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Incidence of Canine Distemper in Junagadh Region, Gujarat, India


ABSTRACT
This study was carried out to find the incidence of Canine Distemper Virus (CDV) in dogs of the Junagadh region, Gujarat, and to identify the epidemiology of virus and major factors that contribute to its spread. A total of 74 samples were collected from clinically suspected animals. These samples were evaluated for canine distemper virus infection using by rapid test kit, and for accurate diagnosis, the samples were further processed through PCR. The results found that non-descript canines were affected more (13.51%) as compared to purebred breeds of dogs.  Vaccination status was important, as more than one-third of unvaccinated dogs (35.14%) taking CDV, whereas vaccinated dogs were comparatively less infected. Regular deworming is also helpful to reduce the risk of infection, signifying the value of proper regular preventative measures. The largest number of cases was reported in February (10.81%) out of six months, suggesting that low environmental temperature influences the virus. In gender wise incidence, Male dogs (28.38%) had a higher incidence than female dogs (18.92%). Overall, this study found that breed and seasonal characteristics, uneven deworming, and a lack of immunization all had a significant influence on CDV incidence. Raising vaccination knowledge among dog owners, particularly in rural and low-income metropolitan areas, might have a significant impact on disease prevention and canine population protection.
Keywords: Incidence, Canine distemper virus, PCR, Vaccination, Rapid diagnostic kit

INTRODUCTION
Canine distemper virus (CDV) is an extremely contagious and often deadly disease of domestic dogs and a wide variety of wild carnivores. It belongs to the genus Morbillivirus under the family Paramyxoviridae. The virus is highly pantropic, which affects multiple organ systems, alike the respiratory, gastrointestinal, and central nervous systems, leading to a broad spectrum of clinical outcomes ranging from mild illness to severe neurological complications and death (Duque-Valencia et al., 2019; Martella et al., 2008).  CDV is the most significant disease among other viral diseases of dogs due to its high morbidity and mortality rate.
The virus has an affinity to infect more than 20 types of carnivores and many non-carnivores, showing it can move between different animal species and live in wild animals (Duque-Valencia et al., 2019). This ability to spread between species makes it harder to control and causes worries, especially for animals that are already at risk of extinction (Wilkes, 2022). The time between communicable the virus and showing symptoms can be from 1 to 4 weeks. During this time, the dog might have a fever that is biphasic in nature, with respiratory symptoms such as a cough, a runny nose, or difficulty breathing. They might also experience gastrointestinal symptoms such as vomiting or diarrhea. In some cases of CDV, dogs show nervous signs like seizures, loss of balance (ataxia), incoordination, or muscle spasms. In more serious cases, there is a condition called "Old Dog Encephalitis," which is a severe and often deadly brain disease that gets worse over time (Sykes & Vandevelde, 2021).
Even though there are good vaccines for CDV, the disease is still common in many areas around the world, including India. There are still many cases reported because not enough dogs are getting vaccinated, the vaccination plans are not completely accurate, and some dog owners don't know considerably about it (Belsare et al., 2014). Young dogs, those who aren't vaccinated or only partially vaccinated, are more at risk. Their immune systems aren't fully ready, and they often don't get enough protection (Galdioli et al., 2023). Also, not taking care of regular deworming and having other parasite infections can make the disease worse by making the dog's immune system weaker, which makes them more likely to get sick (Ogbu et al., 2017).
In India, some studies have shown that the spread of CDV is not the same everywhere.
In areas where dogs are not owned or cared for properly, the disease is more common because these dogs get less prevention and vaccination (Dongre et al., 2013; Mahajan et al., 2018). These dogs help keep the virus around and can pass it on to other pets. Around the world, CDV is still a big problem for both pets and people's health. Martella et al. (2008) pointed out that the virus is widespread, keeps changing in form, and is hard to control.
This study was conducted to check how often CDV infection occurs in the Junagadh region of Gujarat, India. In this study, various factors like age, type of dog, gender, vaccination and deworming status, and regularity. The objective was to get new information about how CDV is disseminated in this area. The results may contribute to improved vaccination and deworming regularities, better preventive measures, and detailed clinical observations of canine populations in this region.
MATERIALS AND METHODS
A total of 987 dogs presented to the Veterinary Clinical Complex between January and June 2024 were screened. Among them, 74 suspected CDV cases based on clinical signs were sampled. Conjunctival and nasal swabs were preserved in PBS at -20°C. Whole blood was collected in K3EDTA tubes and serum was stored at -20°C. Risk factors recorded included age, gender, breed, vaccination and deworming status, and month of presentation.
Diagnosis
Diagnosis was performed using a BIONOTE Rapid CDV Ag Test Kit and PCR targeting the nucleoprotein gene (Frisk et al., 1999; Ricci et al., 2021).
Diagnosis was performed using the CDV Ag Rapid Test Kit (BIONOTE®, Cat No. RG17-05) based on lateral flow immunochromatography. The procedure was carried out as per the manufacturer’s instructions.
PCR detection was performed using the ViraGEN Viral RNA extraction kit (ubio®) and Verso cDNA synthesis kit (Thermo Scientific®). RT-PCR was conducted targeting a 287 bp fragment of the nucleoprotein gene using primers described by Frisk et al. (1999). Amplification used a thermal cycler with an initial denaturation at 94°C for 5 min, followed by 35 cycles of denaturation (94°C, 30 s), annealing (52°C, 30 s), extension (72°C, 45 s), and a final extension (72°C, 3 min).
PCR products were analyzed via 1.5% agarose gel electrophoresis, stained with ethidium bromide, and visualized under UV illumination to confirm expected amplicon size.
Statistical Analysis
Data were analyzed by the Chi-square test using SPSS. P<0.05 is considered significant.
RESULTS AND DISCUSSION
Out of the 987 dogs tested throughout the study, 74 were clinically suspected of having canine distemper virus (CDV) infection because of complaints such as fever, respiratory distress, ocular and nasal discharge, diarrhea, and, in rare cases, neurological indications. Of these suspected cases, 35 (47.3%) were positive by PCR, whereas 28 (37.8%) tested positive by the rapid antigen detection kit. These results clearly show that PCR is still a more accurate tool for verifying CDV infection than the fast antigen-based approach, as noted by Frisk et al. (1999) and Ricci et al. (2021).
Similar results have been reported in other parts of India. For instance, Singh et al. (2017) in Uttar Pradesh and Chakrabarti et al. (2015) in West Bengal documented higher PCR detection rates compared to immunochromatographic tests. Studies from abroad further support these observations: Sykes (2014) and Martella et al. (2008) reported that molecular detection provides superior sensitivity due to its ability to amplify low levels of viral RNA that may not be detectable by antigen kits.
Gender-wise Incidence: Out of 47 male dogs, 32.43% tested positive via PCR, while 14.86% of 27 females were positive (Table 1). Although not statistically significant (p>0.05), a higher infection rate in males is consistent with Costa et al. (2019), who attributed this to higher exposure risk and potential owner bias toward male pets. In societies where male dogs are preferred and more frequently brought for veterinary care, reported infection rates can skew higher among males despite no inherent biological susceptibility.
Age-wise Incidence: Puppies aged 0–6 months exhibited the highest incidence (20.27% by PCR), followed by 8.11% in dogs aged 12–24 months (Table 2). These results are in agreement with studies from India (Buragohain et al., 2018; Uddin et al., 2021) and out of the country (Mousafarkhani et al., 2023; Headley et al., 2012), representing that young dogs with undeveloped immune systems and partial vaccination schedules are mainly susceptible. Galdioli et al. (2023) also described seroprevalence rates beyond 50% in young dogs, stating the importance of timely immunization for controlling CDV.
Breed-wise Incidence: Non-descript dogs showed the highest positivity rate (13.51%), followed by German Shepherds and Labradors (Table 3). This may be related with the greater population of free-roaming non-descript dogs, inadequate owner possessions, and lower compliance with precautionary care measures. Comparable patterns have been reported by Dongre et al. (2013) and Mahajan et al. (2018). Owners of exotic or high-value breeds often afford more inclusive healthcare, with vaccination and deworming, which may decrease disease frequency in these populations.
Month-wise Incidence: February displayed the highest incidence (10.81%), followed by March and April (9.46%) (Table 4). Periodic trends detected here line up with findings from Mahajan et al. (2018) and Shivaprakash et al. (2019), signifying that climatic factors—such as temperature variations, humidity, and environmental stressors—may influence virus existence, communication, and host immunity.
Vaccination Status: In this study, CDV incidences were higher in non-vaccinated dogs (35.14% by PCR) and lowest in fully vaccinated dogs (5.41%) (Table 5). These findings are supported by Ogbu et al. (2017) and Devi et al. (2022), indicating that even partial vaccination decreases exposure. However, breakthrough outbreaks in vaccinated dogs may be a result of outdated immunity or insufficient priming from inappropriate vaccination intervals, as highlighted by Latha et al. (2007).
Deworming Status: Dewormed dogs had a considerably lower incidence (10.81%) than non-dewormed dogs (36.49%) (Table 6). Parasitic infestations can cause immunosuppression by interfering with cytokine signaling and nutritional absorption, making people more susceptible to viral infections (Ogbu et al., 2017; Odeon et al., 2004). These findings highlight the necessity of integrated preventive care, which includes both parasite and viral illness control.
Comparative Diagnostics: In this study, PCR testing detected more infections than other approaches, which is consistent with previous findings concerning the effectiveness of molecular assays. PCR can detect viral RNA even when there is little virus present or the infection is not active, making it a reliable technique in both clinical and scientific settings (Frisk et al., 1999; Ricci et al., 2021; Headley et al., 2012). The BIONOTE fast antigen kit is simple to use and allows for quick, on-site testing; but, because it is dependent on the quantity of antigen in secretions, which can vary throughout different phases of infection, it may miss certain cases (Sykes, 2014; Headley et al., 2012). Consequently, rapid kits continue to be appreciated for direct testing, but PCR is recommended for absolute diagnosis and laboratory confirmation.
Public Health and Management Implications: The results of this research have significance to both medical and public health situations. Scientifically, the study highlights the significance of veterinarians employing confirmatory molecular diagnostics in suspected CDV cases, especially when clinical symptoms correspond with the symptoms of other canine viral or bacterial diseases. The involvement of stray and unvaccinated dogs in maintaining CDV circulation highlights the need for community vaccination efforts and enhanced pet-owner awareness initiatives.
Similar concerns have been highlighted in Europe (Loots et al., 2017) and North America (Seimon et al., 2013), where epidemics in wild predators were linked to encounters with domestic dogs. This emphasizes CDV's One Health dimension, as spillover events have the potential to endanger biodiversity and animals.
Table 1: Gender-wise incidence of CDV infection
	Gender
	No. of Samples Tested
	Positive by Rapid Kit (%)
	Positive by PCR (%)

	Male
	47
	19 (25.67%)
	24 (32.43%)

	Female
	27
	9 (12.16%)
	11 (14.86%)

	p values
	-
	0.545
	0.392


Table 2: Age-wise incidence of CDV infection
	Age group
	No. of sample
	Positive by Rapid kit
	Positive by PCR

	0– 6 months
	35
	12 (16.22%)
	15 (20.27%)

	6– 12 months
	6
	4 (5.41%)
	4 (5.41%)

	12-18 months
	12
	4 (5.41%)
	6 (8.11%)

	18-24 months
	15
	5 (6.76%)
	6 (8.11%)

	>24 months
	6
	3 (4.05%)
	4 (5.41%)

	P value
	
	0.572
	0.656


Table 3: Breed-wise incidence of CDV infection
	Breed
	No. of samples
	Positive by rapid kit
	Positive by PCR

	Pomeranian
	8
	3 (4.05%)
	4 (5.41%)

	Siberian Husky
	2
	0 (0.00%)
	0 (0.00%)

	Saint Bernard
	5
	2 (2.70%)
	2 (2.70%)

	Shih tzu
	2
	0 (0.00%)
	0 (0.00%)

	Golden retriever
	2
	0 (0.00%)
	0 (0.00%)

	Spitz
	7
	3 (4.05%)
	4 (5.41%)

	Rottweiler
	4
	1 (1.35%)
	2 (2.70%)

	Dobermann
	5
	1 (1.35%)
	1 (1.35%)

	German Shepherd
	11
	5 (6.76%)
	7 (9.46%)

	Labrador retriever
	10
	5 (6.76%)
	5 (6.76%)

	Non-Descript
	18
	8 (10.81%)
	10 (13.51%)

	Total
	74
	28 (37.84%)
	35 (47.3%)

	p value
	-
	0.821
	0.533


Table 4: Month-wise incidence of CDV infection
	Month
	No. of Samples Tested
	Positive by Rapid Kit (%)
	Positive by PCR (%)

	January
	13
	4 (5.41%)
	4 (5.41%)

	February
	19
	7 (9.46%)
	8 (10.81%)

	March
	16
	6 (8.11%)
	7 (9.46%)

	April
	9
	5 (6.76%)
	7 (9.46%)

	May
	10
	4 (5.41%)
	5 (6.76%)

	June
	7
	2 (2.70%0
	4 (5.41%)

	p value
	-
	0.859
	0.137


Table 5: Vaccination status-wise incidence of CDV Infection
	Vaccination Status
	No. of Samples Tested
	Positive by Rapid Kit (%)
	Positive by PCR (%)

	Vaccinated
	8
	3 (4.05%)
	4 (5.41%)

	Partially Vaccinated
	11
	4 (5.41%)
	5 (6.76%)

	Non-Vaccinated
	55
	21 (28.38%)
	26 (35.14%)

	p value
	-
	0.993
	0.981


[bookmark: _Hlk191740773]Table 6: Deworming status - wise incidence of CDV Infection 
	Deworming Status
	No. of Samples 
	Positive by Rapid Kit (%)
	Positive by PCR (%)

	Dewormed
	20
	7 (9.46%)
	8 (10.81%)

	Non-Dewormed
	54
	21 (28.38%)
	27 (36.49%)

	p value
	-
	0.759
	0.112



CONCLUSION
Overall, the study reaffirms that PCR is the gold standard for CDV detection and that vaccination compliance remains the cornerstone of prevention. The results resonate with national and international literature, highlighting the universal challenges in CDV control—namely, gaps in vaccination, the vulnerability of young animals, and the epidemiological role of free-roaming dogs.
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