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Duck plague (DP) is an acute, highly 
contageous, fatal disease of ducks caused by a 
herpes virus. It causes great economic losses to 
duck farmers. The conventional chicken embryo 
adapted vaccine is used throughout the country, 
but outbreaks are being reported in several 
vaccinated flocks. Chicken embryo vaccine is 
reported to have lower titre and poor 
immunogenicity (Bordolai et al., 1994). Since 
the chicken embryo vaccine is live vaccine, there 
is every chance for the vaccine to act as 
disseminator of egg borne infectious agents. In 
view of this, an attempt was made to adopt the 
vaccine strain of Duck Plague Virus (DPV) into 
cell culture, as cell culture vaccines have some 
added advantages over the chicken embryo 
vaccine (Rovozzo and Burke, 1973). The 
present study was undertaken to assess the effect 
of adaptation of vaccine strain of DPV in 
chicken embryo fibroblast (CEF) viz. time 
taken for development of cytopathic effect 
(CPE); titre of the virus and also on the 
physiochemical properties. 

Materials and Methods 

The vaccine strain of DPV obtained from 
Veterinary Biological Institute (VBI), 

Palode, Kerala was used in the study. 
Eleven day old embryonated chicken eggs 
obtained from University Poultry Farm were 
utilised for preparation of cell cultures and 
titration. 

Revival of vaccine virus 

The lyophilised vaccine was reconstituted 
in five ml of Calcium-Magnesium free 
Phosphate Buffer Saline (CMF —PBS) and 
inoculated into 11 day old embryonated chicken 
eggs at the rate of 0.1 ml per embryo by chorio 
allantoic membrane (CAM) route and incubated 
at 37°C. Embryo mortality was monitored at 
24 hr. intervals. Dead embryos were collected 
and chilled at 4°C over night. 

The embryos were harvested and 
amnioallantoic fluid, chorioallantoic 
membrane, liver and spleen were collected and 
processed. The suspension was stored at -20°C 
until further use. 

Preparation of chicken embryo fibroblast 
cell culture (CEF) 

It was achieved by serial passages in CEF 
cell cultures. The materials received from 
infected monolayer was used as inoculum for 
the next passage. This process was repeated 
upto l0t'' passage. 

Cytological studies 

Cell culture grown on cover slips were 
infected with DPV of different passage levels. 
The infected monolayers were examined at 
different time intervals after fixing in 10% 
formal saline and stained by May Grunwald 
staining method. 
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Titration of the virus 

The CEF passaged vaccine strain of DPV 
at 5`'' and 10`h passage levels were titrated in 
both chicken embryos and CEF cell culture. 

Chicken embryo 

Serial ten fold dilution (10•' to IO-') of 5`'' 
and 10`'' passage viruses were made in PBS. This 
was inoculated into 11 day old embryonated 
chicken eggs at the rate of 0.1 ml/embryo, four 
embryos were used per dilution. The 50 per 
cent chicken embryo lethal dose was calculated 
as per method of Reed and Muench (1938). 

In tissue culture 

CEF monolayers were infected with S`''and 
10`'' CEF passaged virus from 10-' to 10•' using 
four tubes per dilution and incubated at 38.5°C. 
When CPE were observed, 50 per cent infective 
dose (TCIDso) was calculated as per Reed and 
Muench (1938). 

Thermostability 

The thermostability of 5`'' and 10 h̀ CEF 
passaged virus was conducted by exposing the 
virus to 56°C for 30 min. and rapidly cooling 
to -20°C. The infectivity of heat inactivated 
virus was determined by inoculating it into the 
cell culture tube. The infectivity titre was 
calculated as per method described by Reed and 
Muench (1938). 

pH Sensitivity 

The 5`'' and 10`'' passage viruses were 
exposed to pH 3, 7.2 and 11. One in four 
dilutions of 5`''~ 10`'' passage viruses were 
prepared in citrate phosphate buffer (pH 3) and 
PBS (pH 7.2 and II). These diluted samples 
were kept at room temperature for three hr. The 
samples were neutralised with either 0.1 N 
sodium hydroxide or 0.1 N hydrochloride 
solution as the case may be. The degree of 
inactivation of 5`'' and 10`h passage virus at 
different levels were determined by titrating the 

residual in CEF cell culture tubes as per method 
Reed and Muench (1938). Suitable controls 
(Uninoculated cell culture tube and untreated 
virus) were incorporated in the test. 

Results and Discussion 

Revival of vaccine virus 

The DPV vaccine strain inoculated embryo 
died during 70-120 hr. post inoculation showing 
extensive congestion on all over the body and 
on CAM, necrotic areas in the liver and 
congestion of spleen. These lesions were similar 
to the observations of Jansen (1961). 

Cytopathic effects in chicken embryo 
fibroblasts 

The confluent monolayer of CEF observed 
at 20-24 hr. showing elongated, sphindle shaped 
fibroblast cells. The infected monolayer showed 
rounding and clumping of cells at 48 hr. PI, 
similar to CPE described by Wolf et al. (1974). 
Extensive cytoplasmic vaculation at 72 hr. PI 
was similar to the findings of Panisup et al. 
(1990). Bridge formation and syncyticum 
formation noticed at 96 hr. PI was in agreement 
with observation made by Kalaimathi and 
Janakiram (1990). Desquamation of cells was 
noticed at 120 hr PI in this study, was similar 
to the one reported by Kalaimathi and Janakiram 
(1990) in the same cell culture system. The 
stained monolayer showed eosinophilic, 
intranuclear inclusion bodies, which is in 
agreement with findings of Panisup et al. 
(1990). The CPE produced by vaccine strain 
of DPV were more pronounced at 38.5°C than 
37°C, which agrees with the findings of Burgess 
and Yuill (1981). 

Adaptation of virus 

When the virus was serially passaged in 
CEF cell culture, the time taken for appearance 
of CPE and desquamation of cells are shown in 
Table I. 
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Table 1 Time for appearance of CPE and desquamation of cells at different passage levels 

Serial passage Appearance of CPE in hr. Desquamation of cells (in hr. PI) 

1 48 120 

2 40 100 

3 36 100 

4 36 90 

5 30 90 

6 30 85 

7 28 85 

8 26 85 

9 26 80 

10 24 80 

As the number of passages increased, the 
time taken for appearance of CPE reduced from 
48 hr. at first passage to 30 hr. at 5''' passage 
and 24 hr at 10`'' passage. Similarly the time 
required for desquamation of cells also reduced 
from 120 hr. at first passage to 90 hr. and 80 hr. 
at fifth and lOt'' passages respectively. This 
finding corroborated with the findings of 
Kalaimathi and Janakiram (1990) and Bordolai 
et al. (1994). This indicated adaptation of virus 
into CEF cell culture. 

Titration of virus 

The titres of 5'h and 10''' passage virus are 
shown in Table 2. 

The results showed that the titres of virus 

in both chicken embryos and tissue cultures were 

increasing as the number of passages increased. 

These findings corroborated with the findings 

of Kalaimathi and Janakiram (1990) and 

Bordolai et al. (1994). The results also showed 

that the cell culture system yielded higher titre 

than chicken embryos. Increasing titre of virus 

as the passages progressed indicated adaptation 

of the virus into CEF cell system. 

Table 2 Titres of vaccine strain DPV at 5th and lOt'' CEF passage 

Passage level ELDS~, TCIDS~, 

Vaccine 10~ lOs

5~' passage virus 10~~'s l Os.6' 

lOt'' passage virus lOs~" 10~~" 
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The infectivity titre of 5''' and 10''' CEF passaged virus after heat inactivation and pH treatment 

are shown in Table 3. 

Table 3 Effects of temperature and pH on the cell culture titre of 5'h and 10'h CEF p passaged virus 

Treatment TCIDso of 5'h passage virus TCIDso of 10'h passage virus 

1. Control 105.67 106.67 

2. Heated to 56°C 
for 30 min.nil nil 

3. pH 
3 

7.2 
11 

nil 
105.67 

nil 

nil 
106.77 

nil 

Thermostability 

The results indicated that the 5''' and 10'h
passage viruses completely lost their infectivity 
when exposed to 56°C for 30 min. This was 
more evident as the virus could not produce 
cytopathic effect (CPE) even at 10° dilution 
when compared to untreated virus samples. 
These findings coincided with observations of 
Hess and Dardiri (1988) and Kunst (1968). 
Sarmah et al. (1997) also reported that the 5''' 
CEF passaged local isolate completely lost its 
infectivity, when subjected to 56°C and 60°C 
for 30 min. 

pH sensitivity 

The 5''' and 10''' passage virus was 
completely inactivated when exposed to pH 3 
and 11 at room temperature for three hours. 
This is evidenced from failure of virus to 
produce CPE in cell culture. This is in 
agreement with the findings of Hess and Dardiri 
(1968) and Kunst (1968). Similarly Sarmah et 
al. (1977) also observed a reduction in titre of 
5''' CEF passaged virus when it was exposed to 
pH 3 and 11. However, when the virus exposed 
to ph 7.2, retained its infectivity as it showed 
the same titre as that of control. This indicated 
that there was no change in this characters when 

the virus was serially passaged in CEF cell 
cultures at 38.5°C. 

Summary 

Vaccine strain of DPV produced typical 
lesions on chicken embryo and characteristic 
CPE in CEF cell culture like rounding and 
clumping of cells, cytoplasmic vacuolations, 
bridge formation, syncytium formation and 
intranuclear inclusion bodies. When the virus 
passaged in CEF the time required for 
appearance of CPE reduced as the number of 
passages progressed. Similarly titre of virus 
also increased as the passages increased which 
indicate adaptation of the virus to the CEF cell 
culture. The 5''' and 10'h passage viruses, 
completely inactivated at 56°C for 30 min. and 
lost its infectivity at the pH 3 and 11 but was 
stable at pH 7.2, indicated CEF passages of virus 
did not influence the physico-chemical property 
of virus. 
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