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Canine parvovirus is a viral disease caused by CPV-2 
(canine parvovirus type 2) parvovirus belonging to the 
family Parvoviridae, subfamily Parvovirinae, genus 
Protoparvovirus (18). The first cases of CPV-2 infec-
tion were recorded in the USA in 1978. The virus, due 
to its high contagiousness and low sensitivity to envi-
ronmental conditions, quickly spread throughout the 
world. Over the years, canine parvovirus has evolved. 
Currently, three strains are distinguished, referred to 
as: CPV-2a, CPV-2b and CPV-2c (3), which are widely 
accepted to have almost completely replaced CPV-2 
(13). Infection occurs in dogs through oral contact with 
the vomit or faeces of sick animals. Due to the high 
resistance of the parvovirus strains to environmental 
conditions, infection can occur not only through direct 
contact, but also indirectly – through contaminated 
items such as, for example, bowls or toys.

Canine parvovirosis is a systemic disease and the 
virus has a special affinity to rapidly dividing cells like 

bone marrow cells or enterocytes. After entering the 
body, the virus initially replicates in the lymphoid tis-
sue of the throat, from where it spreads to the intestinal 
crypts. The typical symptoms of parvovirus include 
apathy, lack of appetite, vomiting and bloody diarrhoea 
(5, 11). The disease may lead to the death of infected 
animals (14). Not all dogs are equally susceptible to 
infection. Factors predisposing to the development of 
infection are age (puppies after the loss of maternal 
immunity, just before preventive vaccinations), stress 
(caused by poor hygiene conditions, high density, or, 
for example, changing the place of residence and be-
ing separated from the mother), and above all the lack 
of or incorrectly conducted vaccinations against this 
disease (12).

The most effective way of preventing parvovirus is 
prophylactic vaccination. However, our own obser-
vations show that recently some animal owners and 
veterinarians have withdrawn from booster vaccina-
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tions, which is motivated by the high immunogenicity 
of vaccines against canine parvovirus, and the alleged 
lack of need to revaccinate animals that have undergone 
a complete vaccination course as puppies.

The aim of the study was to determine the titre of 
antibodies against CPV in groups of adult dogs from 
eastern Poland with varied history of vaccination 
against parvovirus.

Material and methods
Animals used in the study. The study was performed in 

the years 2017-2019. It involved 200 dogs (105 males and 
95 females) of various breeds, aged 4-17 years (Tab. 1). 
Based on the history of vaccination against CPV, the 
animals were divided into three groups. The first group 
(n = 59) consisted of subjects regularly vaccinated against 
the disease according to WSAVA guidelines (https://www.
wsava.org/Global-Guidelines/Vaccination-Guidelines). The 
second group (n = 77) consisted of animals that completed 
the full course of CPV immunisation as puppies but had not 
received a booster dose in the past three years. The third 
group (n = 64) consisted of animals that had not received 
even a single vaccination against parvovirus. None of the 
dogs had a history of parvovirus. All animals included in 
the study were clinically healthy and did not take any medi-
cations. The reason for bringing the animals to the clinic 
were preventive check-ups (general health assessment and 
deworming). The owners of all animals agreed to have blood 
taken from the dogs.

Tab. 1. Animals used in the study

Titre 
HI

Number 
of dogs Group

Gender
Breed

M F

< 10

0 I – – –

1 II 1 – mixed

0 III – – –

20

5 I 3 2
German shepherd n = 1,
Maltese n = 1,
Mixed n = 3

9 II 3 6

Husky n = 3,
Mixed n = 4,
Polish hound n = 1,
Shih-tzu n = 1,

9 III 5 4
Mixed n = 7,
German shepherd n = 1,
Husky n = 1

40

3 I 1 2 Mixed n = 2,
Shar-pei n = 1

11 II 6 5

Cocker spaniel n = 1,
German shepherd n = 1
German wirehaired pointer n = 1,
Miniature schnauzer n = 1,
Mixed n = 4,
Parson russel terrier n = 1,
West highland white terrier n = 1,
Yorkshire terrier n = 1

9 III 3 6
Jack russel terrier n = 1,
Mixed n = 7,
Bullterrier n = 1

80

7 I 3 4

German shepherd n = 2
Husky n = 1
Mixed n = 1
Pitbull terrier n = 1
Pug n = 1
Yorkshire terrier n = 1

13 II 8 4

American Staffordshire terrier n = 1,
German shepherd n = 1
Golden retriever n = 1,
Labrador retriever n = 2,
Mixed n = 5,
Samoyed n = 1,
Yorkshire terrier n = 1

9 III 7 2
German shepherd n = 1
Mixed n = 7,
Yorkshire terrier n = 1

160

17 I 12 5

Bernese n = 1,
Chinese crested dog n = 1,
French bulldog n = 1,
Irish setter n = 1,
Jack russel terrier n = 1
Mixed n = 8,
West highland white terrier n = 2,
Yorkshire terrier n = 1

21 II 10 11

American Staffordshire terrier n = 1,
Central Asian Shepherd Dog n = 1,
Boxer n = 1,
German shepherd n = 4,
Husky n = 1,
Labrador retriever n = 1,
Mixed n = 11,
Yorkshire terrier n = 1

12 III 4 8

Labrador retriever n = 1,
Mixed n = 6,
Tatra Sheepdog n = 1
Yorkshire terrier n = 2,
Beagle n = 1,
German shepherd n = 1

Titre 
HI

Number 
of dogs Group

Gender
Breed

M F

320-
-640

13 I 6 7

German Shepherd n = 1,
German Shorthaired Pointer n = 1,
Husky n = 1,
Maltese n = 1,
Mixed n = 9

18 II 6 12

German shepherd n = 1,
German shorthaired pointer n = 1,
Irish setter n = 1,
Jack russel terrier n = 1,
Maltese n = 1,
Mixed n = 9,
White Swiss shepherd n = 1
Yorkshire terrier n = 1

13 III 4 9 Husky n = 1
Mixed n = 12

1280~

14 I 5 9

German Shepherd n = 2,
Jack Russel Terrier n = 1,
Maltese n = 1,
Mixed n = 7,
Pug n = 1,
Shiba inu n = 1,
Yorkshire terrier n = 1

4 II 1 4

Jack russel terrier n = 1,
Mixed n = 1,
Little Munsterlander n = 1,
West highland white terrier n = 1

12 III 4 9
Cane corso n = 1,
Mixed n = 11,
Yorkshire terrier n = 1
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Serological examination. The blood for testing was col-
lected from the cephalic vein and then centrifuged (1500 g). 
Serum was frozen (–20°C) and stored until analysis.

The determination of titres of antibodies against CPV-2 
was performed with the Bionote V200 analyser (VetExpert). 
The study was based on an indirect immunoenzymatic 
assay. It is validated by the manufacturer in relation to the 
‘gold standard’ haemagglutination inhibition test. 5 µl of 
the tested serum was added to the reagent provided by the 
manufacturer and thoroughly mixed. 4 drops of the obtained 
mixture were placed in the designated place on the test cas-
sette and incubated for 10 minutes. At that time, a control 
line appeared on the test strip, confirming the correctness 
of the test, and then the test line. The concentration of 
antibodies against canine parvovirus for each sample was 
measured using the analyser, which checked the colour 
intensity of the test field. According to data provided by the 
manufacturer, the sensitivity calculated for CPV is 100% 
using the positive group and 88% using all sera samples. 
The specificity calculated for CPV is 100% using the posi-
tive sera group and 100% using all sera samples (http://
biogal.co.il/wp-content/uploads/2013/02/SSCVV120213-.
pdf). The protective titre of antibodies against parvovirus 
in the haemagglutination inhibition test was considered to 
be > 1 : 80 (4, 7, 15).

Statistical analysis. The Chi square test was used to 
demonstrate the differences in the anti-CPV-Ig titre between 
the studied groups of dogs (including the history of vaccina-
tion against CPV, gender and breed of the dogs). Changes 
were considered statistically significant at p < 0.05. The 
Statistica10.0 PL software was used for the calculations.

Results and discussion
In the first group, consisting of dogs vaccinated ac-

cording to WSAVA guidelines, antibody titres equal 
to or higher than HI = 80, determining resistance to 
infection, were observed in 86% of dogs, while in 14% 
of the study animals, the antibody titres were HI < 80. 
In the second and third groups, high anti-CPV antibody 
titres of HI > 80 were found in 73% and 72% of dogs, 
respectively (Tab. 2).

In the pure-breed dogs group, the number of indi-
viduals with anti-parvovirus antibody titres ensuring 
protection against infection was 67 (78%), while in 
the mixed-breed group it was 86 (75%) In the group 
of males, high titres of antibodies against CPV were 
observed in 73 (77%) of dogs, while in the group of 
females – in 80 (76%) (Tab. 3).

Statistical analysis showed a significantly greater 
number of dogs with high titres of antibodies against 
CPV of HI > 80 in group I compared to the other 
two groups (p = 0.0006, p = 0.0001, respectively). 
Similarly, in group II, there were significantly more 
dogs with protective levels of antibodies than in group 
III (p <0.00001). However, gender and race were not 
found to influence the value of titres of antibodies 
against CPV.

Canine parvovirosis is a serious disease leading to 
the development of severe enteritis, which if left un-

treated, an infected dog may die. Due to the introduc-
tion of preventive vaccinations, the number of cases 
of parvovirus has been significantly reduced, although 
it has not been completely eradicated. The aim of the 
study was to conduct serological monitoring in the 
population of adult dogs from eastern Poland for the 
presence of antibodies against canine parvovirus in 
their serum.

Determination of titres of antibodies against canine 
parvovirus can be useful in the rational planning of 
vaccination of animals and in assessing the epizootic 
status of parvovirus in a given area (6, 21).

In our research, taking into account the history of 
immunoprophylaxis, the studied dogs were divided 
into three groups: group I – dogs vaccinated according 
to WSAVA recommendations (full course of primary 
vaccinations, then booster vaccinations at least every 
3 years); group II – dogs vaccinated as puppies; group 
III – dogs never subjected to immunoprophylaxis. 
It was demonstrated that in all groups, there was a large 
number of animals with high titres of antibodies against 
parvovirus (HI > 80), considered as providing immu-
nity against the disease (16, 17) (group I – 86% dogs, 
group II – 73%, group III – 72%).

While this is not surprising for dogs from group I 
who have been exposed to the vaccine on a regular 
basis, the presence of a significant amount of positive 
seroreactants in group II, which includes dogs vacci-
nated for parvovirus as puppies, seems to confirm the 
high immunogenicity of canine parvovirus which is 
contained in the vaccines. For this reason, even dogs 
that have come into contact with the vaccine just once 
are able to develop immunity against infection with 
a fully virulent pathogen that has persisted for many 
years, which also has an impact on the maintenance of 
herd immunity among susceptible animals (19). These 
observations are consistent with studies by Twark and 
Dodds (21), Böhm (2) and Abdelmagid (1), according 
to which even a single vaccination of puppies against 
CPV stimulates immunity against parvovirus for an ex-

Tab. 3. Values of antibody titre for CPV in the group of pure-
breed, mixed-breed, male and female dogs used in the study; 
number (%)

Titre HI
Number (%) of dogs in group

Mixed-breed Pure-breed Males Females

HI < 80 28 (25) 19 (22) 22 (23) 25 (24)

HI ≥ 80 86 (75) 67 (78) 73 (77) 80 (76)

Tab. 2. Values of antibody titre in HI test for CPV in dogs 
from particular groups in the study; number (%)

Titre HI
Number (%) of dogs in

Group I 
n = 59

Group II 
n = 77

Group III 
n = 64

HI < 80  8 (14) 21 (27) 18 (28)

HI ≥ 80 51 (86) 56 (73) 46 (72)
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tended period, lasting even 4-7 years. This is due to the 
natural strengthening of immunity through contact with 
the virus being widespread in the environment (10). 
The common presence of canine parvovirus results 
from its high resistance to environmental conditions, 
which allow it to remain virulent under favourable 
conditions (no exposure to sunlight, humid environ-
ment) for up to 12 months outside the host body (8, 20).

The presence of dogs with high titres of antibodies 
against canine parvovirus in group III may be a conse-
quence of their contact with the field virus and indicates 
widespread contamination of the environment with 
this pathogen (2).

According to our own observations, regular vacci-
nations in accordance with WSAVA recommendations 
increase protection against parvovirus, as evidenced by 
the lowest percentage of dogs with HI < 80 in group I 
– dogs vaccinated at least every 3 years. However, 
it should be noted that despite regular immunopro-
phylaxis, 14% of animals in this group did not show 
antibody titres that could guarantee protection against 
infection with fully virulent CPV-2. The ineffectiveness 
of vaccinations may result from many factors, such as, 
e.g.: vaccine administration errors, storage errors, indi-
vidual factors that do not allow the development of full 
immunity after vaccination, too long intervals between 
revaccinations, and others (9). Thus, serological tests 
allow the level of immunity against canine parvovirus 
in a given animal to be assessed and indicate the pos-
sible need to modify its vaccination plan, as well as 
the need for special treatment and isolation of animals 
unable to develop resistance to this virus.

The results of our research allow for drawing two 
conclusions. First, they indicate widespread environ-
mental contamination with canine parvovirus, which 
is confirmed by the large number of positive seroreac-
tants with high titres of antibodies against CPV in the 
population of dogs that have never been vaccinated 
against this virus – this shows that they must have 
encountered a field virus. Second, vaccination of dogs 
against the parvovirus disease, even if performed only 
once as a puppy, induces strong protection against 
infection, manifested by the persistence of high titres 
of antibodies against canine parvovirus in the serum 
of vaccinated animals for a long time, which is a con-
sequence of significant immunogenicity of this virus.

The use of serological tests for parvovirus seems to 
be of crucial importance for medical and veterinary 
practice. In line with the principles of evidence-based 
veterinary medicine, testing the immune status (of 
both puppies and adults) is more beneficial than giving 
booster doses of vaccines, and minimises, among other 
things, the risk of developing vaccine-related adverse 
reactions. Additionally, the demonstration of positive 
seroreactants for canine parvovirus in the population 
of dogs allows the epizootic status of parvovirus in 
a given area to be assessed.
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