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ABSTRACT

Canine Parvovirus (CPV) is a highly contagious viral disease of domestic and wild dogs and is associated with high morbidity and
mortality, particularly in puppies. Early and accurate diagnosis is essential for preventing secondary infections and controlling
transmission. This study aimed to determine the prevalence and seroprevalence of CPV infection in unvaccinated dogs aged
0-12 months in the Alanya region and to compare the diagnostic performance of the immunochromatographic (IC) test and the
Enzyme-Linked Immunosorbent Assay (ELISA). Fecal samples were analyzed using ELISA and IC kits, while serum samples were
tested for CPV-specific IgG antibodies. Among 100 dogs examined (47 percent female, 45 percent male, 8 percent unrecorded),
49 percent were positive for CPV-2 antigen by the IC test, whereas 17 percent were positive by ELISA. The higher number of IC-po-
sitive animals suggests that the test may offer practical advantages in field conditions due to its rapid and user-friendly nature.
Serological testing showed that 42 dogs were antibody-positive; of these, 42.8 percent had high IgG titers and 57.1 percent had
low titers. Statistical analysis indicated significant differences in antibody titers among age groups (P<0.001), while no significant
difference was found between genders (P>0.05). This study provides the first combined antigen and antibody data on CPV infecti-
on in unvaccinated puppies in the Alanya region. The findings highlight the role of reliable diagnostic tools and timely vaccination
in disease control. Furthermore, comparison of diagnostic methods demonstrated lower sensitivity for the IC test relative to ELI-
SA, emphasizing the need for careful selection of diagnostic approaches in clinical practice and epidemiological surveys.
Keywords: CPV, immunity, sensitivity, specificity, prevalence.

Alanya ilgesindeki Sahipsiz Kopeklerde Canine Parvovirus Enfeksiyonunun
Arastirilmasi

OZET

Koépek Parvovirusu (CPV), evcil ve yabani kopekleri etkileyen, 6zellikle yavru képeklerde yiksek morbidite ve mortalite ile karak-
terize, oldukga bulasici bir viral hastaliktir. Erken ve dogru tani, ikincil enfeksiyonlarin dnlenmesi ve bulasmanin kontrol altina alin-
masi agisindan kritik Gnem tasir. Bu ¢alisma, Alanya bélgesinde 0-12 aylik agilanmamis kdpeklerde CPV enfeksiyonunun prevalans
ve seroprevalansini belirlemeyi ve immiinokromatografik (IC) test ile Enzim Baglantili immiinosorbent Analizi'nin (ELISA) tanisal
performansini karsilastirmayi amaglamistir. Digski 6rnekleri ELISA ve IC kitleri kullanilarak, serum 6rnekleri ise CPV'ye 6zgl I1gG
antikorlari agisindan analiz edilmistir. incelenen 100 képegin (yiizde 47 disi, ylizde 45 erkek, yiizde 8 kaydi olmayan) yiizde 49’u
IC testi ile CPV-2 antijeni agisindan pozitif bulunurken, ylizde 17’si ELISA ile pozitif olarak belirlenmistir. IC testi ile daha fazla pozi-
tif hayvan tespit edilmesi, bu testin hizli ve kullanici dostu yapisi nedeniyle saha kosullarinda pratik avantajlar saglayabilecegini
disiindirmektedir. Serolojik incelemede 42 kopek antikor pozitif bulunmus; bunlarin % 42,8’inin yiksek, % 57,1’inin dlstk 1gG
titresine sahip oldugu belirlenmistir. istatistiksel analiz, yas gruplari arasinda antikor titreleri agisindan anlamli farkliliklar oldugunu
gostermistir (P<0.001). Buna karsilik, cinsiyetler arasinda anlamli bir fark saptanmamigtir (P>0.05). Bu ¢alisma, Alanya bdlgesinde-
ki asilanmamig yavru kdpeklerde CPV enfeksiyonuna iliskin hem antijen hem de antikor diizeylerindeki ilk kapsamli verileri sun-
maktadir. Elde edilen bulgular, hastaligin kontroliinde giivenilir tani yontemleri ve zamaninda asilama programlarinin énemini
vurgulamaktadir. Ayrica, tani yontemlerinin karsilastirilmasi IC testinin ELISA’ya gore daha distik duyarhhga sahip oldugunu ortaya
koymus, bu durumun klinik uygulamalar ve epidemiyolojik ¢alismalar igin uygun tani ydonteminin segilmesinde dikkate alinmasi
gerektigini gostermistir.

Anahtar Kelimeler: CPV, immdiinite, sensitive, spesifite, prevalans
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Introduction

Canine parvovirus type 2 (CPV-2) is a highly contagious and po-
tentially fatal virus, particularly affecting unvaccinated puppies.
Since its emergence in the late 1970s as a mutation of the feli-
ne panleukopenia virus, CPV-2 has spread globally and, despite
extensive vaccination programs implemented in many count-
ries, remains a leading cause of acute gastroenteritis in dogs
(Khatri et al., 2017; Decaro et al., 2020). CPV-2 belongs to the
Parvoviridae family and its 5.3 kb single-stranded DNA genome
encodes structural and non-structural proteins. Of these, VP2
is the major capsid protein responsible for host interaction, an-
tigenicity, and viral evolution. Mutations in the VP2 gene have
led to antigenic variants: CPV-2a, CPV-2b, and CPV-2c, which
co-circulate globally. CPV-2 infection is most common in pup-
pies aged 6—12 weeks, and maternally derived antibodies pro-
vide early protection. However, these antibodies can interfere
with vaccination, necessitating strategic immunization sched-
ules (Desario et al., 2005; Giraldo-Ramirez et al., 2020).

The virus spreads rapidly among susceptible puppies, whereas
domestic dogs generally have lower exposure rates compared
to stray dogs. The primary sources of infection are the feces
of infected dogs found in shelters, parks, and kennels (Khatri
et al., 2017; Nandi et al., 2019). Transmission primarily occurs
via the fecal-oral route or through contact with contaminated
surfaces, although direct contact with infected dogs also sig-
nificantly contributes to viral spread (Tuteja et al., 2022). The
incubation period of CPV-2 is typically 4-5 days; however, in
experimental infections, clinical signs may appear as early as
3 days post-exposure. CPV-2 causes clinical signs such as fever,
anorexia, diarrhea (bloody or non-bloody), vomiting, depres-
sion, lethargy, and leukopenia. Additionally, CPV-2 can lead to
myocardial damage (Ogbu et al., 2017; Ahmed Ismail and Ha-
nedan, 2024). The virus is extremely stable in the environment
and exhibits high resistance to disinfectants (Ogbu et al., 2017).

Vaccination with modified live virus (MLV) vaccines remains
the cornerstone of CPV-2 prevention and is recommended by
international veterinary associations. Nevertheless, stray and
shelter dogs, which often remain unvaccinated, continue to
represent a high-risk population (Lechner et al., 2010; Decaro
et al., 2020).

Accurate diagnosis of CPV-2 is essential for disease manage-
ment. Common diagnostic methods include ELISA, immuno-
chromatographic (IC) tests, and PCR-based techniques (Desario
et al.,, 2005; Khatri et al., 2017). Due to their speed and prac-
ticality, ELISA and IC tests are widely used in routine diagno-
sis. However, IC tests, while rapid and economical, have been
reported to show variable sensitivity (Macédo et al., 2022).
ELISA offers greater sensitivity and is also useful for measuring
1gG antibody levels, providing insights into immune protection
and vaccine responses (Lambe et al., 2016). Compared to tra-
ditional diagnostic methods such as hemaglutination and virus
isolation, PCR demonstrates significantly higher sensitivity. In
particular, quantitative real-time PCR (qPCR) is regarded as the
gold standard for the diagnosis of CPV infections. Nevertheless,
the requirement for specialized laboratory conditions to per-
form gPCR may lead to delays in diagnosis (WalterWeingartner
et al., 2021). Serological evaluation of CPV-specific IgG titers
contributes to determining the immune status of individual
dogs as well as canine populations, thereby guiding vaccination
strategies. Although an antibody titer of 1:80 is generally consi-
dered protective, the overall immunity also depends on cellular
immune responses and the dynamics of viral exposure (Litster
et al., 2012; Decaro et al., 2020).

Treatment of canine parvovirus infections is generally symp-
tomatic, with maintenance of electrolyte and fluid balance be-
ing essential. Supportive therapy remains the cornerstone, as
there is no specific antiviral treatment available (Khatri et al.,
2017). Considering the high mortality rate in young dogs (0—12
months) and the widespread occurrence of parvoviral enteritis
in the region, this study primarily aims to determine the prev-
alence and seroprevalence of parvovirus infection in unvacci-
nated dogs in the Alanya region and to compare the diagnostic
performance of two commonly used methods: Enzyme-Linked
Immunosorbent Assay (ELISA) and immunochromatographic
(IC) tests. The results provide current data on CPV prevalence
and contribute to evaluating the reliability of diagnostic tools.

Materials and Methods
Procurement of Samples

For this study, fecal and blood serum samples were collected
from dogs suspected of parvovirus infection that brought to
a private clinic in Alanya. These dogs exhibited gastroenteritis
symptoms such as lethargy, vomiting, and diarrhea during clin-
ical examination. To determine the optimal sample size for the
study and ensure sufficient statistical power to detect the ef-
fect, a total of 100 unvaccinated dogs aged 0—12 months were
sampled (83 of them showed symptoms, while 13 had a good
general condition). Of the 100 dogs examined, 47 were female,
45 were male, and the sex of 8 dogs (8%) was not recorded. Ad-
ditionally, in this study, microscopic examination for gastroin-
testinal parasites was not performed because all sampled dogs
exhibited clinical symptoms (lethargy, vomiting, and diarrhea)
consistent with canine parvoviral enteritis, and the study was
specifically designed to investigate CPV infection. The technical
limitations encountered during sample processing were also
explicitly acknowledged and taken into consideration in the
interpretation of the results. This study was approved by the
Selcuk University Faculty of Veterinary Medicine Experimental
Animals Production and Research Center (SUVDAMEK) Ethics
Committee (Ethics approval number 2025/38).

Collection of Fecal and Blood Serum Samples

Fecal samples were collected from dogs suspected of parvovi-
rus infection using rectal swabs. The rectal swabs were placed
in 2 ml of Phosphate Buffered Saline containing 25.000 U/ml
penicillin and 20 mg/ml streptomycin. In the laboratory, swab
tubes were vortexed, and the buffer solution was transferred
into 1.5 ml DNase and RNase-free tubes. Samples were stored
at -20 °C until further analysis.

Blood samples were collected from the dogs into 2 ml serum
tubes without anticoagulant. The tubes were transported to
Selcuk University Veterinary Faculty Virology Department la-
boratory while maintaining the cold chain. After centrifugation
(Hettich Universal 320R, Germany) at 3000 rpm for 10 min,
the serum from the supernatant was transferred to eppendorf
tubes and stored at -20 °C until analysis.

Application of Canine Parvovirus Antigen (IC) Test

The test kit (RIDX-CPV Ag Test Kit, RIDX™, Korea, cat no:
CGM-CPG-11) includes fecal diluent, Pasteur pipettes, and a
test cassette. Fecal samples collected from the dogs were di-
luted with the diluent provided in the kit. Using the Pasteur pi-
pette, 3-4 drops of the diluted sample were added to the sam-
ple well marked “S” on the test cassette. After an incubation
period of 5-10 minutes, the results were interpreted visually
based on the presence of indicator line. During the interpreta-
tion of the test, the formation of a single line in the “C” section
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of the cassette indicated that the kit was functioning properly,
and it was considered a sign that the tested fecal sample was
negative for CPV-2 Ag. The presence of lines in both the “C”
and “T” sections of the cassette was interpreted as a positive
result.

Canine Parvovirus Ag and Ab ELISA:

The test (Agrolabo SpA, Italy, cat n0:27224032, 27224096) was
performed according to the manufacturer’s instructions. For
both Ag and Ab detection, the optical density (OD) values were
measured for each well of the microplate using a spectropho-
tometer [ELISA reader (Rayto RT-2100C, China)] at wavelengths
of 405 nm and 450 nm, respectively. The obtained absorbance
values were used to determine the presence of CPV Ag in each
fecal sample and the presence and titers of CPV Ab (Ig G) in
each serum sample, according to the formula provided below.

Validity and Interpretation of CPV Ag ELISA for Fecal Samples
OD Positive Control / OD Negative Control > 10
Cut off = OD Positive Control x 0.2

Positive results: Samples with an OD higher than the cut-off
value

Negative results: Samples with an OD lower than the cut-off
value

The validity and interpretation of CPV Ab (Ig G) ELISA for se-
rum samples

Positive control: OD > 1.2; Negative control: OD < 0.15

The S/P ratio (sample OD/positive control OD) value should be
calculated. According to the manufacturer’s instructions, posi-
tive samples are those with an S/P ratio greater than 0.15. Neg-
ative samples are those with an S/P ratio less than 0.15.

The titer of the samples is calculated as follows. The value of
98.39 indicated by the manufacturer is considered the mini-
mum protective titer.

Titer value = 54 (e”4x)

e = base of the natural logarithm (2.718282), x = the S/P ratio
of the sample.

Statistical Analysis

All data were statistically analyzed using GraphPad Prism ver-
sion 9.0. To evaluate differences in antibody titers between
different age groups, a one-way analysis of variance (One-way
ANOVA) was performed. When significant differences were de-
tected, Tukey’s Honestly Significant Difference (HSD) post-hoc
test was used for multiple comparisons. To compare antibody
levels between male and female dogs, an unpaired t-test was
applied. A P value less than P<0.001 was considered statistical-
ly significant in all tests.

Additionally, the McNemar test was applied to assess the level
of agreement between the ELISA and immunochromatograph-
ic (IC) test results for the same animals, and to determine
whether there was a statistically significant difference between
paired dependent samples. A P value less than P<0.001 was
considered statistically significant in all analyses.

Results
Canine Parvovirus Antigen IC Test

Out of the 100 dog fecal samples examined with the IC test, 49
samples (49%) were found to be positive for CPV-2 Ag, while 51
(51%) tested negative (Figure 1).

Figure 1. CPV IC test results
ELISA CPV-2 Ag

Fecal samples from 100 dogs were analysed using the ELISA Ag
test to detect the presence of CPV-2 Ag. After evaluation, CPV-2
Ag was detected in 17 samples (17%), while 83 samples (83%)
tested negative (Figure 2).

Figure 2. CPV-2 Ag ELISA results.
ELISA Ab (IgG)

Serum samples from 100 dogs were analyzed for presence
CPV antibodies using the ELISA IgG Ab kit (Agrolabo SpA, Ita-
ly). The test was performed according to the manufacturer’s
instructions. After evaluation, CPV antibodies were detected in
42 samples (42%), while 58 samples (58%) were found to be
negative for CPV antibodies. Among the 42 dogs considered an-
tibody-positive, 18 (42.8%) had high levels of CPV IgG antibody
titers, whereas 24 (57.1%) had low levels of CPV IgG antibody
titers.

Protective antibody titers were classified based on the age dis-
tribution of the dogs. In 5 dogs aged 0-3 months, titers above
18,000 were found; in 13 dogs aged 3-6 months, titers ranging
from 6,000 to 18,000; in 8 dogs aged 6-9 months, titers ranging
from 1,000 to 4,000; and in 16 dogs aged 9-12 months, titers
ranging from 100 to 800 were detected (Figure 3).

Figure 3. Distribution of CPV-2 antibody titer values in dogs according
to age months
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Statistics

The relationship between age and immunity level against CPV
was statistically evaluated. The results revealed a significant
effect of age on immunity, particularly in dogs younger than 6
months. Antibody titers in dogs aged 0—6 months were found
to be very high (P<0.001). By the 6th month, titers significantly
decreased (P<0.001). No significant change in titer values was
observed during the 6-12 month period (Table 1). Additionally,
the relationship between gender and immunity level against
CPV was statistically evaluated. The results showed no signifi-
cant difference (P=0.612) between gender and immunity levels
(Table 2). It was concluded that gender did not affect the anti-
body titer values.

In this study, the specificity and sensitivity of the IC test, as
compared to the ELISA, were found to be 48.19% and 35.29%,
respectively. McNemar test was applied to evaluate the agree-
ment between the ELISA and IC test results for the same an-
imals and to determine whether there was a statistically sig-
nificant difference between paired dependent samples. As a
result of the analysis, the chi-square (x?) value was calculated
as 18.96, with p-value of =13.3281x107-6. Since P<0.001, a sta-
tistically significant difference was observed between the ELISA
and rapid test results (Table 3).

Table 1. The effect of age on immunity level in dogs

Discussion

Rapid and reliable diagnosis is essential for isolating infected
animals and providing appropriate treatment to dogs with
life-threatening infections (WalterWeingartner et al., 2021).
Recently, IC or ELISA-based methods are commonly used for
diagnosing viruses that cause gastroenteritis. These methods
are widely used due to their practicality and low cost (Topcu
et al., 2023). IC tests for detecting CPV-2 Ag are commercially
available due to the large amounts of CPV shed in their feces of
infected dogs (WalterWeingartner et al., 2021). However, the
sensitivity of these methods may vary depending on the com-
mercial kits used (Topcu et al., 2023). For instance, in a study,
the sensitivity and specificity of ELISA and IC tests, commonly
used in diagnosing viruses that cause gastroenteritis, were cal-
culated using RT-qPCR as a reference. The sensitivity and spec-
ificity were determined to be 88%-100% for ELISA and 90%-
100% for IC tests, respectively (Ibrahim et al., 2015). Bagali et
al. (2023) and Dhiman et al. (2015) compared the sensitivity
of the IC method with ELISA in their studies and determined
it as 98.20% and 95.24%, respectively. Similarly, the specificity
was found to be 100% and 97.47%, respectively. Additionally,
Dik and Simsek (2021) compared IC tests and PCR in 100 fecal
samples from diarrheic dogs, finding the sensitivity of IC to be

Month n Mean Std. Error P value
0-3 5 14851.51° 1108.08
3-6 13 4995.21° 1099.81
<0.001
6-9 45 524.93¢ 214.00
9-12 29 80.50¢ 9.28
General 92 1795.12 415.78

Different letters (a, b, c) indicate groups that differ significantly from each other (P<0.001). Groups that share the same letter

do not show a statistically significant difference

Table 2. The effect of gender on immunity level in dogs of different age groups

Gender n Mean Std. Error P value
Male 45 1577.66 561.33
0.612
Female 47 2003.34 615.58

Table 3. Specificity, sensitivity, and McNemar test results of the IC test compared with ELISA

Test Result (n/100)
IC Test 49/100
ELISA CPV-2 Ag 17/100
ELISA Ab 42/100
IC Test Positive IC Test Negative
ELISA Positive 6° 11¢
ELISA Negative 43 40¢

Specificity (%) = 48.19, Sensitivity (%) = 35.29, McNemar test, (x)>_18.96, P<0.001

a = True Positive (TP), b = False Positive (FP), c = False Negative (FN), d = True Negative (TN). Sensitivity (%) = TP/(TP+FN) x
100, Specificity (%) = TN/(TN+FP) x 100, McNemar test; (x)?=(b-c)?/(b+c)
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36.36% and specificity to be 100%. Similarly, Dik et al. (2023)
evaluated the sensitivity and specificity of CPV detection by
comparing IC testing and PCR in 50 fecal samples collected
from unvaccinated dogs aged 0-12 months. CPV was detected
in 2 fresh fecal samples using the IC test and in 29 samples us-
ing PCR. Upon evaluation of the results, the sensitivity of the IC
test for CPV detection was found to be notably low at 6.89%,
whereas its specificity remained high at 100%. In the present
study, the sensitivity and specificity of IC were found to be
35.29% and 48.19%, respectively, when compared with ELISA.
Moreover, the data obtained showed a statistically significant
difference according to the McNemar statistical test (P< 0.001)
(Table 3). It was observed that these data were similar to the
results of the study conducted by Dik and Simsek (2021) (Table
3). While the IC test may yield higher positive results in the
early stages of infection due to a potentially lower detection
threshold, its lower sensitivity and specificity raise concerns re-
garding the reliability of such results. The lower positivity rate
observed with the ELISA test may be attributed to its ability to
detect antigen only above a certain threshold level. However,
the accuracy of these positive findings cannot be definitively
interpreted without confirmation using PCR, which is consid-
ered the gold standard.

In addition to their low sensitivity, IC tests have raised concerns
regarding their ability to detect CPV-2 subtypes (Decaro et al.,
2010). The genetic and antigenic diversity of the virus makes
it challenging for a single test format to detect all variants
with the same efficiency. This presents a significant challenge,
particularly in diagnosing newly emerging or mutated CPV-2
variants. Additionally, the use of only a single monoclonal anti-
body (mADb) for capture and detection in IC tests can negatively
impact test sensitivity (Sharma et al., 2018). Although mono-
clonal antibodies offer high specificity, they bind to a single
epitope, making them insensitive to minor antigenic changes
in the virus. This increases the likelihood of false-negative re-
sults, thus reducing the reliability of the test. While IC tests are
useful for screening due to their rapid and practical applica-
tion, their low sensitivity and limitations in detecting different
CPV-2 subtypes highlight the need for confirmation with more
sensitive tests, such as PCR, for a definitive diagnosis (Suzuki
et al., 2020). Another diagnostic method for confirming CPV
infection, virus isolation, is more sensitive, but it is labor-inten-
sive and time-consuming, making it not a preferred method for
routine diagnoses (Dik and Simsek, 2021).

The prevalence of CPV in various countries around the world
has been reported as follows: in Greece, 58.1% in 116 dogs
with diarrhea (Godsall et al., 2010); in the United Kingdom,
58% in 355 dogs with diarrhea (Godsall et al., 2010); in South
America, 70.42% in 71 dogs with acute diarrhea (Duque-Garcia
et al., 2017); in Egypt, 84% in 50 dogs with diarrhea (Elbaz et
al., 2021); in North Central Nigeria, 45% in 320 dogs with gas-
troenteritis; in China, 55.7% in 61 dogs with parvoviral clinical
signs (Hao et al., 2020); in Tunisia, 32.14% in 168 dogs with
diarrhea (Tagorti, 2018); in Portugal, 77.5% in 209 dogs with
parvoviral clinical signs (Miranda et al., 2015); and in India,
40.85% in dogs with diarrhea (Behera et al., 2015). In Turkiye,
in the province of Bursa, the CPV prevalence in 60 dogs with
hemorrhagic diarrhea was 35% (Yilmaz et al., 2005), and in the
province of Kars, it was 76.3% in 93 dogs with diarrhea (Y-
maz, 2020). In the study conducted by Temizkan and Temizkan
(2023), the prevalence of CPV in unvaccinated dogs in Yozgat
province was determined by PCR to be 86.27% (44/51) overall,
with 100% (26/26) in puppies and 72% (18/25) in adult dogs.
In another study, fecal samples were collected from 83 dogs

housed in an animal shelter and 17 dogs admitted to an animal
hospital in the Erzurum region, all exhibiting clinical signs of
CPV infection. Of the 100 dogs examined using a rapid test, 40
(40%) tested positive for CPV antigen, while 60 (60%) were neg-
ative (Ahmed Ismail and Hanedan, 2024). In the study by Dik
et al. (2023), the CPV positivity rate in unvaccinated dogs aged
0-12 months in the Konya region was reported as 58% (29/50)
based on PCR analysis. In the study conducted in the Alanya
region, among the 100 dog fecal samples tested using IC tests
and ELISA, 49 (49%) were positive for CPV-2 Ag by IC test, and
17 (17%) were positive by ELISA (Figure 1, Figure 2). The results
obtained from this study are similar to the studies of Godsall
et al. (2010), Hao et al. (2020), Tagorti (2018), and Behera et
al. (2015), but differ from those reported by Duque-Garcia et
al. (2017), Elbaz et al. (2021), and Miranda et al. (2015). These
findings suggest that the presence of CPV in dogs is widespread
both in Tirkiye and globally.

Dogs that recover from a natural CPV-2 infection develop life
long immunity (Schultz et al., 2010). Vaccination remains the
primary method for controlling the disease and modified live
virus (MLV) vaccines providing long-lasting immunity (Rota et
al., 2019). The longest duration of antibody persistence follow-
ing the first MLV vaccination was found to be 10 years in dogs
kept in natural environments (Schultz et al., 2010), and a case
of a 14-year-old female English Setter was reported to still have
protective immunity 13 years after its first and only vaccina-
tion, with a protective antibody titre remaining even 10 years
after the last vaccine (Riedl et al., 2015). One of the primary
methods of protection against CPV infection is the antibod-
ies from the mother through colostrum (Decaro et al., 2005).
These maternal antibodies protect newborns during the first
weeks of life, which can delay the timing of vaccination (Rota
et al., 2019). Maternal immunity prevents the virus from infect-
ing young animals by neutralizing it before viremia begins, thus
inhibiting the colonization of the intestinal epithelium (Decaro
et al., 2005). Recent studies have shown that maternal-derived
antibodies (MDA) can offer protection against CPV-2 infection
for up to 15-20 weeks (Riedl et al., 2015; Larson et al., 2018).
Maternal antibodies begin to decline between 8 and 12 weeks
of age, influenced by various factors such as the mother’s vac-
cination status, colostrum quality, intake and absorption, the
size and strength of the newborn, and the timing of the intes-
tinal barrier closure, thus allowing the development of active
immunity (Dall’Ara et al., 2023). However, since the presence
of maternal antibodies appears to be a significant obstacle in
vaccination strategies against CPV, it is crucial to measure ma-
ternal antibody levels and plan the optimal vaccination time
(Kumari et al., 2022). In parallel, studies by Waner et al. (1996),
Nandi and Kumar (2010), Mila et al. (2014) and Decaro et al.
(2020) have also reported that vaccination failures may occur
in cases where maternal antibody levels are high. These find-
ings further emphasize the importance of accurately determin-
ing the optimal timing for vaccination (Gllbahge et al., 2025).

CPV-2 antibody titres can be used to assess whether dogs are
protected from infection and to measure 1gG antibody levels
against various diseases (Rota et al., 2019). This provides veter-
inarians with the opportunity to monitor antibody titres on an
annual basis and detect disease trends over time. Additionally,
it can be used for the early detection of dogs that may have
lost their immunity to specific diseases (Babalola et al., 2016).
Since neutralizing CPV-2 antibody titres are indicators of pro-
tection against infection, dogs with seropositive titres above
the cutoff value are considered to be protected from infection
(Rota et al., 2019). In this study, the minimum protective titre
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was considered to be the value of 98.39 as indicated by the
manufacturer.

In a study conducted in Nigeria, among 48 vaccinated dogs with
age ranges between 7 weeks and 7 years, high levels of CPV an-
tibody titers were detected in 38 (79.2%) dogs, while low levels
were found in 10 (20.8%) dogs. The results provided evidence
that vaccinated dogs maintain protective antibody titres (Baba-
lola et al., 2016). In a study by Bohm et al. (2004) in the UK,
protective antibodies against CPV infection were detected in
94.4% (135 out of 143) of 143 adult dogs that had not been
vaccinated for at least 3 years. Titres above 128 were chosen as
the protective titre based on studies conducted at the Glasgow
Canine Infectious Disease Research Unit. According to this, 8
dogs had antibody titres at the borderline, but none had low or
undetectable titers. This was attributed to high levels of natural
CPV exposure. In a study covering different regions of Andhra
Pradesh, the seroprevalence of canine parvovirus infection
was evaluated using the ELISA test on 542 serum samples from
both vaccinated and unvaccinated dogs. CPV-specific antibod-
ies were detected in 451 out of 542 serum samples (83.21%).
The antibody titres for CPV ranged from 419 to 2337. Vacci-
nated animals (94.65%) showed significantly higher antibody
titers compared to unvaccinated animals (72.50%) (Kumari et
al., 2022). The difference in CPV antibody detection between
vaccinated and unvaccinated dogs by ELISA was found to be
statistically significant. Yang et al. (2010) conducted a seroep-
idemiological study on stray dogs using the hemagglutination
inhibition test in South Korea. It was estimated that 26.2% of
the dogs had antibody titers above 1:5120, and the overall
positive rate for CPV-2 antibodies in the tested dogs was ap-
proximately 93.8%. Devajani Deka et al. (2015) reported high-
er antibody titers in unvaccinated dogs (66.67%) compared to
vaccinated dogs (33.82%) using the ELISA test. They attributed
the high antibody levels in unvaccinated animals to acquired
immunity from natural infection. In the current study, 42 dogs
that tested positive for antibodies based on the cutoff value
had CPV Ig G antibody titers. High levels of CPV Ig G antibody
titers were found in 18 dogs (42.8%), while 24 dogs (57.1%)
had low levels. Additionally, the protective antibody titers from
the 42 unvaccinated dogs (42%) were classified according to
age distribution. In 5 dogs aged 0-3 months, titers were above
18.000; in 13 dogs aged 3-6 months, titers ranged from 6.000
to 18.000; in 8 dogs aged 6-9 months, titres ranged from 1.000
to 4.000; and in 16 dogs aged 9-12 montbhs, titres ranged from
100 to 800 (Figure 3).

Dogs with antibody titres below the cutoff value were consid-
ered to be at high risk of developing clinical disease if exposed
to the field virus. Dogs older than 6 months with specific an-
tibodies against CPV are likely to have been exposed to CPV
through natural infection rather than vaccination, as they
would not develop immunity through vaccination. In the 0-6
month age group, the high prevalence of protective antibody
titers was attributed to the presence of maternal antibodies ac-
quired through colostrum, and no clinical signs were observed
in these dogs. Significant clinical signs of CPV infection were
observed only in dogs older than 6 months with low Ig G titers.
In these dogs, the gradual decrease in protective antibody ti-
ters was thought to weaken their protection against infection.
In such cases, the use of the ELISA test would be helpful in de-
termining the optimal time for vaccination. Despite their low
antibody titers, these dogs may still be protected due to their
immunological memory (Babalola et al., 2016). This study also
evaluated the relationship between the dogs’ immunity status

against Canine Parvovirus and factors such as age and sex. The
results showed a significant statistical difference between age
and immunity status, whereas no significant difference was
found between sex and immunity status (Table 1, Table 2). Sim-
ilarly, a study by Babalola et al. (2016) reported no significant
difference between sex and immunity level against CPV, but did
find a significant relationship between age and immunity, par-
ticularly in dogs under 1 year old. However, Twark and Dodds
(2000) and Eghafona et al. (2007) reported that age did not
show a significant relationship with CPV serum antibody titres.
The data from the current study were similar to those of Baba-
lola et al. (2016), but contradicted the earlier studies by Twark
and Dodds (2000) and Eghafona et al. (2007). This discrepancy
may be attributed to the fact that Twark and Dodds (2000) and
Eghafona et al. (2007) focused on a population of adult dogs
over 10 years old, in which CPV infections were less prevalent,
and variations in antibody titres might have been caused by
differences in vaccination status or frequency. Furthermore,
age-related immunosenescence, environmental exposure,
breed-specific immune responses, and differences in sample
sizes or diagnostic techniques used across studies may have
also contributed to the variation in findings. These factors hi-
ghlight the complexity of interpreting seroprevalence data and
emphasize the need for age-and context-specific approaches in
evaluating CPV immunity.

Conclusion

This study provided a comparative evaluation of the diagnostic
performance of ELISA and IC tests in detecting CPV. The find-
ings indicate that the IC test retains its value as a practical and
cost-effective screening tool for use in field conditions. How-
ever, considering the limitations of both methods, it is recom-
mended that they be supported by more sensitive techniques,
such as PCR, particularly in cases requiring a definitive diagno-
sis. In addition, regular monitoring of antibody titers in dogs
that have reached a certain age is crucial for accurately deter-
mining vaccination timing and ensuring the effectiveness of
preventive healthcare. This study presents important data on
CPV infections in the Alanya region, including virus prevalence,
seroprevalence, and the reliability of diagnostic tests. The re-
sults underscore the need for implementing regular vaccina-
tion programs, adopting effective diagnostic approaches, and
improving hygiene conditions to protect the local dog popula-
tion. Moreover, the widespread use of rapid and reliable diag-
nostic tests in veterinary clinics plays a critical role in the early
detection and control of CPV infections.
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