLR3, TLR7, TLR8, TLR9) (reviewed in 
McCullough et al., 2007)
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Adapted from McCullough et al., 2007. Proceedings of the 38th meeting of AASV. p.597-503.  
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Adapted from Belkaid and Rouse. 2005. Nature Immunology. 6:353-360
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� Aberrant  cytokine productions in pigs 
suffering with PMWS and PDNS.

� Increased IL-10 production during the 
viraemic stage (Darwich et al., 2007).

� PDNS: the microscopic hallmark
lesions of PDNS� generalized
vasculitis and glomerulonephritis� are
suggestive of a type III
hypersensitivity reaction which is
characterized by deposition of
antigen�antibody aggregates or
immune complexes at certain tissue
sites�

http://www.vetmed.iastate.edu/departments/vdpam/swine/diseases/pcv2/associated_diseases/pdns.asp
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Redpath et al., 2001. Trends Microbiol. 9: 86-92.

PCV-2

PCV-2 induced inter leukin-10 
modulates recall antigen responses.
Kekarainen et al., 2008. J.Gen.Virol. 
Mar;89(Pt 3):760-5.
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Adapted from McCullough et al., 2007. Proceedings of the 38th meeting of AASV. p.597-503.  
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Courtesy Dr. R. Thanawongnuwech, CU.VET.PATH.

http://www.vetmed.iastate.edu/departments/vdpam/
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Immune regulationImmune regulation



6

&� � 	� � � �� ) �� � � � � � � � � � � �� � � � �2 � � �

Cytokines

HPA axis

Immune
system

Infection
Tissue damage

Nervous
system

Psychological &
neurological
stressors
Learning 
experience

Stress responsive
neurotransmitters

Cortisol

Catecholamine
activatory
inhibitory

Adapted from Woiciechowsky et al. J. Molec. Med. 1999. 77:769-780
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� Lymphoid depletion / Lymphoid tissue destruction

� Interference with innate and adaptive immune 
responses

� Interference with immune regulation
� Interference of the host homeostasis
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