
Sponsors 

University of Minnesota 
College of Veterinary Medicine 

College of Agricultural, Food and Environmental Sciences 

Extension Service 

Swine Center 

Editors 
W. Christopher Scruton 
Stephen Claas 

Layout 
David Brown 

Cover Design 
Ruth Cronje, and Jan Swanson; 
based on the original design by Dr. Robert Dunlop 

II 

The University of Minnesota is committed to the policy 
that all persons shall have equal access to its programs, 
facilities, and employment without regard to race, color, 
creed, religion, national origin, sex, age, marital status, 
disability, public assistance status, or sexual orientation. 

1999 Allen D. Leman Swine Conference 



Infection of late-term swine fetuses following in utero 
inoculation with porcine circovirus types-l and .. 2 
Charles Johnson, BS; Han Soo Joo, DVM, PhD; Kochakom Direksin, DVM, MS; Won Hyung Lee 
DVM, MS 
College of Veterinary Medicine. University of Minnesota, St. Paul, MN 

Introduction 

There are two antigenically and genetically distinct por
cine circoviruses, type-l and type-2 (PCV-l and PCV-2); 
it is PCV type-2 which has been implicated as the cause 
of a new disease syndrome called post-weaning 
multisystemic wasting syndrome (PMWS ).I~ There is also 
some evidence which links PCV with reproductive fail
ure. Therefore, we designed this study to determine if in 
utero exposure of late-term swine fetuses to PCV could 
result in reproductive failure or congenital infection that 
ultimately results in the pigs developing PMWS. There 
are three pieces of information which support the hypoth
esis of vertical transmission of PCV in pigs: 

• PCV type-I has been isolated from the serum of sti 11-
born pigs.' 

• Congenital tremors have been reproduced following 
inoculation of seronegative sows with PCy'6 

• The other related circoviruses, chicken anemia virus 
and psittacine beak and feather disease virus, are 
known to be transmitted vertically.H 

Materials and methods 

To ensure exposure of the fetuses to PCV, late-term preg
nant sows underwent laparotomies. The uterine horns were 
removed from the abdominal cavity and each fetus was 
either inoculated intramuscularly with PCV-l, PCV-2, or 
was sham inoculated. At farrowing (prior to suckling co
lostrum), and at subsequent times after farrowing, blood 
was collected from the pigs and the appropriate number 
of pigs were euthanized for tissue collection. The tissues 
were processed for virus isolation, histopathology, and 
the serum was tested for antibodies against PCy. For vi
rus isolation, PCV-free PK-15 cells were used. An 
immunoperoxidase monolayer assay was utilized to de
tect PCV-specific antibodies. 

Results 

Clinical signs, virus isolation, antibody response 
following PCV-l inoculation 
Following surgery, one sow died prior to farrowing. The 
remaining two sows farrowed as expected. Of the two 

sows that farrowed. one sow gave birth to nine liveborn 
pigs and one stillborn pig. The other sow gave birth to 
eight liveborn. one stillborn. and five partially or com
pletely mummified fetuses. No gross lesions were ob
served in any of the animals that died or were euthanized. 
PCV-I was successfully isolated from some fetuses. all 
stillborn pigs, and other pigs euthanized at farrowing. Prior 
to suckling colostrum, all pigs had antibodies specitk for 
PCV-I. 

Clinical signs, virus isolation, antibody responses 
following PCV-2 inoculation 
One sow farrowed three stillborn, two partial mummies, 
fi ve weakborn, and two liveborn pigs. The other two sows 
farrowed 22 liveborn and 2 stillborn pigs. Grossly, pigs 
at farrowing or within one week of farrowing had rela
tively large lymph nodes. PCV-2 was successfully iso
lated from the partial mummies, stillborns, and weakborn 
pigs. The pigs that did not receive colostrum had PCV-2 
specific antibodies. 

Discussion 

The results of this experiment confirm that PCV types-I 
and -2 are capable of infecting and replicating in late
term swine fetuses, as demonstrated by the antibody re
sponse measured prior to suckling and virus isolation from 
tissues. The presence of stillborn and weakborn pigs, as 
well as partial mummies suggests that reproductive fail
ure could result following fetal infection with PCV type
I or type-2. However, due to the method of inoculation 
used, this experiment did not address the question of 
whether PCV can cross the placenta. In addition, the ab
sence of clinical disease following weaning suggests that 
the development of PMWS may not occur following COIl

genital infection. In conclusion, further studies should be 
done to determine if PCV can cross the placenta and 
whether infection at an earlier period of gestation wi 11 
result in a greater proportion of fetal deaths. 
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