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Lateral Flow Assay based Rapid detection of Canine Distemper Virus (CDV) and Canine Parvov Virus (CPV) infection in dogs


ABSTRACT
Canine Parvovirus (CPV) and Canine Distemper distemper Virus virus (CDV) are among the most contagious and life-threatening viral diseases affecting domestic dogs worldwide. Rapid and accurate diagnosis is crucial for effective disease management, particularly in field settings where access to advanced diagnostic facilities is limited. The present study was undertaken to evaluate the incidence of CPV and CDV in clinically affected dogs using lateral flow assay (LFA) kits as a point-of-care diagnostic tool. A total of 50 fecal swabs from diarrheic dogs and 50 nasal swabs from dogs exhibiting respiratory and neurological symptoms were collected from clinical cases presented at the Veterinary Clinical Complex (VCC) in the, College of Veterinary Science and in addition to the Animal Husbandry in the, Kamdhenu University,  (Junagadh). The LFA kits, procured from Bionote, Inc., were used according to the manufacturer’s instructions. The results revealed that 28% (14/50) of the dogs were positive for CPV and 16% (8/50) were positive for CDV. The findings indicate a notable prevalence of both viruses in the study population and highlight the utility of LFA kits as a rapid, reliable, and cost-effective diagnostic method. The ability of LFA to deliver on-site results without the need for sophisticated laboratory infrastructure makes it a valuable tool for early detection and timely intervention, thereby reducing disease transmission and mortality.
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Introduction 
Viral diseases remain a major cause of morbidity and mortality in dogs globally, representing an ongoing challenge to veterinary public health. Among these, Canine Distemper Virus (CDV) and Canine Parvovirus (CPV) are two of the most severe and highly contagious infections affecting domestic dogs. These pathogens pose substantial health risks, particularly in unvaccinated puppies and immunocompromised animals, where they can lead to high fatality rates and widespread outbreaks. (Jyothi et al. 2024; Tallapaly, 2024).
Canine Parvovirus (CPV) is a leading cause of acute gastroenteritis in both domestic and wild canids globally, with a significant impact on animal health and survival (Mylonakis et al. 2016; Abousenna et al. 2020). CPV is a small, non-enveloped virus belonging to the family Parvoviridae, and contains a single-stranded DNA genome approximately 5.2 kilobases in length. It is considered a major pathogen of concern, responsible for severe clinical manifestations such as profuse vomiting, hemorrhagic diarrhea, rapid dehydration, and a high risk of mortality, particularly in young, unvaccinated puppies and immunocompromised animals (Nakamura et al. 2004; Decaro and Buonavoglia, 2012).
Early and accurate diagnosis of Canine Parvovirus (CPV) infection is critical for effective disease management and control. Among available diagnostic tools, antigen-based detection methods, such as lateral flow assays (LFAs), provide a practical alternative to molecular techniques like quantitative PCR (qPCR). LFAs offer a rapid, cost-effective, and field-applicable solution, particularly valuable in resource-limited environments where access to advanced laboratory infrastructure is restricted. (Abousenna et al. 2024).
Canine distemper (CD) is a highly contagious and often fatal viral disease in dogs, second only to rabies in terms of mortality. The causative agent, Canine Distemper Virus (CDV), is a single-stranded, non-segmented, negative-sense RNA virus, classified under the genus Morbillivirus, family Paramyxoviridae, and order Mononegavirales (Joshi et al. 2022). Infection with virulent CDV strains results in a wide range of clinical manifestations, including conjunctivitis, ocular and nasal discharge, anorexia, hyperkeratosis of the digital pads, catarrhal inflammation of the bronchi and larynx, and the appearance of pustular eruptions on the abdomen and thighs (Carvalho et al. 2012). In field conditions, point-of-care diagnostic tools, such as lateral flow assays (LFAs), play a crucial role in enabling early detection of CDV infections, which is essential for timely intervention and controlling disease spread (Desai et al. 2020). 
The lateral flow assay (LFA) represents a significant advancement in diagnostic technology, providing a rapid, easy-to-use, and cost-effective method for the detection of a wide range of infectious diseases in both human and veterinary medicine. (Samy et al. 2020; Sayed et al. 2022).
MATERIALS AND METHODS
Experimental details
The experiment was carried out at Department of Veterinary Pathology in Collaboration with Veterinary Clinical Complex (VCC), College of Veterinary Science and Animal Husbandry, Kamdhenu University, Junagadh. The research work was carried out during year 2024. The experimental protocol was approved by the Institutional Animal Ethics Committee (IAEC), College of Veterinary Science and Animal Husbandry, Kamdhenu University, Junagadh, Gujarat (Protocol no: KU-JVC-IAEC-SA-125-23; Dated: 16 /12/2023).
Sample collection
A total of 50 fecal swabs were collected from diarrheic dogs presented to the Veterinary Clinical Complex (VCC), College of Veterinary Science and Animal Husbandry, Kamdhenu University, Junagadh, for the rapid detection of Canine Parvovirus (CPV) infection. Similarly, 50 nasal swabs were collected from dogs exhibiting neurological and respiratory signs for the rapid detection of Canine Distemper Virus (CDV) infection.
Detection of CDV and CPV by lateral flow assay
The lateral flow assay (LFA) was conducted using commercially available rapid diagnostic kits procured from Bionote, Inc., specifically designed for the detection of Canine Distemper Virus (CDV) and Canine Parvovirus (CPV) from clinical swab samples. The tests were performed strictly in accordance with the manufacturer’s instructions and standard operating protocol to ensure accuracy and reliability of results.

RESULTS AND DISCUSSION	Comment by Gharban: Results are very limited with absence of figures or tables to illustrate the obtained data
In the present study, a total of 50 dogs were screened for Canine Distemper Virus (CDV) and 50 dogs were screened for Canine Parvovirus (CPV) infections using commercially available lateral flow assay (LFA) kits.	Comment by Gharban: The animal risk factors such as age, sex, breed can be used to support this paper
Out of the 50 dogs, 8 animals (16%) tested positive for CDV. The detection of CDV was based on the presence of both the control and test bands on the LFA strip, as illustrated in Figure 1. The incidence rate observed in this study (16%) is comparable to the findings of Soma et al. (2003), who reported an incidence of 26.9%. However, it is lower than the incidence rates reported by Fischer et al. (2013), Ogbu et al. (2017) and Awad (2019), suggesting potential geographical or temporal variation in disease prevalence or differences in sample size and diagnostic techniques. In contrast, lower incidence rates have been documented by Naghibi et al. (2012) and Dongre et al. (2013), who reported 2.82% and 9.00%, respectively.
Similarly, 14 out of 50 dogs (28%) tested positive for CPV using the LFA kit. The presence of CPV was also confirmed by the appearance of both control and test bands on the strip (Figure 2). The observed 28% incidence is in close agreement with findings from Desai et al. (2020) and Pandya et al. (2017), who reported 33.94% and 37.70%, respectively. However, Sharma et al. (2018) reported a higher prevalence of 50% using the same diagnostic method, indicating that regional outbreaks, variations in immune status, vaccination coverage, and environmental conditions may influence the rate of CPV infection.
The findings of this study reiterate the utility of lateral flow assay kits as a rapid, reliable and field-applicable diagnostic tool for the detection of both CDV and CPV in clinical settings. Early identification of infected animals enables timely therapeutic intervention, improves prognosis, and contributes to the control and prevention of viral transmission among susceptible canine populations.

CONCLUSION
The present study was conducted to determine the incidence of Canine Distemper Virus (CDV) and Canine Parvovirus (CPV) infections using lateral flow assay (LFA) diagnostic kits. The incidence rates observed were 16% for CDV and 28% for CPV, respectively. These findings highlight a significant prevalence of both viral infections in the studied population. The study concludes that lateral flow assay kits represent a valuable tool for rapid, on-site diagnosis of CDV and CPV, particularly in field conditions where access to advanced laboratory facilities is limited. The ability of LFA kits to provide quick and reliable results enables early detection and prompt initiation of treatment, which is critical in reducing disease severity, transmission, and mortality rates among affected canine populations. This underscores the importance of incorporating such point-of-care diagnostic methods into routine veterinary practice and disease surveillance programs.
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Figure 1 Confirmation of canine distemper virus infection using lateral flow assay
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Figure 2 Confirmation of canine parvo virus infection using lateral flow assay









image2.png




image1.png




