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Celo virus in cell culture 
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Chicken embryo lethal orphan 
(CELO) virus is an adenovirus with 
worldwide distribution and is often 
described as a facultative pathogen of 
poultry because of the relatively 
inapparent nature of syndromes pro-
duced by it. Many strains of CELO 
virus have remarkable ability to adapt 
themselves to primary cell cultures 
of poultry origin. Keeping this fact 
in view, the present study was under-
taken to propagate known CELO virus 
in Chicken-embryo-fibroblast-mono-
layer and study the cytopathic effects 
thus occuring due to multiplication of 
CELO virus in the cells of the mono-
layer. 

Materials and Methods 
(a) CELO virus used in this study 

was obtained from Avian Diseases 
Center, IVRI in freeze dried ampoules, 
reconstituted with 5 ml chilled phos-
phate-buffer-saline (PBS) pH 7.4, per 
ampoule and inoculated C 0.2 ml into 
10 days old developing chicken 
embryos by intra allantoic route. 
Allantoic fluid was harvested asepti-
cally after 72 hours of inoculation and 
put to serological test against corres-
ponding known hyperimmune sera 
to justify the presence of CELO virus 
in it. This served as the stock virus 
which was further passaged twice in 

developing chicken embryos before 
being put to test. Storage of stock 
virus was done at -20"C. 

(b) Fertile eggs used in the test 
were obtained from relatively young 
flocks of chickens reared under strict 
hygienic measures at Central Poultry 
Breeding Farm, Bhubaneswar. Prior 
to obtaining fertile eggs, the parent 
birds of the flock were tested sero-
logically to determine the absence of 
precipitating antibodies against CELO 
virus in them. 

Chicken embryo fibroblast cultures 
were prepared from 11 day old 
embryonated eggs using standard 
techniques, followed by incubation at 
37"C for 3 days which resulted in the 
development of CEF monolayers in all 
uncontaminated bottles and tubes. 

(c) Inoculation of monolayers was 
done with 1 ml of stock virus solution 
after decanting the maintenance 
medi~lm from the bottles and tubes. 
This was followed by incubation at 
37"C for 1 h to allow viral adsorption, 
washing with prewarmed FBS and 
addition of fresh maintenance medium 
to it. The tubes and bottles were then 
incubated at 37"C and observed every 
8 hourly to record the cytopathic 
effects (CPE). 
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Results 

The virus (CELO) adapted and 
propagated well in CEF monolayer 
cells leading to the development of 
several characteristic cytopathic 
changes as detailed below. The onset 
of CPE was observed 36 hours post 
inoculation (PI) of the virus and the 
cells of the monolayer assumed a 
swollen, ballooning type of appearance. 
The CPE intensified by 48 PI during 
which rounding of infected cells were 
prominent in the CEF monolayer. In 
some Leighton tubes inoculated with 
the virus, cells of the monolayer 
showed congregation and cluster for-
mation which appeared as occasional 
patches or bunch of grapes. At 96 PI, 
a prominent sloughing of the cell sheet 
was observed in most of the tubes and 
bottles. Next some infected mono-
layers and coverslip cultures of 48 hrs 
PI were prepared for histopathological 
examination on the lines of Merchant 
et al. (1961), followed by routine 
staining with H E stain and observation 
under oil immersion objective of the 
microscope. The fixed and HE stained 
infected CEF monolayers revealed 
the presence of basophilic intranuclear 
inclusion bodies surrounded by a 
clear zone of halo in many infected 
cells of the monolayer, suggesting a 
positive replication of CELO virus 
within the nuclei of the CEF cells. 
Some cells of the infected monolayer 
exhibited degeneration and necrosis 
too. The control CEF monolayers (not 
inoculated with CELO virus) were 
devoid of any such changes all through-
out. 
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Discussion 

The remarkable ability of embryo 
passaged CELO virus to adapt and 
propagate itself in primary cell mono-
layers of chicken origin was confir-
med in the present study. This 
finding co-relates with those of Ahmed 
(1971), Aghakhan (1974) and King 
et al. (1981). The onset of CPE on CEF 
monolayers took place about 36 hours 
PI which is slightly earlier than re-
cordedfor chicken kidney monolayer 
by Aghakhan (1974) and King et al. 
(1981). The cytopathic changes of 
CELO virus like ballooning and roun-
ding of infected cells is very chara-
cteristic for avian adenoviruses but 
no mosaic pattern could be observed 
on the cells of the infected monolayer 
as recorded by Grimes et al. (1975) 
and Aghakhan (1974), rather occasio-
nal cell clusters were more prominent 
in the present study. The sloughing 
of cell sheet took place 96 hr PI (4 days) 
in the present study whereas Aghakhan 
(1974) reported the same phenomena 
5 days PI and other workers have even 
failed to detect it. Presence of baso-
philic intranuclear inclusion bodies 
surrounded by a clear zone of halo in 
the infected cells of CEF. monolayer 
was prominent in the HE stained cells, 
but presence of crystalline arrays 
taking deep basophilic stain as demon-
strated by Miller et al. (1972) could not 
be detected in the present study. 

Summary 

Chicken embryo adapted CELO 
virus propagated well on CEF mono-
layer cells leading to the development 
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of CPE was characterised by rounding 
and ballooning of cells, congregation, 
cluster formation and development 
of basophilic intra-nuclear-inclusion 
bodies surrounded by a clear zone of 
halo within 36 to 96 h PI followed by 
sloughing of cell sheet after 96 h PI. 
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