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Summary. The aim of the research is to conduct retrospective study of canine parvovirus in private veterinary clinic 
‘Health’ in the Sumy region, Ukraine. Because of the widespread nature of the CPV infection and paucity of information 
on its epidemiology in Ukraine, it is necessary to carry out a retrospective study of the disease in Ukraine. Data on 
reported and confirmed cases of CPV infection, which was presented to private veterinary clinic ‘Health’ (Sumy), 
between 2015 and 2018 was reviewed. The data were sorted according to age, sex, breed, as well as treatment and 
vaccination status. The overall prevalence rate was 2.1%. Age, sex, breed, vaccination status showed association with the 
rate of infection. 43 (68.3%) puppies younger than 6 months old had higher incidence rate than those ones older than 
6 months. Males (36 individuals, 57.1%) were more affected than females (27, 42.9%), while exotic breeds (43, 68.3%) 
were more affected than local breeds (20, 31.7%) and the number of recovered dogs (59, 93.7%) was higher than those 
who died (4, 6.3%). However, the majority of dogs was not vaccinated (46, 73.0%) in comparison to vaccinated dogs (17, 
27.0%). The incidence (25, 40.0%) was observed in 2017. In conclusion, there is high prevalence of CPV infection in 
Ukraine with young, male and exotic breeds being affected much more than old, female and local breeds. Low incidence 
of death rate among the affected dogs may be attributed to successful immunization against the disease. 
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Introduction. The first mammal domesticated by 
human was a dog (Canis familiaris). They have been living 
together as companions since that, and they are useful for 
human as working partners and pets (Birchard and 
Sherding, 2006). The affection developed by humans 
towards dogs continues until this time (Daodu, Amosun 
and Oluwayelu, 2017).  

Canine parvovirus (CPV) infection is a highly 
contagious, fatal disease of dogs, affecting mostly the 
gastrointestinal tract. The infection has no predilection for 
age, sex or breed of dogs. However, the Doberman 
pinscher, the Rottweiler and the German Shepherd Dog 
are at greater risk of the infection as compared to other 
breeds (Touihri et al., 2009; Castro et al., 2007; Gombač 
et al., 2008). It is a major cause of morbidity and mortality 
in puppies (Goddard and Leisewitz, 2010). It is 
transmitted from infected to susceptible dogs through the 
fecal-oral route and exposure to fomites (Decaro et al., 
2005; Nivy et al., 2011). CPV infection also transmitted by 
house flies, flesh flies and blow/bottle flies (Bagshaw et al., 
2014). The disease is characterized by anorexia, vomiting, 
bloody diarrhea, lethargy, myocarditis and leucopoenia 
(Streck et al., 2009; Tabor, 2011). 

CPV is a small, non-enveloped, linear, single-strand 
DNA virus of the family Parvoviridae (Prittie, 2004; 
McCaw and Hoskins, 2006). 

Three antigenic variants of CPV-2 (2a, 2b, and 2c) have 
been reported to be in global circulation, and their 
frequency of occurrence varies according to the 
geographical location (Bingga et al., 2014; Touihri et al., 
2009; Wilson et al., 2014). 

The diagnosis is based on clinical signs which include 
fever, nausea, abdominal pain, vomiting and bloody 
diarrhea (McCaw and Hoskins, 2006). The final diagnosis 
is based on electron microscopy, virus isolation, fecal 
hemagglutination, latex agglutination, counter-
immunoelectrophoresis, immunochromatography, and 
PCR (Macintire and Smith-Carr, 1997; Pollock and 
Carmichael, 1988; Desario et al., 2005; Oh et al., 2006). 
PCR has been shown as more sensitive and reliable than 
other diagnostic methods (Desario et al., 2005; 
Buonavoglia et al., 2001). 

CPV infection is primarily treated using supportive 
care, fluid therapy (crystalloid fluids, synthetic and natural 
colloids), a combination of antibiotics, antiemetics, 
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analgesics, nutritional support, and anthelmintics (Prittie, 
2004; Brown and Otto, 2008). 

Prevention of the disease is carried out by vaccination, 
3 doses given at the age of 6, 9, and 12 weeks old using 
attenuated or modified live vaccines (Bergman et al., 
2006). 

However, some commercial CPV vaccines are not able 
enough to stimulate immunity against CPV-2 infection in 
puppies with high titers of maternally derived antibodies 
(Larson and Schultz, 1997). 

Maternal antibodies cause failure of vaccination, and 
their presence should be checked before vaccination 
(Prittie, 2004). Because of the widespread of CPV 
infection worldwide, there is need to study prevalence of 
the disease in Ukraine. 

The aim of the study was to conduct retrospective 
study of canine parvovirus in private veterinary clinic 
‘Health’ in the Sumy region, Ukraine. 

Materials and methods. The data was collected from 
private veterinary clinic ‘Health’ located in Sumy region, 
Ukraine (50° 55′ 17.76″ N, 34° 48′ 1.04″ E). 

The records of dogs presented by other diseases and 
canine parvovirus infection within a period from 2015 to 
2018, were collected and sorted according to age, sex, 
breeds, vaccination status, type of care and treatment. 

The diagnoses were based on history, clinical signs and 
laboratory findings using X-ray, ultrasound and 
SensPERT® Canine Parvovirus Antigen Test Kit. The 
prevalence and associated risk factors of CPV disease were 
analyzed and presented using chi square and significant 
differences were detected at 5% level (Petrie and Watson, 
1999). 

Results and discussion. Out of 3,010 cases presented 
to private veterinary clinic ‘Health’ within the study 
period, 63 (2.1%) cases were diagnosed of canine 
parvovirus infection.  

Dogs younger than 6-month-old were more affected 
(43 individuals, 68.3%) than those ones who older than 6-
month-old (20, 31.7%).  

Females, (27, 42.9%) were less susceptible as compared 
to males (36, 57.1%).  

Local breeds of dogs were also less affected (20, 31.7%) 
in comparison to exotic breeds (43, 68.3%).  

However, unvaccinated dogs (46, 73.0%) were more 
affected than the vaccinated dogs (17, 27.0%).  

The incidence rate was higher in household dogs (47, 
74.6%) than in outhouse dogs (16, 25.4%) (Table 1). 

The highest prevalence rate (25, 40.0%) was observed 
in 2017 with a monthly distribution in February and 
November (9, 14%) (Table 2). 

Table 1 — Distribution of canine parvovirus infection 

Groups 
Total number  

of diagnosed cases 
Frequency, n Percentage, % 

Age (Months) 
< 6 
> 6 

 
43 
20 

 
68.3 
31.7 

Sex 
Male 
Female 

 
36 
27 

 
57.1 
42.9 

Breed 
Local 
Exotic 

 
20 
43 

 
31.7 
68.3 

Vaccination Status 
Vaccinated 
Unvaccinated 

 
17 
46 

 
27.0 
73.0 

Movement of dog 
In house  
Out house (Stray) 

 
47 
16 

 
74.6 
25.4 

Treatment 
Recovered 
Dead 

 
59 
  4 

 
93.7 
  6.3 

Table 2 — Yearly and monthly distribution of canine 
parvovirus cases at private veterinary clinic ‘Health’, Sumy 
between 2015-2018. 

Period Total number of diagnosed cases 
Frequency, n Percentage, % 

Years 
2015 
2016 
2017 
2018 

 
13 
15 
25 
10 

 
20.6 
23.8 
39.7 
15.9 

Months 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

 
8 
9 
2 
2 
4 
2 
4 
3 
6 
8 
9 
6 

 
12.7 
14.2 
  3.2 
  3.2 
  6.4 
  3.2 
  6.4 
  4.8 
  9.5 
12.7 
14.2 
  9.5 

This study shows that CPV infection was endemic in 
Sumy during the period from 2015 to 2018. The 
prevalence of 2.1% (63 individuals, 3,010 cases) diverges 
from higher prevalence rate of 3.4% (84 and 2,486 
respectively) reported in Slovenia (Gombac et al., 2008).  

This might be caused by the higher awareness of dog 
vaccination by owners and breeders. The incidence of 
43 (68.3%) for < 6-month-old dogs as well as 20 (31.7%) 
for > 6-month-old dogs agrees with the reports that dogs 
within the age limits (i. e. puppies between 6 weeks and 
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6 months old) have a higher risk to be infected (McCaw 
and Hoskins, 2006; Prittie, 2004).  

It might be possible due to a decrease of maternally 
derived antibodies level from vaccinated or naturally 
infected female dogs before primary vaccination, leaving 
puppies without protection and therefore vulnerable to 
CPV infection (Houston, Ribble, and Head, 1996). 

The higher prevalence rate (36, 57.1%) in males as 
compared to females (27, 42.9%) agrees with the findings 
that male dogs are more affected than female dogs (Shima, 
Apaa and Mosugu, 2015; Tion et al., 2018), but diverges 
with the hypothesis that females are more susceptible than 
males (Umar et al., 2015). However, Castro et al. (2007) 
reported that the disease does not have predilection for 
sex. Therefore, sex predilection can occur due to the 
preference for male dogs as pets or for security, as 
compared to female dogs that may be needed much more 
by breeders. 

The higher incidence rate (43, 68.3%) of exotic breed 
compared to local breed (20, 31.7%) as well as highest 
incidence rate of mongrels (20, 31.7%); the German 
Shepherd Dog (10, 15.9%); the Siberian Husky (6, 9.5%); 
the Rottweiler and Labrador Retriever (4, 6.3% each); the 
Jagdterrier (3, 4.8%); the American Bulldog, the 
Schnauzer, and the Jack Russell Terrier (2, 3.2% each); the 
Bernese Mountain Dog, the Borzoi, the American 
Staffordshire Terrier, the Chihuahua, the Cane Corso, the 
East European Shepherd, the Central Asian Shepherd 
Dog, the American Pit Bull Terrier, the King Charles 
Spaniel, and the Samoyed (1, 1.6% each) as shown in 
Table 3 meet reports indicating that certain breeds are at 
an increased risk of severe CPV-2 infection.  

Table 3 — The prevalence of canine parvovirus 
enteritis among various breeds of dogs at private 
veterinary clinic ‘Health’, Sumy, Ukraine (2015–2018) 

No. Breed 
Number  

of affected 
dogs 

Percen- 
tage, % 

  1 Bernese Mountain Dog 1   1.6 
  2 Mongrels 20 31.7 
  3 German Shepherd Dog 10 15.9 
  4 Borzoi 1   1.6 
  5 Siberian Husky 6   9.5 
  6 American Staffordshire Terrier 1   1.6 
  7 American Bulldog 2   3.2 
  8 Jack Russell Terrier 2   3.2 
  9 Chihuahua 1   1.6 
10 Jagdterrier 3   4.8 
11 Cane Corso 1   1.6 
12 Rottweiler 4   6.3 
13 Labrador Retriever 4   6.3 
14 Schnauzer 2   3.2 

No. Breed 
Number  

of affected 
dogs 

Percen- 
tage, % 

15 East European Shepherd 1   1.6 
16 Central Asian Shepherd Dog 1   1.6 
17 American Pit Bull Terrier 1   1.6 
18 King Charles Spaniel 1   1.6 
19 Samoyed 1   1.6 

The most affected breeds are the Rottweiler, the 
Doberman, the American Pit Bull Terrier, the Labrador 
Retriever, and the German Shepherd Dog (Glickman 
et al., 1985; Houston, Ribble and Head, 1996; Castro et al., 
2007; Shima et al., 2015). The reason for the breed’s 
susceptibility remains unknown. 

The incidence rate 73.0% (46) of unvaccinated dogs as 
compared to the vaccinated dogs (17, 27.0%) agrees with 
the report indicating that some dogs may lack the ability 
to stimulate immune response and overcome interference 
of vaccination by maternal antibodies (Nandi and Kumar, 
2010; Coyne, 2000; Meers et al., 2007). Young 
unvaccinated or incompletely vaccinated dogs are most 
susceptible to the disease (Kahn and Line, 2010; Parrish, 
2017). Other dogs might be affected due to poor quality 
and improper handling of vaccines that may lack the 
ability to stimulate immune response capable to protect 
puppy from the disease (Tizard and Ni, 1998; Schultz, 
2000).  

The all-year-round incidence of infection agrees with 
the report of Kalli et al. (2010) indicating that the breed 
predisposition and seasonal variation are among the risk 
factors of CPV infection. The recovery of 59 (93.7%) from 
the infection may be due to the effects of polypharmacy 
(Prittie, 2004; Macintire and Smith-Carr, 1997; Brown and 
Otto, 2008). 

Conclusion. CPV infection is endemic in Sumy with a 
prevalence rate of 2.1% affecting young, male, exotic 
breed, unvaccinated and homeless more than adult, 
female, local, vaccinated and household dogs.  

The disease occurs every month of the year affecting 
mongrels, the German Shepherd Dog, the Siberian Husky, 
the Rottweiler, the Labrador Retriever, the Jagdterrier, the 
American Bulldog, the Schnauzer, the Jack Russell Terrier, 
the Bernese Mountain Dog, the Borzoi, the American 
Staffordshire Terrier, the Chihuahua, the Cane Corso, the 
East European Shepherd, the Central Asian Shepherd 
Dog, the American Pit Bull Terrier, the King Charles 
Spaniel, and the Samoyed. 

Acknowledgement. The authors are grateful to the 
entire staff and management of private veterinary clinic 
‘Health’, Sumy, for the opportunity and support during the 
period of this study.  

Conflict of interest. The authors declare that there is 
no conflict of interest. 



Part 1. Veterinary medicine 

8 www.jvmbbs.kharkov.ua 

References 

Bagshaw, C., Isdell, A. E., Thiruvaiyaru, D. S., Brisbin, I. L. 
and Sanchez, S. (2014) ‘Molecular detection of canine 
parvovirus in flies (Diptera) at open and closed canine facilities 
in the eastern United States’, Preventive Veterinary Medicine, 
114(3–4), pp. 276–284. doi: 10.1016/j.prevetmed.2014.02.005. 

Bergman, J. G. H. E., Muniz, M., Sutton, D., Fensome, R., 
Ling, F. and Paul, G. (2006) ‘Comparative trial of the canine 
parvovirus, canine distemper virus and canine adenovirus 
type 2 fractions of two commercially available modified live 
vaccines’, Veterinary Record, 159(22), pp. 733–736. doi: 10.1136/ 
vr.159.22.733. 

Bingga, G., Liu, Z., Zhang, J., Zhu, Y., Lin, L., Ding, S. and 
Guo, P. (2014) ‘High resolution melting curve analysis as a new 
tool for rapid identification of canine parvovirus type 2 strains’, 
Molecular and Cellular Probes, 28(5–6), pp. 271–278. doi: 
10.1016/j.mcp.2014.08.001. 

Birchard, S. J. and Sherding, R. G. (2006) Saunders Manual 
of Small Animal Practice. 3rd ed. St. Louis, Missouri: Saunders 
Elsevier. doi: 10.1016/B0-7216-0422-6/X5001-3. 

Brown, A. J. and Otto, C. M. (2008) ‘Fluid therapy in 
vomiting and diarrhea’, Veterinary Clinics of North America: 
Small Animal Practice, 38(3), pp. 653–675. doi: 10.1016/j.cvsm. 
2008.01.008. 

Buonavoglia, C., Martella, V., Pratelli, A., Tempesta, M., 
Cavalli, A., Buonavoglia, D., Bozzo, G., Elia, G., Decaro, N. and 
Carmichael, L. (2001) ‘Evidence for evolution of canine 
parvovirus type 2 in Italy’, Journal of General Virology, 82(12), 
pp. 3021–3025. doi: 10.1099/0022-1317-82-12-3021. 

Castro, T. X., Miranda, S. C., Labarthe, N. V., Silva, L. E. and 
Cubel Garcia, R. C. N. (2007) ‘Clinical and epidemiological 
aspects of canine parvovirus (CPV) enteritis in the State of Rio 
de Janeiro: 1995–2004’, Arquivo Brasileiro de Medicina 
Veterinária e Zootecnia, 59(2), pp. 333–339. doi: 10.1590/S0102-
09352007000200010. 

Coyne, M. J. (2000) ‘Efficacy of two canine parvovirus 
vaccines for inducing seroconversion in Rottweiler and 
Doberman pinscher pups with various levels of maternally 
derived antibodies’, Veterinary Therapeutics: Research in Applied 
Veterinary Medicine, 1(1), pp. 35–42. PMID: 19757563. 

Daodu, O. B., Amosun, E. A. and Oluwayelu, D. O. (2017) 
‘Antibiotic resistance profiling and microbiota of the upper 
respiratory tract of apparently healthy dogs in Ibadan, South 
West, Nigeria’, African Journal of Infectious Diseases, 11(1),  
pp. 1–11. doi: 10.21010/ajid.v11i1.1. 

Decaro, N., Elia, G., Martella, V., Desario, C., Campolo, M., 
Trani, L. D., Tarsitano, E., Tempesta, M. and Buonavoglia, C. 
(2005) ‘A real-time PCR assay for rapid detection and 
quantitation of canine parvovirus type 2 in the feces of dogs’, 
Veterinary Microbiology, 105(1), pp. 19–28. doi: 10.1016/ 
j.vetmic.2004.09.018. 

Desario, C., Decaro, N., Campolo, M., Cavalli, A., Cirone, F., 
Elia, G., Martella, V., Lorusso, E., Camero, M. and 
Buonavoglia, C. (2005) ‘Canine parvovirus infection: which 
diagnostic test for virus?’, Journal of Virological Methods,  
126(1–2), pp. 179–185. doi: 10.1016/j.jviromet.2005.02.006. 

Glickman, L. T., Domanski, L. M., Patronek, G. J. and 
Visintainer, F. (1985) ‘Breed-related risk factors for canine 
parvovirus enteritis’, Journal of the American Veterinary Medical 

Association, 187(6), pp. 589–594. Available at: https://www. 
researchgate.net/publication/20153295. 

Goddard, A. and Leisewitz, A. L. (2010) ‘Canine parvovirus’, 
Veterinary Clinics of North America: Small Animal Practice, 
40(6), pp. 1041–1053. doi: 10.1016/j.cvsm.2010.07.007. 

Gombač, M., Švara, T., Tadić, M. and Pogačnik, M. (2008) 
‘Retrospective study of canine parvovirosis in Slovenia’, 
Slovenian Veterinary Research, 45(2), pp. 73–78. Available at: 
http://www2.vf.uni-lj.si/ZB/SlovVetRes_45_(2)_pp73-78.pdf. 

Houston, D. M., Ribble, C. S. and Head, L. L. (1996) ‘Risk 
factors associated with parvovirus enteritis in dogs: 283 cases 
(1982–1991)’, Journal of the American Veterinary Medical 
Association, 208(4), pp. 542–546. PMID: 8603904. 

Kahn, C. M. and Line, S. (eds.) (2010) The Merck Veterinary 
Manual. 10th ed. White House Station, NJ, USA: Merck and Co., 
Inc. ISBN 9780911910933 

Kalli, I., Leontides, L. S., Mylonakis, M. E., Adamama-
Moraitou, K., Rallis, T. and Koutinas, A. F. (2010) ‘Factors 
affecting the occurrence, duration of hospitalization and final 
outcome in canine parvovirus infection’, Research in Veterinary 
Science, 89(2), pp. 174–178. doi: 10.1016/j.rvsc.2010.02.013. 

Larson, L. J. and Schultz, R. D. (1997) ‘Comparison of 
selected canine vaccines for their ability to induce protective 
immunity against canine parvovirus infection’, American  
Journal of Veterinary Research, 58(4), pp. 360–363. PMID: 
9099379. 

Macintire, D. K. and Smith-Carr, S. (1997) ‘Canine 
parvovirus. Part II. Clinical signs, diagnosis, and treatment’, The 
Compendium on Continuing Education for the Practicing 
Veterinarian, 19(3), pp. 291–302. Available at: https://scribd. 
com/document/23747918. 

McCaw, D. L. and Hoskins, J. D. (2006) ‘Canine viral 
enteritis’, in Green, C. E. (ed.) Infectious Diseases of the Dog and 
Cat. 4th ed. St. Louis, MO: Saunders Elsevier, pp. 63–73. ISBN 
9781416061304. 

Meers, J., Kyaw-Tanner, M., Bensink, Z. and Zwijnenberg, R. 
(2007) ‘Genetic analysis of canine parvovirus from dogs in 
Australia’, Australian Veterinary Journal, 85(10), pp. 392–396. 
doi: 10.1111/j.1751-0813.2007.00206.x. 

Nandi, S. and Kumar, M. (2010) ‘Canine parvovirus: current 
perspective’, Indian Journal of Virology, 21(1), pp. 31–44. doi: 
10.1007/s13337-010-0007-y. 

Nivy, R., Hahn, S., Perl, S., Karnieli, A., Karnieli, O. and 
Aroch, I. (2011) ‘A fatal outbreak of parvovirus infection: first 
detection of canine parvovirus type 2c in Israel with secondary 
Escherichia coli septicemia and meningoencephalitis’, Israel 
Journal of Veterinary Medicine, 66(3), pp. 96–102. Available at: 
http://www.ijvm.org.il/node/172. 

Oh, J.-S., Ha, G.-W., Cho, Y.-S., Kim, M.-J., An, D.-J., 
Hwang, K.-K., Lim, Y.-K., Park, B.-K., Kang, B. and Song, D.-S. 
(2006) ‘One-step immunochromatography assay kit for 
detecting antibodies to canine parvovirus’, Clinical and Vaccine 
Immunology, 13(4), pp. 520–524. doi: 10.1128/CVI.13.4.520-
524.2006. 

Parrish, C. R. (2017) ‘Parvoviridae’, in MacLachlan, N. J. and 
Dubovi, E. J. (eds.) Fenner’s Veterinary Virology. 5th ed. 
Academic Press, pp. 245–257. doi: 10.1016/B978-0-12-800946-
8.00012-X. 



Journal for Veterinary Medicine, Biotechnology and Biosafety Volume 4, Issue 3, 2018 

ISSN 2411-3174 9 

Petrie, A. and Watson, P. (1999) Statistics for Veterinary and 
Animal Science. Oxford, UK: Blackwell Science. ISBN 
9780632050253. 

Pollock, R. V. and Carmichael, L. E. (1988) ‘Canine viral 
enteritis’, in Barlough, J. E. (ed.) Manual of Small Animal 
Infectious Diseases. New York: Churchill Livingston,  
pp. 101–107. ISBN 9780443085080. 

Prittie, J. (2004) ‘Canine parvoviral enteritis: a review of 
diagnosis, management, and prevention’, Journal of Veterinary 
Emergency and Critical Care, 14(3), pp. 167–176. doi: 10.1111/ 
j.1534-6935.2004.04020.x. 

Schultz, R. D. (2000) ‘Considerations in designing effective 
and safe vaccination programs for dogs’, in Carmichael, L. E. 
(ed.) Recent Advances in Canine Infectious Diseases, IVIS 
Document Number A0110.0500. Available at: http://www.ivis. 
org/advances/Infect_Dis_Carmichael/schultz/chapter.asp. 

Shima, F. K., Apaa, T. T. and Mosugu, J. I. T. (2015) 
‘Epidemiology of canine parvovirus enteritis among 
hospitalized dogs in Effurun/Warri Metropolitan Region of 
Delta State, Nigeria’, Open Access Library Journal, 2(1), p. e1208. 
doi: 10.4236/oalib.1101208. 

Streck, A. F., Souza, C. K. de, Gonçalves, K. R., Zang, L., 
Pinto, L. D. and Canal, C. W. (2009) ‘First detection of canine 
parvovirus type 2c in Brazil’, Brazilian Journal of Microbiology, 
40(3), pp. 465–469. doi: 10.1590/S1517-83822009000300008. 

Tabor, B. (2011) ‘Canine parvovirus’, Veterinary Technician, 
32(5), pp. E1–E10. Available at: http://vetfolio-vetstreet. 
s3.amazonaws.com/2a/c3dfa0a9a611e087120050568d3693/file/ 
VT0511_Tabor_CE.pdf. 

Tion, M. T., Apaa, T. T., Saganuwan, A. S., Nwankwo, C. H., 
Tughgba, T., Anumtyo, T. M., Amine, A. A., Nguetyo, S. A., 
Igoh, F. A. and Akpehe-Ishor, W. (2018) ‘The epidemiology of 
canine parvovirus enteritis in dogs of Makurdi, Benue State, 
Nigeria’, World’s Veterinary Journal, 8(3), pp. 48–54. Available 
at: http://wvj.science-line.com/vol-8--no-3-sep-2018.html. 

Tizard, I. and Ni, Y. (1998) ‘Use of serologic testing to assess 
immune status of companion animals’, Journal of the American 
Veterinary Medical Association, 213(1), pp. 54–60. PMID: 
9656025. 

Touihri, L., Bouzid, I., Daoud, R., Desario, C., 
El Goulli, A. F., Decaro, N., Ghorbel, A., Buonavoglia, C. and 
Bahloul, C. (2009) ‘Molecular characterization of canine 
parvovirus-2 variants circulating in Tunisia’, Virus Genes, 38(2), 
pp. 249–258. doi: 10.1007/s11262-008-0314-1. 

Umar, S., Ali, A., Younus, M., Maan, M. K., Ali, S., 
Khan, W. A. and Irfan, M. (2015) ‘Prevalence of canine 
parvovirus infection at different pet clinics in Lahore, Pakistan’, 
Pakistan Journal of Zoology, 47(3), 657–663. Available at: http:// 
zsp.com.pk/pdf47/657-663 (8) PJZ-2148-14 21-4-15 2nd 
revised copy 8-3-15 Ali-et-al.-2014-Canine-Parvo-_.pdf. 

Wilson, S., Illambas, J., Siedek, E., Stirling, C., Thomas, A., 
Plevová, E., Sture, G. and Salt, J. (2014) ‘Vaccination of dogs with 
canine parvovirus type 2b (CPV-2b) induces neutralising 
antibody responses to CPV-2a and CPV-2c’, Vaccine, 32(42), 
pp. 5420–5424. doi: 10.1016/j.vaccine.2014.07.102. 


