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Duck viral enteritis, more commonly 

known as Duck plague (DP) is an acute, 

contagious herpes virus infection of ducks, 

geese and swans and has emerged as a 

disease of considerable economic 

importance. The first official report of 

duck plague in India was by Mukei ji et ul.. 

(1963) from West Bengal. In Kerala, the 

disease outbreak was first reported by 

Punnoose and Abdulla in 1976. Since 

then, outbreaks have been quite i-eqular 

with incurrence of heavy losses to the 

farming community induck reat-ing areas. 

In addition to the routine methods of 

diagnosis of DP such as clinical symptoms, 

postmortem examination, virus isolation 

and identification and histopathology, 

serological tests namely agar gel 

precipitation test (AGPT); counter 

immunoelectrophoresis (CIEP), 

immunofluorscence (Tantaswardi et ul., 

1988) and virus neutralization test 

(Chakraborthy et ul., 1980) are available 

for- the detection of viral antigen/antibody. 

However, there is no rapid technique 

and some of the rapid techniques like 

immunofluorescence are difficult to 

interpret while others like AGPT and CIE 

at-e not sensitive. Dot ELISA has become 

one of the most simple and sensitive 

diagnostic tool for the detection of viral 

antigen and antibody (Pappas et ul., 1983). 

Following are the results of this test in the 

diagnosis of DP and its specificity and 

sensitivity compared to PHA. 

Materials and methods 

Duck plague viral antigen 

Chicken Embryo Fibroblast (CEF) 

adapted duck plague vaccine strain at its 

5`'' passage level and having a titre of 1057

TCIDso was used as the antigen. Hyper-

immune serum and conjugte were prepared 

Purt of the M.V.Sc. thesis s2cb»2itted by the fzrst author to the Kerulu Agric2clt2cral 

U72ZVeYS2ty. 



32 Dot ELISA and passive haemagglutination for the detection of duck plague viral antibodies 

as described in Malmarugan and Sulochana 

(1999). 

Serum samples 

Two hundred serum samples collected 

by the conventional method from duck of 

different localities in Kerala were used for 

this purpose. Sera from non-infected 

unvaccinated birds maintained under' 

controlled conditions formed the negative 

COntI'O1S. 

Substrate solution 

Five milligram of 3.3 diamino benzidine 

tetrachloride (DAB) was dissolved in 10 

ml of PBS-Tween 20 (pH 7.2) solution to 

which 30 uI of 30%hydrogen peroxide was 

added and used as substrate solution. 

Standardisation of Dot ELISA 

Optimum dilutions of serum samples 

and the conjugate were at'rived by checker 

board titration. Dilutions of 1:10 for• test 

serum and 1:100 for conjugate were found 

optimal and used. 

The test was conducted as per the 

method described by Marti et al. (1993) 

with minor modifications. One micro litre 

quantities of the duck plague viral antigen 

was dotted on to a nitrocellulose membrane 

(NCM). After air drying the antigen was 

fixed to the membrane by baking at 80aC 

for 30 mts. The unsaturated sites of the 

NC membrane were blocked by a 5 per cent 

solution of skim milk powder• (Amul, 

India) in PBST solution (0.05% Tween 20 

in PBS, pH 7.2) for 30 min at 37QC. The 

membrane was then washed twice in PBST 

for• 10 min., incubated with 1 in 10 dilution 

of duck plague hyper immune serum/field 

samples/known negative samples at 37 QC 

for 45 min., and washed thrice in PBST. 

After washing, the membrane was treated 

with labelled anti-duck gamma globulins 

(dilution 1 in 100) and incubated at 38 QC 

for 30 min., followed by thrice washing in 

PBST. The development of a brown colour 

at the site of antigen deposition in positive 

cases were observed when treated with 

freshly prepared substrate solution for 3-5 

min. at room temperature. The colour 

reaction was stopped by rinsing the 

membrane in tap water. The NC 

membranes were then air• dried and stored. 

Passive Haemagglutination test 

This test was carried out in microtiter 

plates. Fifty micro litre of rabbit serum 

diluent was added to all wells, followed 

by 50 micro litre of test serum to the first 

well and serial two fold dilutions were 

made. Fifty micro litre of antigen coated 

formalin tanned erythrocytes was then 

added to each well. The results were read 

within three hour of incubation at 37 QC. 

Samples giving titer 1 in 8 and above were 
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only considered as positive. Appropriate 

negative and positive sera samples were 

similarly treated to serve as controls. 

Results 

Dot ELISA 

Out of 200 samples tested 136 (68%) 

were found to be positive. The sensitivity 

and specificity of Dot ELISA were 67.64 

per cent and 43.75 per cent respectively. 

Passive Haemagglutination Test 

All the samples screened by dot ELISA 

were tested by PHA also. Out of 200 

samples tested, 128 samples were found 

to be positive. The titres ranged between 

1 in 8 to 1 in 128. The percentage of 

positivity by PHA was 64. The sensitivity 

and specificity of PHA were 71.87 per cent 

and 38.88 per cent respectively. 

Table. Comparative efficacy of Dot ELISA and PHA 

Test 

Dot ELISA 

Total 

Positive Negative 

PHA 

Positive 92 36 128 

Negative 44 28 72 

Total 136 64 200 

X = 2.45 
~"~ High significant association (P 0.05), Concordance = 60% 

Test Sensitivity(%) Specificity(%) 

Dot ELISA 67.64 43.75 

PHA 71.87 38.88 

Discussion 

On statistical analysis no significant 

difference was observed between Dot 

ELISA and PHA. A high degree of 

association (P < 0.05) was also noticed 

between these two tests. 

There is no report on the use of Dot 

ELISA for the detection of duck plague 
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viral antibody. The sensitivity of Dot 

ELISA in the detection of DPV antigen has 

been reported to be as high as 93.21 per 

cent (Chandrika, 1996). In the present 

study the positivity of detection of DP 

antibody was 68 per cent and the sensitivity 

was 67.64 per cent. 

Voller et ul. (1976) opined that the 

greater- the purity of antigen, the more the 

sensitivity and diagnostic specificity of the 

test. This could be one of the reasons for 

the low sensitivity of the test, as the antigen 

and conjugate used in this study were not 

very pure. 

PHA test is rapid, less cumbersome, 

accurate and economical when compared 

to neutralization test and is equally 

sensitive (Vengris and Marie, 1971, 

Zyambo et al., 1973). Compared a PHA, 

a positive reaction in Dot ELISA can be 

read without difficulty. 

Dot ELISA also facilitates easy method 

of transport of specimens from remote 

corners by just dotting the suspected 

materials on to the NCM. Moreover, the 

antigen dotted strips can be stored in the 

dark for years without a significant loss of 

color thus maintaining a permanent record 

of the results (Walton et al., 1986). Hence, 

though the sensitivity was low to PHA, Dot 

ELISA can be used for detection of duck 

plague viral antibodies even in 

geographically r-emote areas. 

Summary 

Two hundred serum samples collected 

from ducks of different localities in Kerala 

were screened for the presence of 

antibodies to duck plague virus by dot 

ELISA and PHA. Of the 200 samples 

tested, 136 (68%} were positive by dot 

ELISA, the sensitivity and specificity being 

G7.64 and 43.75% respectively. The 

number of samples positive by PHA was 

128 (64%). The sensitivity and specificity 

were 71.87 and 38.88%. The differences 

in the results obtained in these two tests 

were not statistically significant. 
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