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Abstract

Jetdbek J., J. Drédbek, Vitédzslava Manousko-
vd, L. Dedek : Evaluation of Seroconversion in Various Laboratory
%nigna%}Sgecies for Porcine Parvovirus. Acta vet. Brno, 56, 1987:

In blood sera of rabbits, guinea-pigs, laboratory rats and whi-
te mice, specific antibodies were detected after vaccination and
revaccination with an inactivated vaccine against porcine parvo-
virosis using the haemagglutination inhibition test. The strong-
est immune response was found in laboratory rats showing haemag-
glutionation inhibiting antibody titres in the range of 256-2048;
guinea-pigs also showed aubstantial titres in the range of 16- .
-1024. Lower immune responses were detected with white mice (ti-
tres 16-32) and rabbits (titres 8-128). These results indicate
that the most suitable laboratory animals for efficacy testing
of inactivated vaccines against porcine parvovirosis are' labora-
tory rats and guinea-pigs.

Porcine parvovirus, rabbits, guinea-pigs, laboratory rats, white mice,
HIT..

Porcine parvovirus (PPV) is a pathogen contributing signifi-
cantly to reproductive failures of sows in Czechoslovakia (5t & -
pdnek et al. 1979; Krpata 198l; Jefédbek et al. 1986b;
Drdbek et al. 1986).

Pigs are employed for testing the efficacy of vaccines against
porcine parvovirosis (PP), but production of post-vaccination an-
tibodies can also be detected in laboratory animals. Joo et al.
(1982, 1984) successfully tested the efficacy of an inactivated
vaccine against PP in guinea-pigs and rabbits. Also Jetédbek
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et al. (in press) by studying seroconversion in pigs and guinea-
-pigs after administration of an inactivated vaccine against PP
found that for the efficacy testing of this vaccine guinea-pigs
can be employed. Savi& et al. (1985) tested an inactivated
vaccine against PP in pigs of various ages, white mice, guinea-
-pigs, rabbits, and one-month-old chickens. They found that

blood sera of non-immunized white mice and guinea-pigs inhibited
haemagglutionation by the porcine parvovirus. In non-vaccinated
rabbits and chickens no antibodies against PPV were detected, but
a slight reaction to vaccination was observed in chickens. On the
basis of these results the authors recommend rabbits be used to
test the efficacy of inactivated PP vaccines; they consider pigs
to 4 months of age, guinea-pigs, chickens, and white mice to be
unsuitable for this testing. . .

In both naturally infected swine herds and under experimental
conditions in laboratory rats, antibodies against the PPV have
been detected (Joo et al. 1976; Cutler et al. 1982). This
prompted us to compare post-vaccination seroconversion after ad-
ministration of an inactivated PP vaccine to common laboratory
animals - rabbits, guinea-pigs, laboratory rats (Rattus norvegi-
cus) and white mice (Mus musculus).

Materials and Methods

Laboratory animals

For comparison of post-vaccination seroconversion the follow-
ing animals were used: 7 rabbits (body mass 2.25-3.0 kg), 11
guinea-pigs (body mass 340-400 g), 10 laboratory rats %body mass
180-210 gg and 10 white mice (mean body mass 20 g).

Blood samples were collected immediately prior to vaccination
(in rabbits from v. saphena lateralis, in guinea-pigs by cardiac
puncture, in laboratory rats by removing a piece of the tail) and
at decapitation on d 28 after revaccination. For the group of vac-
cinated white mice 10 non-vaccinated mice from the same colony
were used and blood-sampled at decapitation. From these, 4 samples
from individual animals and 3 grouped samples obtained from 2 ani-
mals each, were prepared.

Vaccine

The animals were vaccimated with the same batch (No. V 061285)
of a commercial inactivated vaccine against PP (Bioveta, n.p.,
Ivanovice na Hané, Czechoslovakia) diluted in a diluent provided
by the same manufacturer. This diluent also served as an oil i
adjuvant. The vaccine was diluted according to the manufacturer s
instructions for use in pigs (Jef4dbek et al. 1985). Rabbits,
guinea;pigs and laboratory rats were given i.m. injections of
0.5 cm” vaccine (i.e. one fousth of the vaccination dose for
pigs), mice were given 0.2 cm’? i.m. (i.e. one tenth of the vacci-
nation dose for pigs). All animals were revaccinated in the
contralateral thigh with the same dose of the vaccine on d 28.
after vaccination.
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Serological examination

Blood sera collected prior to vaccination and 28 d after revac-
cination (1nc£uding control sera from non-vaccinated mice) were
stored at -20 C. All samples were simultaneously processed for -
the haemagglutination inhibition test (HIT) to detect the presen-
ce of haemagglutination inhibiting antibodies (HIA) directed at
PP; the standard method as is routinely used in our laboratory
was employed (Jefdbek et al. 1986a).
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Fig. 1. Comparison of titres (reciprocal values) of haemagglut-
ination inhibiting.antibodies in laboratory rats (Rt), guinea-
-pigs (G), rabbits (R) and white mice (M) vaccinated with an
inactivated vaccine against porcine parvovirosis. B - prior to
vaccination, A - after revaccination, C - control mice.

Results

All blood sera of guinea-pigs and laboratory rats collected be-
fore vaccination yielded negative HIT results (HIA titres <8).
Results obtained with rabbit sera were not as uniform. In 3 of 7
sera a HIA titre of 8 was found. Similar results were obtained
with sera from non-vaccinated mice. From these mice, only 3 samples
(2 of them collected from individual animals, 1 was grouped sample
from 2 animals) no HIA were found (titres < 8). In two grouped
samples and one individual sample titres of 8 were found; one in-
dividual sample was as high as 16 (Fig. 1).
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Apart from 2 rabbits, in all other experimental animals after
vaccination and revaccination, HIA production was detected. How-
ever, the detectable antibody levels varied with the species.

The strongest and most uniformly detected immune response as mea-
sured by antibody production was found in laboratory rats. Therats
ptoduced HIA titres in the range of 256-2048; the production in
the guinea-pigs was substantial also, ranging from titres of 16-
-1024. Fewer antibodies were formed in white mice (titres 16-32)
and in rabbits (titres 8-128) (Fig. 1).

Discussion

Possibilities to test the efficacy of vaccines against PP are
determined by 1) the epizootiological status of PP, and, to a
certain extent, 2) the economic aspects of selecting and main-
taining suitable experimental animals. Given the spread of PP in
other countries (Stein and Leman 1982) and in Czechoslovakia
(Jetrédbek et al. 1986b) there are difficulties in obtaining con-
ventionally-reared pigs that have had no contact with porcine par-
vovirus. Furthermore, for the economic reasons, laboratory animals
are much more suitable for the efficacy testing of the PP vaccine.

In addition to rabbits and guinea-pigs that were employed by
Joo et al. (1982, 1984) we elected to evaluate also laboratory
rats and white mice. Our best results were obtained from laborato-
ry rats; guinea-pigs yielded good results, too. Poor haemaggluti-
nation inhibition was found in white mice and rabbits. The potent-
ial use of rabbits or white mice for this test is further compli-
cated by the fact that low concentrations of haemagglutination
inhibiting antibodies were detectable prior to vaccination in 3
of 7 rabbits and in several non-vaccinated mice. Our findings in
mice agree with those of Soviet authors (Savit et al. 1985),
whereas for rabbits and guinea-pigs our results differ. In guinea-
-pigs, we obtained results similar to those of Joo et al.
(198@5, but we differ from them regarding our results for rab-
bits. Our results indicate that guinea-pigs, hetherto routinely
employed for efficacy testing of vaccines against porcine parvo-
virosis in our laboratory (Jetdbek et al. 1985), could only
be successfully replaced by laboratory rats.

Vyhodnoceni sérokonverze u rtznych laboratornich zvitat po apli-
' kaci inaktivované vakciny proti parvovirdze prasat

V krevnich sérech krdliku, mor&at, laboratornich potkand a pi—
lych my${ byly testem inhibice hemaglutinace prokgzovény speci-
fické protildtky po vakcinaci a revakcinaci inaktivovanou vakci-
nou proti parvovirdze prasat. Nejvyrazn&js{ imunitni{ odpovéd byla
u laboratornich potkanu, u kterych byly zjistény titry hemagluti-
naci inhibujfcich protildtek v rozmez{ 256 - 2048. V'pofadi podle
intenzity imunitn{ odpov&di ndsledovala mor&ata, u nichZ byly
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zjisteny titry protildtek v rezmez{ 16 - 1024. Podstatn& méné vy-
raznd byla imunitnf odpovéd u bilych my3{ (rozmez{ titrd 16 - 32)
a u krdlika (rozmezi titrd 8 - 128). Z pouzitych laboratornich
zvifat jsou pro ovéfovdn{ G¢innosti inaktivované vakciny proti
parvoviroze prasat nejvhodnéjs{ laboratorni potkani a moré&ata.

KOHBEPCHS CHBOPOTKH Y KPOJIHKOB, MOPCKHX CBHHOK, JlabOpaTOPHHIX
KpHIC M GENEX MbDIeR Nocje NpHMEHeHHWs WHAKTHBHPOBAHHOA BAKLHHE
NMPOTHB MapBOBHpPO3a CBHHER

B KpOBSIHOA CHIBOPOTKE KpDOJIHKOB, MODCKHX CBHHOK, Jla6opaTop-
HBIX KpHIC M 6eJIbiX Mble#i NMPOBEpKOA Ha HHCHOMPOBAaHHE reéMarrTiYTH=
HauMM crneLuudUUeCKHe AHTHTeNa MNocje BaKUMHALUHK WU MOBTOPHOR mnpen-
BapUTEIbHOX NPUBUBKM HHAKTHBHPOBAHHOA BAaKUHHOA NPOTHB NapBOBH-
posa cBuHed. CaMbiM BbIPASHTEJNBHHIM Obll MMMYHHTETTHBIA OTBET Y KpBIC,
Yy KOTOPBIX G6bIM YCTaHOBJIEHE THTPb MHCHOMPYWMHX reMarriloTHHALHI
aHTHTen B npenenax 256 - 2 048. To MHTEHCHBHOCTH WMMYHHTETHOI'O
OTBeTa clenoBal¥ MOPCKHE CBHHKH, TUTPbl AaHTHTEJ KOTOPHX HNOCTHIAJNH
npenenos 16 - 1 024. MeHee BHPA3SHTEJBHHIM OHJ OTBET Yy 6enbiX Mbl-
me#t (mpenmen THTpoB 16 - 32), Kponukos (mpenmen THTPOB 8 - 128).
W3 uYHCna MCMONB3YEMBIX Na60pPaTOPHEIX XHBOTHHX IR NMPOBEPKH NEeACTBEH-
HOCTY MHAKTHBHPOBAHHOM BaKLUWHE NMPOTHB NapBOBHPO3a CBHHEHA CaMbM
NPUrONHEIM SABJSKTCS Jla60PaTOPHBIE KpPBICHI H MOPCKHE CBHHKH.
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