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Introduction 

Serensen, K. J ., P. Madsen and J. C. Lei: Efficacy of an inactivated porcine parvo
virus (PPV) vaccine under field conditions. Acta vet. scand. 1988, 29, 295-302. -
Dose response experiments were carried out by vaccinating groups of seronegative 
gilts (7 months of age) and groups of gilts with residual maternal serum antibodies 
to PPV (5 months of age). PPV vaccines containing different amounts of inactiv
ated virions were used. Vaccinations were carried out twice with 3 weeks intervals. 
It was demonstrated, that a single vaccination even with a vaccine with low antigen 
content elicited an antibody response to PPV in seronegative gilts. The titer values 
increased after the 2nd vaccination. 
When the gilts had residual maternal serum antibodies at the time of vaccination 
the antibody response was generally lower. In some animals the titer values decre
ased after the 1st vaccination, but except for 2 gilts vaccinated with vaccines with a 
low antigen content an increase of titer values followed after the 2nd vaccination. 
During a field trial performed in a herd with enzootic PPV infection all the gilts 
were vaccinated with PPV vaccine before mating. Blood samples were examined 
for HI antibodies before and after vaccination and at weaning time of each of the 
resulting 5 litters. In total 24 batches of gilts comprising 326 animals mated during 
a 2 year period were examined. It was demonstrated, that the applied vaccine pre
parations used under field conditions gave a relatively high and long lasting anti
body response, even when the gilts were vaccinated as early as at about 5 months 
of age. 

dose response; field trial. 

Several vaccines against porcine parvovirus 
(PPV) infection have been tested under ex
perimental conditions (Fujisaki et a/. 
1978 a, b, M engeling et a/. 1979, 198 1, Paul 
& Mengeling 1980, Serensen & Askaa 198 1, 
Wrathal et a/. 1984, Joo et a/. 1984, Plana 
et a/. 1984 and Edward et at. 1986). Usual
ly, seronegative gilts have been employed. 
However, when vaccination is performed 
under field conditions the animals often 
have residual maternal serum antibodies, 

which may interfere with the antibody re
sponse (Paul & Mengeling 1986). 
In the present paper the antibody response 
following vaccination of groups of seronega
tive gilts and groups of gilts with residual 
maternal serum antibodies has been invest
igated. In addition, the antibody response of 
different amounts of antigen in the vaccine 
was studied. Finally, data are presented on 
the long-term serostatus of breeding animals 
in a herd with vaccination of all gilts before 
mating. 
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Materials and methods 
Vaccines 
PPV vaccine was prepared as previously de
scribed (Lei et a/. 1980). Unless otherwise 
indicated the preparations were adjusted on 
the basis of quantitative ultracentrifugation 
to contain 0.50 Jlg of inactivated virions per 
ml of vaccine. 

Dose response experiments 
The PPV vaccine preparations applied con
tained the following amounts of inactivated 
virions: Vaccine a: 0.74 Jl&, vaccine b: 0.19 
Jlg, vaccine c: 0.05 Jlg and vaccine d: 0.0 I Jlg 
per m!. 
I ) On a farm with PPV seronegative gilts 4 
groups each consisting of 7 to 8 gilts about 7 
months of age were vaccinated each with 
one of the 4 vaccine preparations. Vaccina
tion was carried out twice at an interval of 3 
weeks by subcutaneous injection of 2 ml and 
I ml of vaccine, respectively. 
2) On another farm with enzootic PPV in
fection 4 groups, each consisting of 3 to 5 
gilts 5 months of age and with residual ma
ternal serum antibodies to PPV, were vac
cinated as mentioned above. 
Blood samples for examination for hemag
glutination inhibiting (HI) antibodies were 
collected at the time of I st and 2nd vaccina
tion and 3 weeks after the 2nd vaccination. 

Vaccination trial 
A vaccination trial with PPV vaccine was 
performed in a herd with enzootic PPV in
fection. All the gilts (mostly pure Danish 
Landrace) were vaccinated at 5-7 months of 
age. Vaccination was carried out before 
mating. Two subcutaneous injections with 2 
ml and I ml of vaccine, respectively, were 
given at a 3 weeks interval. Blood samples 
were collected for HI antibody testing at the 
time of the 1st and the 2nd vaccination, 3 
weeks after the 2nd vaccination and at 
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weaning time of each of the resulting 5 lit
ters. Twenty four batches of gilts comprising 
a total of 326 animals, mated during a two 
year period, were tested. 
Before the trial was initiated all the breeding 
animals of the herd were tested for HI anti
bodies to PPV. All animals with HI titers 
> 256 were considered to have seroconver
ted as a result of PPV infection. 

R evaccination experiment 
Two groups each consisting of 6 sows (vac
cinated as gilts) with relatively low HI-anti
body titers to PPV were revaccinated with I 
ml and 2 ml of PPV vaccine, respectively, 
before or at the time of weaning of their 5th 
or 6th litter. Blood samples were taken at 
the time of revaccination and 3 weeks later. 

Laboratory test 
Examination of sera for HI-antibodies to 
PPV was performed as described previously 
(Serensen & Askaa 1981 ). 

Results 
Dose response experiments 
l) All gilts except one in the seronegative 
groups mounted an antibody response after 
the I st vaccination followed by an increase 
of titer values after the 2nd vaccination. 
Even vaccine d elicited HI-titers ranging 
from 16 to 128 after the l st vaccination (Fig. 
1). 

2) When maternal serum antibodies were 
present, the antibody response after vaccina
tion was generally lower (Fig. 2). The vac
cines a and b elicited comparable antibody 
responses, whereas the vaccines c and d gave 
weaker responses. In some animals the titer 
values decreased after the l st vaccination 
even with vaccine a, and did not increase 
until after the 2nd vaccination. In l animal 
vaccinated with vaccine c the titer value re
mained the same (HI titer 16) after both vac-
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Figure I . Dose response experiment carried out by vaccinating groups of seronegative gilts using vaccines 
containing decreasing amounts of inactivated virions: a) 0. 74 !!&, b) 0.19 !J.g, c) 0.05 !J.g and d) O.Ql J.lS per 

mi. The parentheses indicates mean antibody titer values. 

a b 
(461) (230) (461) 

512 512 
"' s.. 
$ 128 128 
..-.... 

32 32 :I: 

3 5 3 5 

c d 

512 512 
"' (60) s.. 

128 128 m (3.5) .... 
I 32 - 32 :I: 

3 3 

weeks weeks 
Figure 2. Dose response experiment carried out by vaccinating groups of gilts with maternal serum anti-

bodies using decreasing amounts of inactivated virions. Explanations as in Fig. I. 
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cinations. In another animal vaccinated with 100 

vaccine d the titer value decreased from 64 to 

to 32 after the I st vaccination and from 32 eo 
to 8 after the 2nd vaccination. 10 

Vaccination trial 
At the start of the vaccination trial only few 
of the breeding animals had experienced in
fection with PPY as determined by serocon
version to PPY before the age of 9 months. 
On the other hand almost all breeding ani
mals over 12 months of age had serocon
verted to PPY (Table 1). 

Table I. The prevalence of PPV-seroconverted 
breeding animals before the start of a vaccination 

trial in a herd with enzootic PPV infection. 
Age Total number Seroconvened 
(months) of animals animals 

Number "' 
6-7 30 2 7 
7-8 16 2 13 
8-9 4 0 0 
9-10 37 12 32 

10-11 12 9 75 
11-12 II 8 73 

>12 456 447 98 

During the fi rst 4 months of the trial the 
percentage of gilts, which had seroconverted 
to PPY at the time of vaccination decreased 
further, so that after 4 months no gilts (ex
cept for I in a batch comprising II gilts) had 
seroconverted to PPY at the time of vaccin
ation. After 18 months, however, a con
siderable number of gilts, had seroconverted 
to PPY at the time of vaccination (Fig. 3). 
Considering the whole period of the vaccin
ation trial most of the gilts only had residual 
maternal serum antibodies to PPY at the 
time of the 1st vaccination with a peak of 
the distribution curve at HI-titer value 16 
(Fig. 4). After the 1st vaccination this peak 
of the distribution curve moved to HI-titer 
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Figure 3. The percentage of gilts seroconverted 
to PPV at the time of 1st vaccination in each of24 
batches comprising 326 gilts. Range of batch size 
10 to 23 gilts. Vaccinations were carried out du-

ring a 23 months period. 

values 32 to 64 and after the 2nd vaccin
ation to HI-titer values 128 to 512. This 
level was largely unchanged at weaning time 
of the resulting 5 litters with a peak of the 
distribution curves at HI-titer values 128 to 
512 (Fig. 5). During the trial period no in
crease of HI titer indicative of virus multi
plication was observed except in a few ani
mals after weaning of their 4th and 5th lit
ters. No reproductive disturbances, however, 
related to infection with PPY occurred. The 
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Figure 4. Antibody distribution in 326 breeding 
animals following vaccination with PPV vaccine. 

Samples taken at the time of the 1st vaccination 
0---0, at the time of the 2nd vaccination x--x 
and 3 weeks after the 2nd vaccination ............. 
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Figure 5. Long-term serostatus in a herd with continous vaccination of gilts before mating. 
The columns represents blood samples collected: Column 0: Three weeks after 2nd vaccination (326 ani
mals), Column 1: At weaning time of the lst litter (279 animals), Column 2: At weaning time of the 2nd 
litter (225 animals), Column 3: At weaning time of the 3rd litter (179 animals), Column 4: At weaning 
time of the 4th litter (126 animals), Column 5: At weaning time of the 5th litter (86 animals). 

Table 2. Antibodies to PPV before and after revaccination of 2 groups of sows with I ml or 2 ml of 
PPV vaccine preparation. 

HI titers, I ml vaccine HI titers, 2 ml vaccine 

Parity3 Before revac. 
no. 

I 32 
2 16 
3 256 
4 128 
5 128 
6 64 

Mean value 104 
so 88 

a 5th and 6th litter sows vaccinated as gilts. 

trial was terminated before the last 6 batches 
of animals had weaned their 4th and 5th lit
ters. 

Revaccination experiment 
In Table 2 the results obtained by revaccin
ation of 2 batches of sows with relatively 
low titers to PPV with I ml and 2 ml of a 

3 weeks after Before revac. 3 weeks after 
revac. revac. 

512 128 256 
128 64 256 

2048 32 512 
256 128 256 

1024 32 1024 
1024 64 512 

832 75 469 
704 44 299 

PPV vaccine preparation, respectively, are 
shown. Increased serum titers were seen in 
both batches. 

Discussion 
From the dose response experiments it could 
be concluded, that a single vaccination even 
with small amounts of inactivated virions in 
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the vaccine elicited an antibody response to 
PPV in gilts without residual maternal se
rum antibodies. Under field conditions, 
however, a certain level of residual maternal 
serum antibodies is usually present at the 
time of vaccination. The dose response ex
periments demonstrated, that the presence 
of maternal serum antibodies had an inhi
biting effect on the formation of HI-anti
bodies. Further, it was demonstrated, that a 
single vaccination even with a vaccine with 
high antigen content may fail to elicit a 
measurable antibody response, and that a 
double vaccination in such cases were 
needed to obtain an increase of antibody ti
ter. In addition, it was shown that animals 
vaccinated with a vaccine with low antigen 
content may fail to develop a measurable 
antibody response even after a double vac
cination. Under field conditions a double 
vaccination with the applied vaccine prepa
rations gave a relatively high and long last
ing antibody response, also when the gilts 
were vaccinated as early as at about 5 
months of age. 
In a field trial using 2 commerc'ial vaccines 
de Leeuw eta/. (1984) experienced, that after 
I injection of vaccine a considerable propor
tion of the animals remained seronegative. 
Some of these animals had no measurable 
maternal antibodies at the time of vaccin
ation. Thacker et a/. (1986) tested 6 com
mercial vaccines in a vaccination trial with 
seronegative gilts. Seroconversion was not 
observed in all gilts vaccinated according to 
the manufacturers recommendation (a single 
or a double vaccination at 2 weeks interval) 
with any of the 6 vaccines, and with 3 of 
them none of the gilts seroconverted. With 1 
of the latter vaccines double vaccinations 
were performed. 
To maintain the serostatus in older vaccin
ated animals revaccination later in life may 
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be needed. In the present experiment, al
though it was carried out on relatively few 
animals, satisfactory results were obtained 
using either I or 2 ml of the applied vaccine 
preparation for the revaccination. Under 
field conditions 2 ml is recommended. The 
level of infection with PPV was reduced 
within about 4 months after the start of the 
vaccination trial as evaluated on the basis of 
the proportion of gilts, which had serocon
verted at the time of the I st vaccination. 
After about 18 months a PPV infection oc
curred, which resulted in seroconversion in 
a high percentage of gilts before vaccination. 
Either the infe-ction did not completely dis
appear, or it was possibly reintroduced. The 
infection apparently started in the fattening 
unit, from where the gilts were recruited. 
Thus, the infection seemed to occur in a 
younger group of pigs than before the start 
of the vaccination trial. This may be ex
plained by a faster disappearence of mater
nal serum antibodies in offspring of vaccin
ated animals with lower HI titers to PPV, 
compared to the higher titer values induced 
by natural infection with PPV. Whether 
such feature is typical for herds, where a 
program with continuous vaccination of gilts 
before mating is applied, is not known at 
present. Further investigations are needed to 
elucidate the epidemiology of the infection 
in vaccinated herds. 
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Sammendrag 
E.ffektiv virkning af en inaktiveret porcin 
parvovirus (PPC) vaccine. 
Der prresenteres resultater af dosisrespons forseg 
udfert ved vaccination af grupper af seronegative 
sopolte og grupper af sopolte med matemelle anti
stoffer mod PPV. Der blev anvendt PPV vacciner 
med forskellig antigenindhold. Der blev foretaget 
2 vaccinationer med 3 ugers mellemrum. 
I seronegative dyr gav en enkelt vaccination et an
tistofsvar selv med vaccine med lavt antigenind
hold. Titerva:rdieme-steg efter vaccination. 
Hos dyr med matemelle antistoffer var antistofs
varet generelt Iavere. I nogle tilfa:lde faldt titerva:r
dieme efter ferste vaccination, men med undtagel
se af 2 dyr vaccineret med vaccine med lavt anti
genindhold fulgte en titerstigning efter anden vac
cination. 

Acta vet. scand. vol. 29 no. 3-4 - 1988 



302 K. J. Serensen et a!. 

I et markforseg i en besretning med enzootisk PPV 
infektion blev aile sopolte vaccineret med PPV 
vaccine fer lebning. Der blev taget blodpriiiVer fer 
og efter vaccination og ved fravamning af de f01-
gende 5 kuld. I alt blev 24 hold omfattende 326 

dyr undersegt. Det blev demonstreret, at vaccinen 
under de greldende forhold gav et relativt h0jt og 
langvarigt antistofsvar, selv nAr sopoltene blev 
vaccineret sA tidligt som i 5 mAneders alderen. 
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