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Canine parvovirus (CPV) infection has become important with its 
association to outbreaks of contagious vomiting and diarrhoea in puppies 
established by Eugster et a/, in 1978. In addition to haemorrhagic 
enteritis. this virus is found to be responsible for sudden deaths in 
puppies due to myocarditis (Hayes eta/. 1979; Mc Candlish et a/. 1980; 
Carpenter eta/. 1980) as parvovirus strains isolated from dogs with 
enteritis or myocarditis were serologically indistinguishable. Following, 
its first report in 1977 from United States (Eugster and Narin, 1977) 
parvovirus infection manifesting enteritis or myocariditis has been 
reported from many countries {Afshar, 1981). 

In India, the available l iterature shows that the disease has so 
far been reported from Madras and 6ombay (Rao et al. 198 ; Sherikar 
and Paranjape, 1985). Agar gel precipitation and fluorescent antibody 
staining were used by Rao et a/. (1983) for confirmatory diagnosis, 
while Sherikar and Paranjape (1985) used electron microscopy and 
haemagglutination (HA) and Haemagglutination inhibition (HI) tests. 

Following is a report on an outbreak of CP viral enteritis among 
dogs in Kerala particularly in Trichur and Ernakulam districts during June 
to August, 1986. 

Materials and Methods 

Clinical history: Some of the dogs presented to the University 
Veterinary hospital, Trichur showed symptoms of anorexia, weakness, 
moderate or high fever, recurring vomiting, abdominal pain, watery and 
blood stained diarrhoea with foul smelling stools. 

The incidence was more in pups below 8 months of age, though 
dogs of a!I ages were affected. Some of them had symptoms suggestive 
of atypical canine distemper. In acute cases, the disease lasted for 6-7 
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days. Mortality was about 26%, occuring usually within the first five 
days of illness. Rise of body temperature was seen only in 50 ~ of the 
cases. Some of the animals which received supportive therapy with anti-
biotics, fluids and multiple vitamins recovered from the illness. 

Samp/es: Faecal samples were col lected from dogs with haemorrhagic 
enteritis. A total of 15 faecal samples were collected from Trichur 
District. Four such samples were also received from the Gynaecologist• 
Veterinary Polyclinic, Mattanchery, Ernakulam. 

Sera from some of the recovered and some apparently healthy 
dogs were col lected from Trichur and Ernakulam for antibody titration. 
The previous history of these animals was not available. 

Hyp~rimmune serum: Antiserum to canine parvovirus (CPV-2°F) 
received from Dr. Mochizuki, Kagoshima University, Japan was used for 

~- identification of the faecal isolates by HI test. 

Processing of faeca/ same/es for HA and H/ tests: Faecal _sa;nples 
were diluted ten fold with cold phosphate buffered saline (PBS) and 
triturated in a tissue grinder. One half of this sample was then centri-
fuged at 2000 rpm for 10 minutes, the supernatant was used for HA 
test. The second half of the sample was treated with chloroform at 
10% level for 10-15 minutes at 4°C with intermittent shaking, The 
chloroform was then removed by centrifugation as before and the 
supernatant was used for HA test (modified from Mathys et a/. 1983). 
Porcine RBC: Blood was collected from piglets in Alsever's solution 
and was stored at 4"C for at least 24 hours but not more than 7 days. 
Before use the cells were washed three times in PBS and finally resus-
pended to get a 0.75% suspension in PBS containing 0.1 %bovine serum 
albumin. Washed erythrocytes were used within three days of its pre-
paration. 

Haemagg/utination test: Serial two fold dilutions of the faecal extracts 
prepared as described above were made in PBS in Perspex HA plate 
and an equal volume of ice cold 0.75% porcine RBC was added to each 
well. The plates were incubated at 4°C. Tests were read after the 
porcine RBC in control wells had settled, which in most cases took 
three hours. Samples giving HA titers 1 :40 and above were taken as 
positive. 

Haemagg/utination inhibition test: Serum samples were heat inactivated 
at 56°C for 30 minutes. A 1:$ dilution of each serum sample was made 
in PBS and adsorbed with 0.1 part of porcine RBC for two hours at room 
temperature. The erythrocytes were separated by centrifugation at 
1000~rpm for five minutes. Serial two fold dilutions of the above 
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samples were made in cold PBS or cold normal saline containing 0.1 
BSA. Equal quantity of virus dilution containing 8 HA units of isolate 
C 2712 was added to the diluted serum samples, allowed to stand at room 
temperature for one hour and 0.4 ml of chilled porcine RBC suspension 
was added. Appropriate controls were also set up simultaneously. 
The plates were incubated at 4"C and HI end points were- determined 
after an overnight incubation. Reciprocal of the serum dilution that 
completely inhibited 8 HA units of the virus was expressed as the HI titer. 

Results and Discussion 

Out of the 19 faecal samples examined, 14 (75.7%) had HA 
titers ranging from 40 to 5120. Among the positive samples 11 were 
from Trichur and three from Ernakulam (see Table). The HA activity of 
13 of the 14 isolates was inhibited by CPV virus specific antiserum. The 
HA activity of samples No. C 2786 was not inhibited by CP virus specific 
serum and no further studies were made to identify this isolate. 

Chloroform treatment of samples was always advantageous as it 
gave clearfluids for HA test and reduced nonspecific HA. 

The clinical symptoms of CPV infection is important in the preli—
minarydiagnosis of the condition, but at the same time there is also the 
possibility of confusing with symptoms of atypical canine distemper. 
The clinical symptoms noticed in the present outbreak of parvovirus 
infection were similar to those observed by Appel 

et 

a/. (1979x). Early 
signs of vomiting and diarrhoea are considered to be characteristic of 
CPV infection. 

Mochizuki 
et al. (1984) in their studies on CPV infection observed 

that HA and subsequent HI test with a reference immune serum on faecal 
samples are comparable to immunoelectron microscopy in respect of 
specificity, rapidity, convenience and expense. It has also been reported 
that HA and H I tests provide reproduceable results similar to those obtained 
by serum neutralization test. Moreover, faecal samples unsuitable for 
culture and/or electron microscopical examination can be used for HA 
test. Haemagglutination test could also be applied for virus detection 
and quantification in faeces in place of the time consuming assay of viral 
infectivity. According to Appel eta/. (1979b) and Cagnon and Poveny 
(1979} demonstration of HA activity in faeces or intestinal contents using 
monkey or pig red blood cells and inhibition of such activity by CPV and 
FPV antiserum is of practical use in rapid diagnosis, though it has the 
disadvantage of cross reacting with the large number of non pathogenic 
parvovirus present in puppies. In our studies one of the #aecal samples 
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(C 2786) sho~rred high HA titer but the HA activity was no± inhibited by 
CPV antiserum which necessitates the use of specific antiserum for 
diagnosis of CPV infections by HA and HI tests. 

Carmichel et al. (1980) in their studies on CPV have shown that 
all field cases with evidence of CPV by electronmicroscopy or by virus 
isolation were also positive and had specific HA activity. Similarly 
normal faecal samples that were negative for CPV or that contained 
coronavirus or reovirus Ike particles did not have specific CPV—HA 
activity. 

Out of the 19 samples screened for CPV infection five died and 
convalescent sera were available only from 7. All these had HI titers 
ranging from 512-4096 when tested against C 2712. Serum samples 
#rom apparently healthy animals (15 Nos) from Tricl~ur and Ernal<ulam 
were also tested for the presence of Hl antibodies. Nine of the 15 
animals had titers ranging from G4--1024. The highest titers were obtained 
in animals above 1; years of age. Since vaccination against this disease 
is not being practised at pres~nt in i<~rala it is possible that these animals 
might have got previous exposure to thiG virus. 

No significant difference in serum titers was noticed when the 
diluent used was either normal saline or PLUS. 

The results obtained during the preseni study confirm the outbreak 
of haemorrfiagic enteritis that occured in dogs during June to August, 
1986 in Kerala as a case of canine parvovirus infection. 

Surrirnary 

An outbreak of parvovirus infection among dogs in Kerala parti-
cularly in "frichur and Ernal<ulam districts was confirmed by faecal 
haemagglutination and l~aemaggfutination inhibition test with CPV specific 
serum. The HA titers in the positive samples ranged from 40- 5120. 
Serum samples received frorn 7 of the recovered animals had titers rang-
ing from 512 to 409G to one of our isolates, while 9 of the 15 apparently 
healthy animals had the same between 64 and 1024. The remaining six 
sera were negative. 

Acknowledgerrzent 

The authors wish to express their deep gratitude to Dr. 
M. Mochizuki, Kagoshima University, Japan for supplying canine 
parvoviral antiserum for specific identification of the virus. Grateful 

Kerala J. vet. Sci. 



Parvovirus infection in dogs 41 

acknowledgement is also due to Dr. P. 0. George, Professor of Surgery 
and Dr. I<. Rajankutty, Assistant Professor of Surgery and Dr. Leela Nair, 
Gynaecologist, Veterinary Polyclinic, Mattanchery, Ernakulam for having 
made available the samples for the present study. Thanks are also due to 
the Dean, Col lege of Veterinary and Animal Sciences, Mannuthy for 
granting permission to publish this paper. 

References 

Afshar, A. (1981). Canine parvovirus infections—A review Vet. Bull., 
51 605-611. 

Appel, M. J. G., Cooper, H; Scott, F. and Carmichae, L. E. (1979 a). 
Canine viral enteritis 1. Status report on corona and parvolike 
viral enteritis. Coyne// Vet. 123-133. 

Appel, M. J. B; Scott, F. and Carmichael, L. N. (1979 b). Isolation 
and immunisation studies of canine parvovirus like virus with 
dogs with haemorrhagic enteritis. Vet. Rec. 105: 156-159. 

Carmichael, L. t., Joubert, J. C. and Pollack, R. V. H. (1980} Haemag-
glutination by canine parvovirus. Serologic studies and diagno-
stic applications. Am. J. Vet. Res. 41: 784-791 . 

Carpenter, J., Roberts, R., Harpster, N. K. and King, N. W. (1980) 
Intestine! and cardiopulmonary forms of parvovirus infection in 
a litter of pups. J. Am. Vet. Med. Assoc. 176: 1269-1273. 

Eugster, A. K. and Narin, C. (1977). Diarrhoea in puppies. Parvovirus 
like particles demonstrated in their faeces. South✓est. 30: 50-60. 

Eugster, A. K., Bendele, H. A. and Jones, L. P. (1978). Parvovirus 
infection in dogs. J. Am. Vet. Med. Assoc. 173: 1340-134.1. 

Gagnon, A. N. and Povey, R. C. (1979). A possible parvovirus associ-
ated with an epidemic gastroenteritis in dogs in Canada. Vet. 
Rec. 104: 263-264. 

Hayes, MI. A., Russell, R. C. and Babiuk, L. A. (1979). Sudden deaths 
in young doffs with myocarditis caused by parvovirus. J. Am. 
Vet. Med. Assoc. 174: 1197-1203. 

Vol. 1S, P1o. 2, Dec. 1987 



42 Sulochana, A(ax, Saseendranath, Sudharma and James 

Mochizul<i, M., Hida, S., Hsuan, S. and Sato, H. (1980. Faecal 
examination for diagnosis of canine parvovirus infection. Japan 
J. Vet. Sci. 46: 587-592. 

Ran, V. N. A, Ramadas, P., Jayakumar, R. and Tankaraj, T. M. (1983). 
Mixed infection of canine parvovirus and canine distemper. 
Indian Vet. Med. J. 7: 206-208. 

Sherikar, A. A. and Paranjape, V. L. (1985). Occurrence of parvoviral 
enteritits in and around Bombay city. Indian J, Comp. Micro-
biol. lmmunol. infect. Dis. 6: 109-~ 16. 

Mathys, A., Muller, R. and Pedersen, N. C. {1983). Haemaggluti-
nation with formalin fixed erythrocytes for detection of canine 
parvovirus, Am. J. Vet. Res ar4: 150-151. 

Kerala J. vet. Sci. 


