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MOLECULAR DETECTION AND PREVALENCE OF PARVOVIRAL INDUCED DIARRHOEA IN DOGS IN AND AROUND PATNA
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ABSTRACT 
	Many cases of gastroenteritis are routinely coming to our clinic for treatment. The cause behind the generation of diarrhea may be parasite, bacteria, food origin and virus. Since many of them are not amenable to treatment with conventional method by using antibiotics, antidiarrheal and fluid therapy. Therefore the present work was undertaken with the aim to know the prevalence of parvoviral gastroenteritis in and around Patna. The study was conducted during June 2023 to May 2024 for one year. A total of 913 canine cases were screened for the diagnosis of parvoviral gastroenteritis, among them269 (29.46%) revealed gastroenteritis signs, and out of these 114 (42.37%) were found to suffer from canine parvo viralinfection through polymerase chain reaction. Breed wise reports were prepared in which Mongrels were found to be most affected (33.33%), with higher prevalence in males (63.16%) and in the 3-6 months age group (42.11%).

Aims: To document the prevalence of parvoviral gastroenteritis in dogs in and around Patna
Study design: 
Place and Duration of Study: Department of Veterinary Medicine and Veterinary Clinical Complex (VCC), Bihar Veterinary College, Patna between June 2023 and May 2024.
Methodology: A total of 913 canine cases were screened for the diagnosis of parvoviral gastroenteritis, among them 269 (29.46%) revealed gastroenteritis signs, and out of these 114 (42.37%) were found to suffer from canine parvo viralinfection through polymerase chain reaction. 
Results: Breed wise reports were prepared in which Mongrels were found to be most affected (33.33%), with higher prevalence in males (63.16%) and in the 3-6 months age group (42.11%).
Conclusion: From the result it can be concluded that a large no of canine parvoviral cases is present in the area therefore appropriate preventive and control measures needs to be strengthen to reduce the mortality and transmission of disease to healthy dogs.
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1. INTRODUCTION 

At present time, dogs are the most widely abundant terrestrial carnivores. They perform many roles for humans such as hunting, protection, aiding disabled people and therapeutics. Dogs are infected by many diseases (nutritional, bacterial, viral and parasitic) in their lifespan. One of the most contagious and fatal diseases in dogs, canine parvovirus (CPV) disease causes an acute infectious gastrointestinal illness marked by gastroenteritis or haemorrhagic gastroenteritis with vomiting and has a high morbidity (100%) and fatality rate as high as 91% in the absence of treatment. It primarily affects young, unvaccinated dogs (Aiello et al., 2016). The first case of Canine parvovirus infection was reported in the USA in 1978. CPV-2 give rise to its 3 variants (CPV-2a, CPV-2b and CPV-2c) due to genetic modifications at the VP2 capsid protein. The disease has also been observed in significant proportions in dogs in India, with a high frequency of mortality even in vaccinated populations. Canine parvovirus (CPV) is a member of the family Parvoviridae, subfamily Parvovirinae, and genus Protoparvovirus. Its genome is single-stranded DNA with a size of 5.2 Kb (Khatri et al., 2017). The canine parvovirus causes gastrointestinal disease in dogs with high morbidity (100%) and mortality up to 10% (Lamm and Rezabek, 2008). This disease occurs in any age group but severe acute enteritis is most common in puppies between 6 weeks and 6 months of age. Older dogs are mostly immune from this disease due to either natural infection or by immunization. Prevalence studies of canine parvovirus in India were first done by (Balu and Thangraj, 1981) in Madras (Tamilnadu). Transmission occurs primarily through the oral route, but dogs can also become infected via the virus on such as shoes, food bowls and other utensils (Nandi and Kumar, 2010). The incubation period of this virus is 4-5 days (Bajehson, 2010).The virus is persistent in soil or on s well as changes in temperature and pH (Aiello et al., 2016). Toy Poodles, Cocker Spaniels and Crossbreds are less vulnerable than pure breeds like, Doberman Pinchers, English Springer Spaniels and German Shepherds (Houston et al., 1996). Puppies are predisposed to parvovirus infection because of a lack of maternal immunity, gastrointestinal parasites, unsanitary environments and stress (Hong et al., 2007).Depending on the virus infectious dosage, the course of the illness can vary greatly as well. Clinical symptoms often appear 3-5 days after infection and last 7-10 days on an average (Fletcher et al., 1979). Diagnosis of the canine parvovirus can be done by clinical signs showing chief complaint of anorexia, foul-smelling diarrhoea, vomition, dehydration and depression. Laboratory tests should always be used to confirm a clinical diagnosis of canine parvovirus infections (Dogonyaro, 2010). These include virus isolation (VI), electron microscopy (EM), ELISA test, immune chromatographic tests (IC), haemagglutination test, inhibition of haemagglutination test, polymerase chain reaction (Real-time and conventional PCR) (Desario et al., 2005).

PCR is useful in developing early disease diagnosis and preventive plans (Sharma et al., 2012). It can detect CPV from samples having a very minute quantity of virus. This assay is also much more rapid and more accurate than the gel filtration test. The samples having faecal inhibitory substances can be passed through the spin column to remove inhibitory substances (Uwatoko et al., 1995). CPV-2a and CPV-2b forms of the virus were identified through the molecular typing of CPV carried out using PCR-based tests (Gauri et al., 2012). The PCR is a rapid, sensitive and specific method for detecting canine parvovirus (Savi et al., 2010).

2. material and methods 

The present study was conducted in the Department of Veterinary Medicine and VCC, Bihar Veterinary College, Patna. Throughout the study period, 913 dogs were examined. A total of 269 gastroenteritis cases were documented, with 114 confirmed as Canine Parvovirus infections via polymerase chain reaction (PCR).The detailed history of the presented cases was recorded and included several key aspects. Animal details such as breed, age, sex, vaccination status, and deworming status were noted. Any recent history of other illnesses was also documented. Dietary information, including the varieties and amounts of food and drinks consumed daily, was collected. Observations provided by the owner were carefully recorded, including descriptions of previous symptoms such as vomition, diarrhoea, and other illness characteristics. Potential stress factors-environmental, transportation-related, and feeding-related was also considered. Additionally, the consistency and colour of faeces and vomitus, if evacuated at the time of presentation, were examined.  Animal’s dehydration status was also assessed during the clinical evaluation.

2.1 Diagnosis 

2.1.1 Clinical symptoms 

The preliminary diagnosis was done based on typical clinical indicators of Canine Parvovirus (CPV) infection, such as anorexia, pyrexia, depression, dehydration, malodorous diarrhoea, emesis, changes in fecal consistency, and lethargy.

2.1.2 Molecular diagnosis 

Identification of CPV2a/2b variants was done using a specific primer pair described by (Buonavoglia et al., 2001), which amplified a portion of the VP1/VP2 gene of both CPV2a and CPV2b. DNA was manually extracted following the Phenol-Chloroform Isoamyl (PCI) protocol established by Barker (1998)(Table 1)

Table1. Primer used for PCR of VP2 gene of ribosomal DNA
	Primer sequence
	Target
	Amplicon size
	Reference

	Forward Primer 555 sequence: 5´CAGGAAGATATCCAGAAGGA3´
	VP2  (4003-4022)

	583bp
	Buonavoglia et al. (2001)

	Reverse Primer 555 sequence: 5´GGTGCTAGTTGATATGTAATAAACA3´
	(4561-4585)
	
	




3. results and discussion

Young puppies across the globe face a significant threat from viral gastroenteritis caused by parvovirus. The challenge is rooted in the virus's complex nature, its ability to resist treatment, and its continuous mutations. While vaccines have greatly reduced the risk, the disease still frequently affects young dogs, highlighting the persistent danger it poses. During the current investigation, 269 dogs displaying symptoms such as diarrhoea (haemorrhagic or non-haemorrhagic) and vomiting were assessed at the Department of Veterinary Medicine, Bihar Veterinary College, Patna, and various private clinics in Patna, 114 tested positives of the 269 faecal samples collected for canine parvoviral infection using polymerase chain reaction, resulting in an overall prevalence of 42.37% (Table 2).This study aligns with findings by Behera et al. (2015), who reported a similar prevalence rate of 40.85% in Odisha. Similarly, Ukwueze et al. (2018) observed an overall prevalence of 37.3% among the dogs. All these findings align with the current study. However, as compared to the present findings, a comparatively higher prevalence was recorded by (Singh et al., 2013) who reported a prevalence rate of 63% in Uttar Pradesh. Some other studies show a lower prevalence rate of CPV in dogs as compared to the present study. Tanwar et al. (2020) encountered a 30 % overall prevalence of CPV infection in dogs. The observed variations in CPV prevalence are probably due to the differences in diagnostic methods, sample sizes, study durations, and geographic locations. Thus, comparisons in this context may be less meaningful (Khare et al., 2019).

Table 2. Overall prevalence of canine parvovirus infection by PCR

	Total number of
Gastroenteritis cases
	Positive by Polymerase
Chain Reaction (PCR)
	Prevalence (%)


		269
	
	



	114
	42.37%



3.1 Breed-wise prevalence of canine parvovirus infection

The breed-specific prevalence of CPV infection was analyzed, revealing that Mongrels had the highest infection rate of 33.33% (38/114). Following this, Labrador Retrievers were affected 21.05% (24/114), Pomeranians 17.54% (20/114), German Shepherds 11.40% (13/114), Golden Retrievers 7.89% (9/114), Rottweilers 5.26% (6/114), Siberian Huskies 1.75% (2/114), and Pugs 1.75% (2/114) ((Table 3).These results are in agreement with the findings of Sayed-Ahmed et al. (2021), who reported prevalence rates of 48.5%. The elevated prevalence of CPV among Mongrels may be attributed to their higher population density in the research area. Their proclivity for roaming and close contact with other dogs increases the likelihood of infection. Furthermore, irregular vaccination due to a lack of awareness and accountability among owners exacerbates their susceptibility to the disease (Behera et al., 2015). Similarly, Singh et al. (2013), and Bhargavi et al. (2017) found that certain purebred dogs, like German shepherds, Rottweilers, Dobermans, and Labradors are more likely to get parvovirus gastroenteritis 

Table 3. Breed-wise prevalence of canine parvovirus infection

	Breed

	Number of dogs positive for CPV (n=114)
	Prevalence (%)

	Mongrel
	38
	33.33%

	Rottweiler
	6
	5.26%

	German shepherd
	13
	11.40%

	Pomeranian
	20
	17.54%

	Labrador retriever
	24
	21.05%

	Golden retriever
	9
	7.89%

	Siberian husky
	2
	1.75%

	Pug
	2
	1.75%




3.2 Age-wise prevalence of canine parvovirus infection 

Dogs affected by parvovirus infection were categorized into four age groups to assess age-specific prevalence: <3 months, 3-6 months, 6-12 months, and >12 months. The prevalence of CPV infection within these groups showed 31.58% (36 out of 114 dogs) for those under 3 months, 42.11% (48 out of 114 dogs) for 3-6 months, 21.05% (24 out of 114 dogs) for 6-12 months, and 5.26% (6 out of 114 dogs) for over 12 months. Therefore, the highest prevalence was observed in dogs aged between 3 and 6 months. The age wise prevalence is depicted in Table 4.These findings aligned with those reported by (Vivek Srinivas et al. 2013) and Behera et al. (2015). AL-Hoshary (2016) also found that dogs of 4 months of age indicated the highest prevalence followed by those under 3 months of age and the lowest prevalence of CPV was reported in dogs above 6 months of age. According to Strombeck and Guilford (1991), young puppies usually start venturing out of their protected environments and exploring, which raises their chances of consuming foreign objects, trash, and consequently, the risk of infection. 
The higher prevalence of CPV infection in dogs below 6 months of age might be attributed to the virus's affinity for rapidly dividing cells found in different parts of the body, such as the crypt epithelia of the jejunum and ileum, bone marrow, lymphopoietic tissues, and myocardial cells, which have a heightened rate of cell division (Singh et al., 2022). After reaching 3 month of age, a decline in maternal antibody titer exposes dogs aged 3-6 months to CPV-2 infection, making them susceptible in areas where the virus is prevalent due to inadequate protective levels. The half-life of parvoviral maternal antibodies is estimated to be around 10 days (Deka et al., 2013).CPV infections are rarely observed in dogs over 12 months of age, likely because these animals typically have lower exposure to the virus in their earlier years, allowing them to develop antibodies naturally. Furthermore, regular vaccinations contribute to antibody production and protect the dog from CPV (Behera et al., 2015).

Table 4. Age-wise prevalence of canine parvovirus infection

	Age
	Number of dogs positive for CPV (n=114)
	Prevalence (%)

	<3 months
	36
	31.58%

	3-6 months
	48
	42.11%

	6-12 months
	24
	21.05%

	> 12 months
	6
	05.26%




3.3 Sex-wise prevalence of canine parvovirus infection 

Among the 114 dogs examined, 72 were male and 42 were female. The gender-specific prevalence study revealed a higher prevalence of 63.16% (72 out of 114 dogs) in males compared to 36.84% (42 out of 114 dogs) in females (Table 5). The current study's findings are in line with earlier research on the prevalence of CPV in both male and female dogs (Bhargavi et al., 2017 and Folitse et al., 2017). With rates of 68.75%, and 61.54%, respectively, they found that males were more likely than females to be infected with the parvovirus. It is widely understood that male dogs have a higher susceptibility to certain illnesses. Their tendency to roam more frequently increases the likelihood of exposure to infectious pathogens, which is a contributing factor (Houston et al., 1996). The higher incidence in male dogs may be linked to owner's preference for males, which increases their exposure to certain behavioral patterns. Furthermore, the greater frequency of male dogs presented at clinics could also contribute to their elevated incidence. Additionally, a significant portion of the population tends to keep male dogs specifically for breeding purposes (Deka et al., 2013; Thomas et al., 2014).

Table 5. Sex-wise prevalence of CPV infection

	Sex
	Number of dogs positive for CPV (n=114)
	Prevalence (%)

	Female
	42
	36.84%

	Male
	72
	63.16%



3.4 Vaccination status wise prevalence of canine parvovirus infection

According to the results of the current study, the prevalence of CPV infection was higher in dogs that were not vaccinated (68.43%), or 78 out of 114 than in dogs that had received vaccinations (31.57%), or 36 out of 114. (Table 6).Similar results showing the highest prevalence of CPV in unvaccinated dogs were published by Folitse et al. (2017) and Singh et al. (2021). This study highlights the increased risk of parvovirus infection in dogs who have not received vaccinations, which can be linked to owner ignorance, the high expense of vaccinations, and subpar husbandry techniques (Muzaffar et al., 2006). According to Hasan et al. (2016), there was a substantial (p<0.05) variation in the rates of infection among vaccinated individuals (13.2%) and non-vaccinated individuals (64.4%). Godsall et al. (2010), reported that vaccine failure or an incomplete or inadequate primary immunization course may result in CPV infection in dogs who have received vaccinations. 

Table 6. CPV prevalence as per vaccination status

	Vaccination
	CPV positive Dogs
	Prevalence (%)

	Vaccinated
	36
	31.57%

	Non-vaccinated
	78
	68.43%



3.5 Polymerase chain reaction 

For confirmatory diagnosis PCR was used to examine faecal samples from 269 dogs suspected of having CPV. Out of 269 samples 114 samples were confirmed positive (Table 7 and figure 1) 
According to Mochizuki et al. (1993) and Kumar et al. (2010), PCR assays are useful for regularly diagnosing CPV in faecal samples. Agnihotriet al. (2017), reported that 50% of CPV-positive cases are based on molecular detection. The method uses agarose gel electrophoresis to detect viral replicative form (RF) DNA in as little as 10 fg. The use of PCR has grown in popularity recently as a means of identifying canine parvoviral infections. Because of its high sensitivity and specificity, polymerase chain reaction (PCR) is the most effective molecular diagnostic approach for detecting CPV in faecal samples, according to Vivek Srinivas et al. (2013).

Table 7. Detection of canine parvoviral (VP2 gene) in faeces of dogs by polymerase chain reaction

	Total no. of faecal sample tested
	Positive by PCR
	Percentage (%)

	269
	114
	
42.37%
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Fig. 1. PCR based amplification of VP2 gene. M: 100 bp DNA ladder and L1-L4: VP2 amplicons
4. Conclusion: 
From the result it can be concluded that a large no of canine parvo viral cases is present in the area among those 31.57% were vaccinated and 68.43% unvaccinated dogs. Therefore appropriate preventive and control measures needs to be strengthen to reduce the mortality and transmission of disease to healthy dogs.
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