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Abstract

BACKGROUND: Canine parvovirus is one of the leading causes of mortality in puppies. Rapid diagnosis of this disease
plays a key role in the timely initiation of treatment and reduction of complications and fatal outcomes. However, despite
their high diagnostic power, standard diagnostic methods face limitations in resource-limited conditions. In addition, the
dependence of hemagglutination-based assays on specific biological resources, such as porcine erythrocytes, has limited their
practical application in many clinical and field environments. From a clinical perspective, the availability of rapid diagnostic
methods capable of detecting parvoviral antigens in fecal samples while simultaneously assessing the host immune response
can be beneficial for early therapeutic decision-making. Nevertheless, such methods cannot replace standard assays with
higher sensitivity and reproducibility.

OBJECTIVES: This study aimed to develop and evaluate a slide agglutination test (SAT) for rapid detection of the virus in
fecal samples and a slide inhibition test (SIT) for antibody detection in serum, as complementary and supportive tools
alongside reference methods, particularly in resource-limited conditions. In this regard, feline erythrocytes were used as an
accessible alternative to porcine erythrocytes.

METHODS: SAT and SIT were performed using feline and rhesus erythrocytes on 33 fecal samples that tested positive by
a rapid immunochromatographic assay. The tests were conducted at three different temperatures (4, 25, and 37 °C). The
performance of these methods was evaluated based on PCR and cell culture results as reference standards, and the
agglutination activity under different conditions was compared.

RESULTS: The sensitivity and specificity of the SAT were estimated to be 92 % and 95%, respectively, and this assay
showed close agreement with PCR results. The SIT was able to completely inhibit agglutination in all positive samples.
CONCLUSIONS: The use of feline erythrocytes instead of porcine erythrocytes reduces some common limitations and
facilitates the field application of SAT and SIT. These methods are not intended to replace standard diagnostic assays with
higher sensitivity and reproducibility, but rather can serve as auxiliary screening tools in resource-limited settings to support
improved management of canine parvoviral infection.
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Figure Legends and Table Captions

Table 1. Characteristics of parvovirus primers.

Table 2. Comparison of SAT and molecular assay based on cell culture results.

Figure 1. A schematic representation of inhibition of agglutination (column B) and agglutination (column A) by feline (row 1) and resus (row 2)
erythrocytes.

Figure 2. Stepwise schematic of the SAT. Step 1: Dilute the fecal samples of the suspected cases 1:2 in PBS; Step 2: Add 50 L of the diluted
sample onto each slide; Step 3: Add 50 pL of a 3% erythrocyte suspension from feline (and rhesus); Step 4: Mix uniformly (at 4, 25, or 37 °C;
neutral pH) and record the time of the agglutination onset and classify its intensity; Step 5: Result interpretation; homogeneous suspension = negative;
Step 6: Result interpretation; non-homogeneous clumping = Positive.

Figure 3. Stepwise schematic of the SIT: Steps 1-2: Dilute the positive fecal sample 1:2 in PBS; Step 3: Mix with 1:2 hyperimmune serum and
incubate the mixture for 5 min at room temperature; Step 4: Add 50 pL of a 3% erythrocyte suspension from feline (and, in parallel, rhesus); Step
5: mix uniformly (at 4, 25, or 37 °C; neutral pH); Step 6: result interpretation; homogeneous suspension = positive.

Figure 4. Agarose gel electrophoresis of parvovirus—bands obtained with primer Pb (427 bp). M: 100-bp DNA marker. Lane 9: the sample with
SAT-positive but negative cell culture. Lanes 1-8 and 10-14: samples with positive cell culture. Lane 12: positive control (Fortedog vaccine).

Highlight:

1. Feline erythrocytes were successfully used as an accessible alternative to porcine erythrocytes in slide agglutination—based assays
for canine parvovirus detection.

The SAT showed good sensitivity (92%) and specificity (95%), with excellent agreement with PCR results.

The SIT effectively detected anti-CPV antibodies, demonstrating complete inhibition of agglutination in all positive samples.
SAT and SIT provided rapid, low-cost diagnostic support, suitable for use in resource-limited veterinary settings.

SAT and SIT are proposed as complementary screening tools in the diagnosis and management of canine parvoviral infection.
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