
Acta vet. scand. 1981, 22, 171-179.

From the State Veterinary Institute for Virus Research, Lindholm,
Denmark.

VACCINATION AGAINST
PORCINE PARVOVIRUS INFECTION

By

K. J. Serensen and J. Askaa

S0RENSEN, K. J. and J. ASKAA: Vaccination against porcine
parvovirus infection. Acta vet. scand. 1981,22,171-179. - Of 13 gilts
7 were vaccinated twice at an interval of 3 weeks with an inactivated
vaccine against porcine parvovirus (PPV) infection, while the 6 non
vaccinated gilts served as controls. Starting after the 1st vaccination
the gilts were bred and, after about 40 days of gestation, challenged
intravenously with virulent PPV. The vaccinated gilts produced an
antibody respons after the 1st and 2nd vaccination compatible with
a primary and a secondary immune response, respectively. The non
vacci nated gilts remained low-titered or PPV antibody negative until
after challenge. The gilts were killed after about 90 days of gestation.
and their litters were examined. All of 53 fetuses fr om the vaccinated
gilts were alive, and infection with PPV could not be demonstrated.
Conversely, 50 of 65 fetuses from the non-vaccinated gilts were in
fected with PPV, and 43 were dead.

In a field study comprising 2 herds, PPV seronegative or low
titered gilts were vaccinated before mating. There were no obvious

of reproductive disorders in the 2 herds during the vaccination
trials, and the reproductive performance of vaccinated gilts did not
differ significantly from that of non-vaccinated gilts.

v a c c i n e; p 0 r c i n epa r v 0 vir us; pig s.

In a recent investigation a high prevalence of infection with
PPV was found among dead fetuses from Danish pig breeding
herds with reproductive failure, incriminating PPV as a possible
common cause of fetal death in Denmark (Serensen & Askaa
1981) .

In order to study the possibility of preventing PPV-induced
reproductive failure by vaccination, several experimental PPV
vaccines have been produced and tested by measuring antibody

response in pigs after vaccination (Joo & Johnson 1977), by
measuring the inhibition of viremia and viral discharge after
challenge of vaccinated piglets (Suzuki & Fujisaki 1976) and by
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measuring to what extent PPV-induced reproductive failure in
pigs might be prevented by vaccination (Fujisaki et al, 1978 a, h,
Mengeling et al. 1979, 1980).

In the present report an inactivated PPV vaccine was tested
experimentally as well as under field conditions.

MATERIALS AND METHODS
Experimental study

Gilts (Danish Landrace), which had not experienced infection
with PPV as evidenced by HI-tests, were purchased from a com
mercial pig breeding farm.

Each of 7 gilts housed in an isolation unit were vaccinated
twice at an interval of 3 weeks by subcutaneous injection of 2 ml
and 1 ml vaccine, respectively.

The vaccine was prepared as described by Lei et al. 1980.
Through a fence the gilts were in contact with a boar nega

tive for HI antibody to PPV. A group of 6 gilts housed in another
unit served as unvaccinated controls.

Beginning 1 week after the 1st vaccination the gilts were
bred by artificial insemination on 2 consecutive days, imme
diately following initial signs of estrus. Gilts failing to conceive
were bred again at the next estrus. At about the 40th day of
gestation the gilts were moved to another isolation unit and
challenged by intravenous administration of 101 TCID50 of virus.
PPV strain 839 (Danish field strain) at the 4th passage level in
primary pig kidney cells was used as the challenge virus. The
gilts were killed at about the 90th day of gestation and their
fetuses examined for infection.

Blood samples from the gilts were collected at the time of
the 1st and the 2nd vaccination, 2 weeks after the 2nd vacci
nation, at the time of challenge and at the time of necropsy.

Field study

In a herd (Plumrosegaarden) which had experienced repro
ductive failure induced by PPV, blood samples from all gilts
(Danish Landrace) were examined for HI-antibody to PPV
before mating. Of the seronegative or low titered gilts 90 % were
vaccinated before mating as described above, while 10 % served
as controls. Blood samples of vaccinated and non-vaccinated gilts
were collected simultaneously before the 1st vaccination and
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7-12 weeks after the 2nd vaccination. The reproductive per
formance, i.e. number of matings, number of live and dead pig
lets per litter of vaccinated and non-vaccinated gilts, including
those, which had acquired active immunity before mating, was
recorded.

In a second herd (Samsefarmen), newly established by pur
chasing gilts (Danish Landrace and Danish Landrace-Yorkshire
crossings), 50 % of the gilts. were vaccinated twice immediately
after installation according to the above-mentioned vaccination
scheme, i.e. before or at about the start of breeding. Blood sam
ples from about 25 % of the vaccinated and non-vaccinated gilts
were collected simultaneously before the 1st vaccination and 2
weeks after the 2nd vaccination. The reproductive performance
of vaccinated and non-vaccinated gilts was recorded.

Laboratory tests

Isolation of PPV from fetal tissues and demonstration of
antibody against PPV in fetal fluids was performed as described
elsewhere (Serensen & Askaa 1981). Sera from the gilts were
examined for antibody to PPV using the hemagglutination in
hibition (HI) test (Joo et al. 1975).

RESULTS
Experimental study

Only minor local reactions at the sites of vaccination were
observed. The gilts produced low levels of antibody to PPV after
the 1st vaccination followed by an increase after the 2nd vacci
nation (Table 1) . At the time of challenge a decrease of the titers
had occurred. The boar kept in contact with the vaccinated gilts
remained seronegative throughout the period. The non-vaccinated
gilts remained low-titered or negative for antibody to PPV until
after challenge (Table 1) . In none of the 53 live fetuses of the 7
vaccinated gilts could infection with PPV be demonstrated
(Table 2) . Conversely, 50 of 65 fetuses of the non-vaccinated
gilts were infected and 43 were dead. Transplacental infection
had apparently not occurred in 1 non-vaccinated gilt, where all
12 fetuses were alive and none infected with PPV. The average
litter size of the vaccinated gilts was smaller than that of the
non-vaccinated gilts. The average number of corpora lutea was
identical for vaccinated and non-vaccinated gilts.
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Tab I e 1. Antibody development following vaccination with a PPV
vaccine and subsequent challenge with virulent PPV.

Gilt Vaccl- Titer values
No. nated

at 1st at 2nd 2 weeks at at
vaecl- vaccl- after 2nd chal1enge necropsy
nation nation vacclnatton

1598 16 16 4096
1599 <8 <8 2048
1773 16 <8 2048
1618 <8 <8 1024
1619 16 <8 2048
1605 16 16 2048
1580 + <8 64 512 256 256
1917 + <8 64 1024 256 512
1880 + <8 64 512 512 512
1596 + <8 64 512 128 512
1899 + <8 64 128 64 512
1757 + 16 128 1024 256 1024
1647 + <8 64 1024 256 2048

Except for the gilt where transplacental infection apparently
had not occurred (No. 1618), PPV was easily isolated from all
dead fetuses of the non-vaccinated gilts and from all but 5 live
fetuses, 2 of which had antibody to PPV (Table 3). In fetuses
with crown-rump measures > 12 em antibody to PPV was de
monstrated in all but 8 dead and 4 live fetuses . In 3 live fetuses
neither PPV nor antibody to PPV was found .

Tab I e 2. Prevention of reproductive failure by vaccination with a
PPV vaccine.

Number of gilts
Number of fetuses, total
Infected fetuses
Dead fetuses
Fetuses per litter, mean
Corpora lutea per litter, mean

1 s 2.2, range: 5-11
2 s 3.9, range: 6-15
3 s 1.5, range: 12-16

Vaccinated

7
53
o
o

7.61
143

Non-vaccinated

6
65
50
43

10.82
143
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Tab 1e 4. Antibody titers to PPV before and 7-12 weeks after the
vaccination trial ("Plumrosegaarden" 1979--80).

Total HI-titers
number

< 32 64-256 512-1024 > 1024

Gilts before vaccination 364 304 (84 %) 60 (16 %) 0 0
Vaccinated gilts 324 16 ( 5 %) 124 (38%) 127 (39 0/0) 57 (18 %)
Non-vaccinated gilts 40 28 (70 %) 6 (15 % ) 3 ( 8 %) 3 ( 8 %)

Field study

The majority (77 %) of the vaccinated gilts at Plumrose
gaarden had developed HI-antibody titers in the range 64-1024
from 7-12 weeks after the 2nd vaccination, while 18 % devel
oped HI-titers> 1024 (Table 4). A few animals (5 %) did not
respond to the vaccination with an increase of antibody titer.
Of the non-vaccinated gilts 70 % remained low titered or sero
negative. The reproductive performance of the vaccinated group
and of the group, which had acquired immunity due to infection
with PPV before mating, were equal with respect to number of
matings, number of live piglets and number of dead piglets per
litter (Table 5). The non-vaccinated antibody negative group
farrowed about 1 live piglet less per litter than the vaccinated
group. The difference, however, was not statistically significant
(Student's t-test).

At Samsef'armen 147 of 286 gilts were vaccinated. Among 37
vaccinated gilts 84 % developed HI-titers > 512, whereas 16 %
developed titers ranging from 64-256 (Table 6). Of 39 non-

Tab I e 5. The reproductive performance of vaccinated and non
vaccinated gilts ("Plumrosegaarden" 1979).

Animals grouped Number Matlngs Live piglets Dead piglets
before mating of per litter, per litter, per litter,

litters mean mean mean

PPV antibody negative and
subsequently vaccinated 161 1.3 8.5 0.7
PPV antibody negative
non-vaccinated 25 1.4 7.6 0.5
PPV antibody positive
non-vaccinated 110 1.4 8.6 0.7
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Tab 1e 6. Antibody titers to PPV before and about 2 weeks after the
vaccination trial 1979).

vaccinated gilts 74 % remained low-titered or seronegative. The
vaccinated group farrowed 0.5 live piglets more per litter than
the non-vaccinated group. The difference, however, was not
statistically significant (Student's t-test) (Table 7) .

Tab 1e 7. The reproductive performance of vaccinated and non
vaccinated gilts 1979).

Animals grouped Number Matlngs Live piglets Dead piglets
before mating of per litter, per litter, per litter,

litters mean mean mean

Vaccinated gilts 147 1.2 9.3 0.9
Non-vaccinated gilts 139 1.3 8.8 0.7

DISCUSSION

In the experimental study the vaccinated animals developed
an antibody response after the 1st and the 2nd vaccination with
an inactivated PPV-vaccine, compatible with a primary and a se
condary immune response, respectively. Joo & Johnson (1977)
obtained a similar antibody response after vaccination twice with
a formalinized-gel vaccine, while Mengeling et al, (1979) did not
observe a clear effect of the 2nd vaccination using an acetyl
ethyleneimine inactivated vaccine. The reason for this difference
is not immediately apparent.

Although the 2- to 8-fold increase of HI-titer after challenge
in 5 of the 7 vaccinated gilts might indicate replication of the
challenge virus, transplacental infection and fetal death did not
occur.

The reasons for the lower average number of fetuses in the
vaccinated group than in the non-vaccinated group is not clear.
Therefore the question of whether the vaccine interfered with
conception and embryonic development could arise. In the field
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study comprising vaccination trials in 2 different herds, such an
effect on reproductive performance was, however, not observed,
indicating absence of reproductive disorders during the vacci
nation trials. All vaccinated animals tested in the one herd, and
all but 5 % of the vaccinated in the other herd responded to the
vaccination by production of HI-antibodies. The lack of response
to the vaccination in a few animals was explained by occurrence
of residual maternal antibody at the time of vaccination.

In conclusion it was established that vaccination of gilts with
this PPV vaccine induced production of HI-antibodies and pre
vented the occurrence of experimental transplacental infection
and fetal death. Adverse effects of the vaccination were not
observed.
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SAMMENDRAG
Vaccination mod iniektion med porcint paroouirus.

Af 13 gylte blev 7 vaccineret 2 gauge med 3 ugers meIlemrum med
en inaktiveret vaccine mod infektion med porcint parvovirus (PPV),
medens 6 kontroIdyr ikke blev vaccineret. Lebnlng af gyltene pa
begyndtes efter 1. vaccination, og omkring 40. drregtighedsdag blev
de podet intravenest med PPV. De vaccinerede gylte gay et lavt anti
stofsvar efter 1. vaccination efterfulgt af en udtalt stigning efter 2.
vaccination. De ikke-vaccinerede gylte forblev lavtitrede eller negative
for PPV antistof til efter podning. Gyltene blev aflivet omkring 90.
drsegtighedsdag, og fostrene blev undersegt. AIle 53 fostre fra de 7
vaccinerede gylte var i live og ikke inficeret med PPV. Derimod var
50 af 65 fostre fra de 6 ikke-vaccinerede gylte inficeret med PPV, og
43 var dade,

I 2 beseetninger blev PPV seronegative eller lavtitrede gylte vac
cineret lebning. Der var Ingen synlige tegn pi\. reproduktionsfor
styrrelser i vaccinationsperioden og reproduktionsresultaterne blandt
vaccinerede og ikke-vaccinerede gylte fandtes ikke signifikant for
skellige.
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