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ABSTRACT  
 
Canine parvoviral enteritis (CPE) is endemic disease of dogs younger than six months of age and 
immune compromised adult dogs. A retrospective study was conducted on tentatively diagnosed 
cases of CPE from clinical case records of dogs presented to Veterinary Teaching Hospitals, in 
South East, Nigeria for a period of 10 years (2011 – 2020). A total of 1647 dog cases were 
reviewed with overall prevalence of 117 (7.1 % ). Age, sex and breed did not show any 
association with the occurrence of CPE, while vaccination, survivability, location, year, month 
and season showed association with the occurrence of CPE.  High prevalence was recorded in 
2018 (13.1 % ), 2019 (9.0 % ) and 2020 (13.9 % ), while the low prevalence was recorded in 
2011 (1.3 % ), 2013 (5.8 % ) and 2015 (4.6 % ). High prevalence was observed during the dry 
season months of January and February, while the wet season months of September and 
October had low prevalence. Boerboel, Caucassian and Toy breed were the most frequently 
affected. It was concluded that CPE is endemic in South Eastern Nigeria with all year round 
occurrence and unvaccinated dogs and puppies were more at risk. Aggressive vaccination of 
dogs with homologous vaccine containing the field strain is highly recommended for complete 
protection.    
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INTRODUCTION  
 
Canine parvoviral enteritis (CPE) is one of the 
most common causes of morbidity and mortality 
in younger dogs less than six months. The 
disease occurs worldwide and is caused by 
Canine parvovirus type 2 (CPV-2) (Mylonakis et 
al., 2016).  CPV-2  alongside with Feline  
panleukopenia virus (FPV), Mink enteritis  virus  
(MEV)  and Raccoon parvovirus (RPV) belong  to  
genus  Parvovirus (Tattersall  et  al.,  2005). 

Canine parvovirus infection is endemic in most 
populations of domestic and wild carnivores 
(Carmichael, 2005; Touihri et al., 2009). The 
disease was first reported in the USA in early 
1978 (Meunier et al., 1985), but the 
identification of the causative virus was first 
documented as CPV-2 in Canada in June 1978 
(Appel et al., 1979). CPE is highly contagious 
and is transmitted by direct and indirect contact 
with contaminated feaces, bedding or fomites 
(Appel et al., 1979).  
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The most characteristic clinical form of 
canine parvoviral enteritis is manifested as 
haemorrhagic enteritis and myocarditis in 
puppies, the extent of which is dependent on 
the maternally derived antibody (MDA) titres of 
the infected puppies at the time of infection 
(Decaro and Buonavoglia, 2012). Clinical signs 
occur after an incubation period of 3 – 7 days 
and consist of anorexia, depression, vomiting, 
mucoid or bloody diarrhoea, frequent 
dehydration, fever and myocarditis (Streck et 
al., 2009). The mortality can be as high as 70 % 
in puppies and usually less than 1 % in adult 
dogs (Decaro and Buonavoglia, 2012). 
Aggressive and prompt management can reduce 
the mortality rate in puppies to 9.0 % 
(Mylonakis et al, 2016). The predisposing 
factors associated with the development of 
clinical parvovirus enteritis include; stress 
factors such as weaning, overcrowding, parasite 
load, insufficient passive or active immunity, 
geographical area and the presence of co-
infections with canine coronavirus and intestinal 
parasites (Goddard and Leiswits, 2010; Kalli et 
al., 2010). Treatment of CPE is mainly 
supportive and aimed at alleviating the clinical 
signs of disease (Savigny and Macintire, 2010). 
The restoration of fluid volume and electrolyte 
balance is very important, especially in puppies 
that have had severe vomiting and diarrhoea.  

Canine parvoviral enteritis has been well 
reported and documented in several part of the 
Nigeria, including south eastern part of the 
country (Shima et al., 2015; Apaa et al., 2016; 
Ogbu et al., 2016; Ukwueze et al., 2018). 
However, there seems to be paucity of 
information on retrospective cases of CPE in the 
Veterinary Teaching Hospitals (VTHs) in the 
study area. Thus this study was designed, to 
assess the retrospective cases and risk factors 
associated with the occurrence CPE presented 
to VTHs in South East, Nigeria. 
 
MATERIALS AND METHODS 
 
Study Area: The study was conducted in two 
Veterinary Teaching Hospitals in South East, 
Nigeria namely Michael Okpara University of 
Agriculture Umudike, Veterinary Teaching 
Hospital (MOUAU VTH) and University of Nigeria 

Nsukka, Veterinary Teaching Hospital (UNN 
VTH) located in Abia and Enugu States 
respectively. Abia State is located on latitude 
5°25′N, longitude 7°30′E and it occupies a total 
land mass of 6,320 km2,. According to the 
National Population Commission the State has a 
projected population of about 3,841,943 
persons with a population density of about 650 
persons per square kilometre (Wikipedia, 2022). 
It is bounded on the north and north-east by 
Anambra, Enugu and Ebonyi States, to the east 
and south-east by Cross River and Akwa Ibom 
States, to the south by Rivers State and to the 
west by Imo State.  

Enugu State is located between latitude 
6°30′N, longitude 7°30′E and it occupies a total 
land area of about 7,161 Km2. According to the 
National Population Commission the State has a 
projected population of about 4,396,098 with a 
population density of about 460 persons per 
square kilometre (Wikipedia, 2022). It is 
bounded in the south by Abia and Imo States, in 
the east by Ebonyi State, in the north-east by 
Benue State, in the north-west by Kogi State 
and in the west by Anambra State.  

The study areas have a relatively high 
dog population and breeds commonly seen are 
exotic, mixed breeds and Nigerian local breeds 
(mongrels) with many of them kept mostly for 
as pets, security or sentinel by companies and 
individuals, and for livelihood or commercial 
gains by dog breeders. 
 
Data Collection: Retrospective study was 
conducted on suspected cases of CPE from 
clinical case records of dogs presented to 
MOUAU VTH and UNN VTH for a period of 10 
years (2011 – 2020). Data were extracted by 
carefully reviewing the case records. Selection 
of cases was based on history, clinical signs and 
in some instances diagnosis made with rapid 
test kit known as Immunochromatographic IC 
test. Dogs with clear history of foul smelling 
diarrhoea, haemorrhagic diarrhoea and positive 
IC test were selected. The risk factors 
considered in the study were age, sex, breed, 
month, year, vaccination status and 
survivability. 
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Data Analysis: Data collected were analysed 
using Statistical Package for Social Sciences 
(SPSS) version 2.0 with descriptive statistics and 
Chi-square (χ2). Test of association with the 
variables were measured with the Chi-square 
(χ2) and the value of p<0.05 was considered 
statistically significant. 
 
RESULTS  
 
A total of 1647 dog cases were reviewed with 
overall prevalence of 117 (7.1 %). The 
distribution of CPE in relation to age, sex, 
vaccination status, survivability and location 
indicated that age and sex had no association 
with the occurrence of CPE, while vaccination, 
survivability and location had association with 
the occurrence of CPE (Table 1).  
 

 
Distribution of CPE in relation to breed, months 
and seasons of the year are shown in Figures 1 
– 3. Breed prevalence did not show any 
association (χ2 = 4.871 df = 9 P = 0.845) with 
the occurrence of CPE. Boerboel (12.5 %), 
Caucassian (8.3 %) and Toy breed (7.1 %) had 
the highest prevalence, followed by German 
shepherd (6.9 %), Mongrel (6.4 %), Rottweiler 

(6.4 %), and Bull mastiff (6.2 %), while Pit bull, 
Great dane and St. Bernard had (0 %) 
prevalence each (Figure 1). The monthly 
prevalence showed association (χ2 = 27.305 df 
= 11 P =0.004) with the occurrence of CPE and 
the highest occurrence was observed in January 
(14/144) and February (14/98) (dry season), 
while the lowest prevalence was observed in 
September (2/107) and October (3/116) 
(raining season) (Figure 2). Yearly prevalence 
showed association (χ2 = 26.314, df = 9, p = 
0.002) with the occurrence of CPE. The highest 
prevalence was recorded in 2018 (11/84, 13.1 
%), 2019 (12/133, 9 %) and 2020 (5/36, 13.9 
%), while the lowest prevalence was recorded 
in 2011 (2/153, 1.3 %), 2013 (12/207, 5.8 %) 
and 2015 (12/257, 4.6 %) respectively (Figure 
3).     
 

DISCUSSION  
 
Canine parvoviral enteritis 
(CPE) remains a life 
threatening condition found 
in dogs, commonly 
associated with vomiting 
and diarrhoea, which 
culminates in dehydration, 
shock and death without 
aggressive fluid therapy 
(Shima et al., 2015; 
Mazzaferro, 2020). In this 
study overall prevalence of 
7.1 % was observed. The 
result was similar to reports 
of previous workers (Daodu 
and Ajiboye, 2018; Francis 
et al., 2019), who observed 
a prevalence of 6.4 % and 
7.97 % in Ilorin North 
Central, Nigeria and Yola 

metropolitan region of Adamawa State Nigeria 
respectively. Higher prevalence of 13.4 % was 
reported in Effurun/Warri metropolis, Delta 
State (Shima et al., 2015), 61.0 % in Ibadan, 
Oyo State (Adejumobi et al., 2017), 47.7 % in 
Jos, Plateau State and 17.14 % in South 
Eastern, Nigeria (Ukwueze et al., 2018).  
 

Table 1: Distribution of  canine parvoviral enteritis cases in 
relation to age, sex, vaccination status, survivability and 
location 
Variables  Number 

of dogs 
sampled 

Number 
of dogs 
infected 

Prevalence 
(%) 

χ2 df P- 
value 

Age(months)  
0 – 6  
7 – 12 
>12 

 
982 
417 
248 

 
81 
24 
12 

 
8.20 
5.80 
4.80 

 
4.99 

 
2 

 
0.08 

Sex 
Male 
Female  

 
771 
876 

 
57 
60 

 
7.40 
6.80 

 
0.18 

 
1 

 
0.67 

Vaccination 
status  
Vaccinated 
Unvaccinated 
Unknown 

 
 

862 
774 
11 

 
 

47 
68 
2 

 
 

5.50 
8.80 
18.20 

 
 

8.93 

 
 
2 

 
 

0.01 

Survivability 
Survived 
Dead 
Unknown  

 
493 
73 

1081 

 
39 
20 
58 

 
7.90 
27.40 
5.40 

 
50.99 

 
2 

 
0.00 

Location  
MOUAU 
UNN 

 
454 
1193 

 
55 
62 

 
12.10 
5.20 

 
23.85 

 
1 

 
0.00 
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Figure 1: Breed distribution of canine 
parvoviral enteritis in Veterinary Teaching 
Hospitals South East, Nigeria  
 

Figure 2: Monthly distribution of canine 
parvoviral enteritis in Veterinary Teaching 
Hospitals South East, Nigeria 
 

Figure 3: Yearly distribution of canine 
parvoviral enteritis in Veterinary Teaching 
Hospitals South East, Nigeria  
 
The lower prevalence observed in this study 
may be attributed to limited sampled 
population, because the study focused on dogs 
presented in VTHs of the two institutions. Also 
inadequate record keeping and poor 
documentation of cases might be a factor that 

can also lead to the lower prevalence observed 
in this study. 
 According to age distribution CPE was 
reported to be higher in puppies 0 – 6 months 
(8.2 %), older dogs 7 – 12 months (5.8 %) and 
above one year (4.8 %) was in agreement with 
other studies (Shima et al., 2015; Adejumobi et 
al., 2017; Ukwueze et al., 2018; Francis et al., 
2019). This result also corroborated the findings 
from other parts of the world (Umar et al., 
2015; Folitse et al., 2017; Hassan et al., 2017; 
Tagorti, 2018). A study in Slovenia indicated 
very high mortality due to CPE in puppies (67.6 
%) less than six months, (27.5 %) mortality in 
older dogs and very low mortality of (6.8 %) in 
dogs older than one year (Gombač et al., 2008). 
Castro et al. (2007) and Cubel Garcia et al. 
(2014) in a similar study showed that puppies of 
2 – 4 months were at higher risk than older 
dog. This susceptibility of puppies may be due 
to poor immune status of dam and lack of 
Maternally Derived Immunity (MDI) in puppies 
or improper timing of vaccination in puppies 
with MDI resulting in CPV vaccine antigen 
neutralization and vaccine failure (Pollock and 
Carmichael, 1982).   
 Higher incidence was recorded in the 
male (7.4 %) compared to female (6.8 %), 
although sex had no influence in occurrence of 
CPE in this study. The result was in agreement 
with previous studies (Castro et al., 2007; 
Ukwueze et al., 2018; Francis et al., 2019), who 
reported that sex had no influence in exposure 
to CPE infection. The result further corroborated 
the findings of Shima et al. (2015) and Tagorti 
(2018) who reported higher susceptibility of 
male than female. It however, contradicts the 
findings of Adejumobi et al. (2017) and Francis 
et al. (2019) who reported a higher 
susceptibility of females than males to CPE 
infection. It can also be inferred from this study 
that CPE infection was not sex dependent, as 
male and female dogs had equal opportunity of 
contracting the disease.  
 In this study, vaccination influenced the 
occurrence of CPE, with the incidence being 
higher in the unvaccinated dogs (8.8 %) than 
the vaccinated dogs (5.5 %), which 
corroborated with previous studies (Shima et 
al., 2015, Tagorti, 2018; Francis et al., 2019). 

4518 
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The higher incidence observed in the 
unvaccinated dogs may be attributable to poor 
immune response and lack of protection from 
the virus, which may be due ignorance on the 
part of the owner, cost of vaccination, poor 
husbandry and inadequate biosecurity 
(Nakamura et al., 2004). CPE cases observed in 
the vaccinated dogs may be attributed to 
vaccine failure or inadequate vaccination 
(incomplete vaccination), breakdown in cold 
chain, improper handling and administration of 
the vaccines (Decaro et al., 2007; Francis et al., 
2019). Mutation and antigenic variations of CPV-
2 has also been reported as huge factor in 
outbreaks of CPE in vaccinated dogs. Most 
recent studies on CPV-2 in Nigeria and several 
part of the world have reported CPV-2c as the 
most predominate, whereas most of the vaccine 
strains used are either CPV-2a or 2b and some 
of the original strain of the virus CPV-2 before 
first ever mutation (Fagbohun and Omobowale, 
2018; Ukwueze et al., 2020). Several studies  
have argued on the effectiveness of cross 
protection of immunity as fully vaccinated adult 
dog got infected with 2c strain of the virus 
(Decaro et al., 2009; Castro et al., 2011; Filipov 
et al., 2011). Immunity induced by CPV-2 
vaccines is effective against the homologous 
(vaccine) virus but significantly lower against 
the antigenic variants, thus allowing an 
aggressive strain to cause infection and even 
mortality in dogs (Pratelli et al., 2001; Decaro 
and Buonavoglia, 2012).        

The survivability showed association 
with the occurrence of CPE, with 7.9 % survival 
and 27.4 % mortality. Treatment and clinical 
management of CPE, to a large extent requires 
some rigorous care and aggressive therapy, and 
the success depends on how early the disease is 
diagnosed, age of the dog and immune status 
((Prittie, 2004; Mylonakis et al., 2016). The high 
mortality rate observed in this study was in 
agreement with Otto et al. (1997), and 
Mylonakis et al. (2016), who stated that 
mortality rate can be as high as 80 % if no 
treatment was instituted, but may be as low as 
9 % with treatment and good nursing care.     
Location had association with the occurrence of 
CPE with MOUAU (12.1 %) and UNN (5.2 %). 
The variation in location may be due to poor 

case reporting in some government veterinary 
hospitals due to perceived poor prognosis of the 
disease and lack of willingness on the part of 
the owners to give their pets’ adequate 
veterinary care. The yearly distribution indicated 
association with the occurrence of CPE in this 
study. The highest prevalence occurred in 2020 
(13.9 %) and 2019 (13.1 %), while the lowest 
prevalence was observed in 2011 (1.3 %) and 
2015 (4.6 %), respectively. This result was in 
agreement with the findings of Decaro et al. 
(2006) that reported that CPE is endemic and 
wide spread despite aggressive vaccination.  
 The study also demonstrated an 
association in the seasonal occurrence of CPE. 
The out-break of CPE peaked in January (12.3 
%) and February (14.2 %) (dry season) and 
May (9.7 %) and June (11.8 %) (wet season). A 
similar pattern of CPE occurrence has been 
reported in various part of Nigeria (Shima et al., 
2015; Francis et al., 2019). The seasonal 
variation in CPE may not be entirely associated 
with climatic conditions (weather), but breeding 
periods of dogs. Breeding enhances the risk of 
spreading diseases among dogs as they 
congregate in large number from different 
places especially among stray and Nigerian local 
breeds of dogs.  CPE is easily spread during 
courtship when males and females run together 
and male sniff the perinea area of females in an 
attempt to recognize heat (Sykes, 2014; 
Mylonakis et al., 2016). Spread of this infection 
is enhanced at this time because CPV is highly 
contagious, and transmission occurs as a result 
of contact with infected faeces in the 
environment, through contaminated hair coat, 
fomites, insects and rodents (Greene and 
Decaro, 2012). 
 Breed distribution did not influence the 
occurrence of CPE in this study. Boerboel, 
Caucassian and Toy breed had the highest 
prevalence of CPE. Lower prevalence of CPE 
was encountered in German shepherd, Bull 
mastiff, Mongrel and Rottweiler. This result was 
comparable with that of Adejumobi et al. (2017) 
who found Rottweiler, German shepherd 
(Alsatian) and Boerboel to be more frequently 
affected by CPE. This present result was at 
variance with the findings of Shima et al. (2015) 
and Francis et al. (2019) who found significant 

4519 
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difference in breed distribution as influenced by 
CPE in their various areas of study. Breed 
susceptibility to CPE has remained unclear, with 
varied opinions as there is no molecular 
evidence supporting various hypotheses.    
 
Conclusion: It can be concluded from this 
study that CPE is endemic in the study area with 
all year round occurrence especially among 
unvaccinated dogs. All breeds of dogs were 
susceptible to CPE and puppies were more 
vulnerable. The study therefore recommends 
aggressive vaccination of dogs. Clinicians and 
veterinarians should ensure the use of 
homologous vaccine containing the field strain 
for complete protection.  
 
ACKNOWLEDGEMENTS    
 
The authors wish to acknowledge the Directors, 
Resident Veterinary Doctors and all staff of the 
two VTHs used in this study for their 
cooperation. We also acknowledge the effort of 
Dr. C. C. Okebaram who helped to arrange and 
analysed the data.       
 
REFERENCES  
  
ADEJUMOBI, O. A., OMOTOSHO, O. O., OMOBOWALE, 

T. O. and AKINRINMADE, J. F. (2017). 
Retrospective study of the prevalence 
and pattern of parvoviral enteritis 
presented at the Veterinary Teaching 
Hospital, University of Ibadan, Nigeria. 
European Journal of Pharmaceutical 
and Medical Research, 4(3): 109 – 
113.  

APAA, T. T., DALY, J. M. and TARLINTON, R. E. 
(2016). Canine parvovirus (CPV‐2) 
variants circulating in Nigerian dogs. 
Veterinary Record Open, 3(1): e000 
198. https://doi.org/10.1136/vetreco-
2016-000198  

APPEL, M. J., SCOTT, F. W. and CARMICHAEL, 
L. E. (1979). Isolation and immunisation 
studies of a canine parco-like virus 
from dogs with haemorrhagic enteritis. 
The Veterinary Record, 105(8): 156 – 
159. 

CARMICHAEL, L. E. (2005). An annotated historical 
account of canine parvovirus. Journal 
of Veterinary Medicine, Series B, 52(7‐8): 
303 – 311. 

CASTRO,  T. X.,  COSTA,  E. M.,  LEITE,  J. P.,  
LABARTHE, N. V. and  CUBEL  GARCIA,  
R. C.  (2011). Monitoring of canine 
parvovirus (CPV) strains detected in 
vaccinated puppies in Brazil. Research 
Veterinary Science, 90(2): 336 – 340. 

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 Veterinariae Zootecnia, 
59(2): 333 – 339.  

CUBEL GARCIA, R. C. N., PINTO, A. M. V., 
COSTA, A. P., MACIEL, B. M. and 
OLIVEIRA, L. H. S. (2014). Canine 
Parvovirus Infection in Puppies with 
Gastroenteritis in Niteroi, Rio de 
Janeiro, Brazil from 1995 to 1997. 
Brazilian Journal of Veterinary 
Research and Animal Sciences, 37(2): 
132 – 135.  

DAODU, O. B. and AJIBOYE, B. (2018). 
Retrospective study of canine 
parvoviral enteritis in Ilorin, North 
Central, Nigeria. Vom Journal of 
Veterinary Science, 13: 32 – 38   

DECARO,  N.,  CIRONE,  F.,  DESARIO,  C.,  ELIA,  
G.,  LORUSSO,  E.,  COLAIANNI,  M. L., 
MARTELLA,  V. and  BUONAVOGLIA,  
C. (2009). Severe  parvovirus  in  a  
12-yearold  dog  that  had  been  
repeatedly  vaccinated.  Veterinary 
Record, 164(4): 593 – 595. 

DECARO, N. and BUONAVOGLIA, C. (2012). 
Canine parvovirus – a review of 
epidemiological and diagnostic aspects, 
with emphasis on type 2c. Veterinary 
Microbiology, 155(1): 1 – 12. 

DECARO, N., DESARIO, C., ADDIE, D. D., 
MARTELLA, V., VIEIRA, M. J., ELIA, G., 
ZICOLA, A., DAVIS, C., THOMPSON, 
G., THIRY, E. and TRUYEN, U. (2007). 
Molecular epidemiology of canine 

4520 

https://doi.org/10.1136/vetreco-2016-000198
https://doi.org/10.1136/vetreco-2016-000198


Canine parvoviral enteritis in Veterinary Teaching Hospitals in south east, Nigeria       4517 

Animal Research International (2022) 19(2): 4515 – 4522  

parvovirus, Europe. Emerging Infectious 
Diseases, 13(8): 1222 – 1224. 

DECARO, N., MARTELLA, V., DESARIO, C., 
BELLACICCO, A. L., CAMERO, M., MANNA, 
L., D'ALOJA, D. and BUONAVOGLIA, C. 
(2006). First detection of canine 
parvovirus type 2c in pups with 
haemorrhagic enteritis in Spain. 
Journal of Veterinary Medicine, B, 
Infectious Diseases and Veterinary 
Public Health, 53(10): 468 – 472. 

FAGBOHUN, O. A. and OMOBOWALE, T. O. (2018). 
Sequence and phylogenetic analysis of 
canine parvovirus-2 isolates in dogs 
revealed circulation of three subtypes 
in Nigeria. Virusdisease, 29(3): 411 – 
415.  

FILIPOV, C., DECARO, N., DESARIO, C., AMORISCO, 
F., SCIARRETTA, R. and BUONAVOGLIA, 
C. (2011). Canine parvovirus epidemiology 
in Bulgaria. Journal of Veterinary 
Diagnostic Investigation, 23(1): 152 – 
154. 

FOLITSE, R. D., KODIE, D. O., AMEMOR, E., 
DEI, D., TASIAME, W., BURIMUAH, V. 
and EMIKPE, B. O. (2017). Detection 
of canine parvovirus antigen in dogs in 
Kumasi, Ghana. African Journal of 
Infectious Diseases, 12(1): 28 – 32. 

FRANCIS, M. I., KALANG, J. J., LIBA, J. W., 
TALUVWA, A. B., TILLO, I. M., ZAKARI, C. 
and ABDULRAHMAN, R. B. (2019). 
Prevalence of canine parvoviral 
enteritis in Yola metropolitan region of 
Adamawa State, Nigeria.  Sokoto 
Journal of Veterinary Sciences, 17(3): 
24 – 29. 

GODDARD, A. and LEISEWITZ, A. L. (2010). 
Canine parvovirus. Veterinary Clinics: 
Small Animal Practice, 40(6): 1041 – 
1053. 

GOMBAČ, M., ŠVARA, T., TADIĆ, M. and POGAČNIK, 
M. (2008). Retrospective study of 
canine parvovirosis in Slovenia. 
Slovenia Veterinary Research, 45(2): 
73 – 78. 

GREENE, C. and DECARO, N. (2012). Canine viral 
enteritis. Pages 67 – 75. In: GREENE, 
C. E. (Ed.). Infectious Diseases of the 
Dog and Cat, 3rd Edition, WB 

Saunders\Elsevier Science, St. Louis, 
Missouri, USA.   

HASSAN, M. M., JALAL, M. S., BAYZID, M., 
SHARIF, M. and MASUDUZZAMAN, M. 
A. (2017). Comparative study on 
canine parvovirus infection of dog in 
Bangladesh and India. Bangladesh 
Journal of Veterinary Medicine, 14(2): 
237 – 241. 

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): 174 – 
178. 

MAZZAFERRO, E. M. (2020). Update on canine 
parvoviral enteritis. Veterinary Clinics: 
Small Animal Practice, 50(6): 1307 – 
1325. 

MEUNIER, P. C., COOPER, B. J., APPEL, M. J. G. and 
SLAUSON, D. O. (1985). Pathogenesis 
of canine parvovirus enteritis: the 
importance of viremia. Veterinary 
Pathology, 22(1): 60 – 71. 

MYLONAKIS, M. E., KALLI, I. and RALLIS, T. S. 
(2016). Canine parvoviral enteritis: an 
update on the clinical diagnosis, 
treatment, and prevention. Veterinary 
Medicine: Research and Reports, 7: 91 
– 100. 

NAKAMURA, M., TOHYA, Y., MIYAZAWA, T., 
MOCHIZUKI, M., PHUNG, H. T. T., NGUYEN, 
N. H., HUYNH, L. M. T., NGUYEN, L. 
T., NGUYEN, P. N., NGUYEN, P. V. and 
NGUYEN, N. P. T. (2004). A novel 
antigenic variant of canine parvovirus 
from a Vietnamese dog. Archives of 
Virology, 149(11): 2261 – 2269. 

OGBU, K. I., CHUKWUDI, I. C., IJOMANTA, O. J., 
AGWU, E. O. and CHINONYE, C. N. (2016). 
Prevalence of canine parvovirus in Jos 
North and South Local Government 
Areas of Plateau State. British 
Microbiology Research Journal, 13(2): 
1 – 5. 

OTTO, C. M., DROBATZ, K. J. and SOTER, C. (1997). 
Endotoxemia and tumor necrosis 
factor activity in dogs with naturally 

4521 



Ukwueze et al.                                                                                                                         4516 

Animal Research International (2022) 19(2): 4515 – 4522  

occurring parvoviral enteritis. Journal 
Veterinary Internal Medicine, 11(2): 65 
– 70. 

POLLOCK, R. V. and CARMICHAEL, L. E. (1982). 
Maternally derived immunity to canine 
parvovirus infection: transfer, decline, 
and interference with vaccination. 
Journal of the American Veterinary 
Medical Association, 180(1): 37 – 42. 

PRATELLI, A., CAVALLI, A., MARTELLA, V., TEMPESTA, 
M., DECARO, N., CARMICHAEL, L. E. 
and BUONAVOGLIA, C. (2001). Canine 
parvovirus (CPV) vaccination: comparison 
of neutralizing antibody responses in 
pups after inoculation with CPV2 or 
CPV2b modified live virus vaccine. 
Clinical Diagnostic Laboratory Immunology, 
8(3): 612 – 615. 

PRITTIE, J. (2004). Canine parvoviral enteritis: 
a review of diagnosis, management, 
and prevention. Journal of Veterinary 
Emergency and Critical Care, 14(3): 
167 – 176. 

SAVIGNY, M. R. and MACINTIRE, D. K. (2010). 
Use of oseltamivir in the treatment of 
canine parvoviral enteritis. Journal of 
Veterinary Emergency and Critical 
Care, 20(1): 132 – 142. 

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): e1208. http://dx 
.doi.org/10.4236/oalib.1101208  

STRECK, A. F., SOUZA, C. K. D., 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): 465 – 
469. 

SYKES, J. E. (2014). Canine parvovirus infections 
and other viral enteritides. Canine and 
Feline Infectious Diseases, 2014: 141 – 151. 

TAGORTI, G. (2018). Prevalence of canine parvovirus  

 infection in Grand Tunis, Tunisia. 
Journal of Advanced Veterinary and 
Animal Research, 5(1): 93 – 97. 

TATTERSALL, P.,  BERGOIN, M., BLOOM,  M. E.,  
BROWN,  K. E.,  LINDEN,  R. M., 
MUZYCZKA,  N.,  PARRISH,  C. R. and  
TIJSSEN,  P. (2005). Family Parvoviridae. 
In:  FAUQUET, C. M., MAYO, M. A., 
MANILOFF, J., DESSELBERGER, U. and 
BALL, L. A.  (Eds.). Virus  Taxonomy:  
Eighth   Report  of  the  International  
Committee  on  Taxonomy  of  Viruses. 
Elsevier Academic Press, San Diego, 
California, USA. 

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): 249 – 258. 

UKWUEZE, C. S., ANENE, B. M., EZEOKONKWO, 
R. C. and NWOSUH, C. I. (2018). 
Prevalence of canine parvovirus 
infection in South Eastern region, 
Nigeria. Bangladesh Journal Veterinary 
Medicine, 16(2): 153 – 161. 

UKWUEZE, C. S., NWOSUH, C. I., OBISHAKIN, 
E. F., ANENE, B. M., EZEOKONKWO, 
R. C., OWOLUDUN, O. A., CHIMA, N. 
C. and LUKA, P. D. (2020). Genetic 
analysis and emergence of canine 
parvovirus type 2c in South Eastern 
Nigeria. Iranian Journal of Veterinary 
Research, 21(2): 141 – 145. 

UMAR, S., ALI, A., YOUNUS, M., MAAN, M. K., ALI, 
S., KHAN, 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. 

WIKIPEDIA (2022). List of Nigerian States by 
Population. Wikipedia.org. https://en. 
wikipedia.org/wiki/List_of_Nigerian_st
ates_by_population 

 
This article and articles in Animal Research International are Freely Distributed  Online 
and Licensed under a Creative Commons Attribution 4.0 International License (CC-BY 4.0) 
https://creativecommons.org/licenses/by/4.0/ 

4522 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

