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Better defining the role of boar semen in porcine circovirus 
type 2 transmission
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A marked increase of PCV2 associated disease 
(PCVAD) was observed in North America in 
2005. In many of the cases, diagnostic investiga-

tions confirmed that theses recent severe PCVAD out-
breaks were associated with the apparent introduction of 
a new PCV2 genotype (PCV2b). Reports of rapid regional 
spread of PCV2b and PCVAD appeared in affected areas 
have raised important questions on transmission of PCV2. 
Early PCVAD research supports the idea that PCV2 trans-
mission occurs through direct contact via oronasal, fecal, 
and urinary routes (Magar	et	al., 2000; Bolin	et	al., 2001). 
In addition, it has also been shown that PCV2 is intermit-
tently shed in boar semen. This is based on detection of 
PCV2-nucleic acids by PCR but also based on isolation 
of viable PCV2 from semen samples. 

In previous studies, PCV2 has been detected in semen 
samples using nested PCR techniques (Larochelle et	al., 
2000; Kim et	al., 2001; McIntosh et	al., 2006) and virus 
isolation (Kim et	al., 2001). The amount of PCV2 DNA 
shed in semen is generally in low quantities. Larochelle 
et	al. (2000) were the first to identify PCV2 DNA in se-
men after experimental inoculation of PCV2-naïve boars. 
PCV2 DNA was detected at the first collection of semen 
at 5 days post inoculation and intermittently thereafter 
until termination of semen collection on Day 47. At this 
time half the boars were still positive using nested PCR 
(Larochelle et	al., 2000). Kim	et	al. (2001) also used nested 
PCR to detect PCV2 viral DNA in semen and found that 
all seminal plasma fractions (28/28 samples) were positive. 
More recently, McIntosh	et	al. (2006) associated extended 
shedding in semen of naturally infected boars with age 
and breed with younger boars being more likely to shed 
for extended periods and higher incidence of shedding in 
Duroc and Landrace breeds. Finally, detection of PCV2 
antigen in testes and all accessory sex glands of the boar 
was reported by our group in a naturally-infected and 
clinically affected boar (Opriessnig et	al., 2006). However, 
the current body of evidence has still not clarified the role 
of boar studs in transmission of PCV2, namely, whether 
PCV2 positive semen can infect sows through artificial 
 insemination.

It has been shown that PCV2 can infect fetuses and can be 
associated with reproductive failure. Vertical transmission 
of PCV2 has been demonstrated in individual sows in the 
field (West et	al. 1999; O’Connor et	al., 2001; Ladekjær-
Mikkelsen et	al., 2001) and experimentally (Park et	al. 

2005). Fetal PCV2 infection resulted in viremia, antibody 
production and/or fetal death (West et	al.,	1999; Sanchez et	
al. 2001; Johnson et	al., 2002). Park et	al. (2005) inoculated 
six pregnant sows intranasally 3 weeks prior to expected 
farrowing and observed abortion and premature farrow-
ing. Moreover, Rose	et	al. inoculated gilts oronasally two 
month before insemination and by the intra-uterine route 
at insemination by using 2ml of PCV2 inoculum at each 
time point. All litters born contained mummified fetuses 
with PCV2-associated myocarditis (Rose et	al., 2007).

Madson et	al. (2007) recently conducted an experimental 
boar inoculation study to determine (1) if there are dif-
ferences in semen shedding of genetically-distinct PCV2 
isolates (PCV2a and PCV2b) and (2) to determine if 
PCR positive semen is infectious. Seventeen 12-15 day 
old segregated-early-weaned, purebred Landrace boars 
were raised at Iowa State University. At approximately 
7 months of age, the boars were randomly allocated to 
three different groups and trained to mount a collection 
dummy. Three boars served as negative controls, seven 
boars were inoculated with a PCV2b (European-like; 
PCV2 type 1) infectious DNA clone and seven boars were 
inoculated with a PCV2a (North American–like, PCV2 
type 2) infectious DNA clone. Semen and serum samples 
were collected prior to PCV2 inoculation and 20 times 
after inoculation until termination of the study at 90 days 
post inoculation. Boars from each treatment group were 
euthanized at 3 different time points during the study to 
determine the distribution and amount of PCV2 in tissues 
and associated histological lesions. 

Results of the study indicate that both inoculated groups 
became viremic, seroconverted and shed PCV2 viral DNA 
in semen in low amounts as detected by quantitative PCR. 
Boars inoculated with PCV2b remained viremic up to Day 
90. In contrast, boars inoculated with PCV2a were viremic 
up to Day 48. To assess whether viral DNA detected in 
semen was infectious, PCV2 positive semen was used to 
breed PCV2 negative gilts and injected intraperitoneally 
in growing pigs in a bioassay model. Preliminary results 
indicate that the PCV2 in semen remains infectious based 
on the swine bioassay but that PCV2 is not transmissible 
to naïve gilts via artificial insemination of extended semen 
under the conditions of this study (Madson et	al., 2007). 

In summary, evidence to date suggests that infectious 
PCV2 can be present in semen; however, the connection 
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between PCV2-positive semen and reproductive disorders 
has not yet been fully established to the point where clear 
recommendations can be given to boar studs operators or 
customers. More work is needed to replicate urogenital 
transmission to provide evidence to substantiate the as-
sociation of PCV2 infection of boars with disease in the 
breeding herds and growing pigs.
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