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ABSTRACT
CAV is usually propagated on MDCC cell-culture and because this type of cells are not available in Egypt.
We have used Vero cell line instead. CAV was propagated fourteen serial passages in Vero cell culture.
The cytopathic effect in cell culture (CPE) was characterized vacuolation of the infected monolayers and
subsequent detachment. Vacuolation of the infected monolayers started by the 7th day post infection (DPI)
then began to appear more early by the successive passage to reach the 2nd DPI cell. The highest virus titer
was 7.6 log10TCID50 /ml in Vero cell culture obtained by the 10th passage. Studying the growth kinetics of
CAV in Vero cell culture indicated that the highest total virus yield was 7.6log10TCID50/ml by 72 hours
post cell infection. Complete inactivation of CAV was obtained after 72 hours at 37oC using 0.2% formalin.
Complete virus inactivation was confirmed by 3 successive passages in Vero cell culture showing absence
of CPE and FAT showing negative reaction.
Keywords: CAV, Vero, Inactivation, Formalin
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In Egypt, a local isolate of CAV was
successfully propagated in VERO and CEF
cells where the CPE was characterized by
vacuolation of the infected monolayers and
subsequent cell detachment while no obvious
CPE was detected in BHK and MDBK cell
cultures [4], [5]. For CAV inactivation, 0.2%
formalin was used for 72 hours at 37oC [6],
[7].
The present work aims to inactivate CAV
adapted on Vero cell culture as a preliminary
study to prepare an inactivated vaccine.

1. INTRODUCTION

C

hicken anemia virus (CAV) is a
ubiquitous and highly resistant virus
of chickens that causes anemia and
death in chicks less than 3 weeks of age and
immunosuppressant in chickens older than 3
weeks of age [1].
The isolation of virus in SPF chicks or in cell
cultures (MDCC-MSBI cells) is laborious
and time consuming so that, the virus
infection has been diagnosed rapidly by
detecting the virus DNA by PCR in tissue
samples
from infected
birds
[2].
Susceptibility of MDCC to CAV was
measured by the number of cells positive for
viral antigen in immunofluorescence (IF)
tests at 3-10 days post infection using direct
florescent antibody technique [3].

2. MATERIALS AND METHODS
2.1. Virus strain:
Commercial chicken anemia virus (CAV)
vaccine adapted and propagated on MDCC
cell line was kindly supplied by Inter Vet
Company. CAV-VAC is live virus vaccine
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eliminate the cell debris. The CAV
suspension was inactivated by the addition of
0.2% formalin solution and incubation at
37°C for 72 h.
The complete inactivation of the CAV virus
was checked by making 3 serial passages in
Vero cell culture, and checking the absence
of virus by direct immunofluorescence [6].
Samples were obtained from the virus
formalin mixture every 6 hours in screw
capped tube and tested by virus titration to
ensure
complete
virus
inactivation.
Inactivation process was stopped by addition
of cold sodium thiosulphate with a final
concentration of 2% and the inactivated virus
was transferred into another clean container
after inactivation to ensure that no virus fluid
escaped during inactivation process on the
neck of the vessel.

prepared from a modified US field isolate of
chicken anemia virus (CAV).
2.2. African green monkey kidney cell line
(VERO).
It was kindly supplied by the Department
of Pet Animal Vaccine Research; Veterinary
Serum and Vaccine Research Institute,
Abbasia, Cairo.
2.3. Growth kinetics of CAV in cell cultures.
The used cell cultures were seeded in
Leighton's tube containing cover slips then
infected with the highest virus passage where
the cell free; cell associated and total virus
yield were determined on regular intervals
post cell infection till harvesting.
2.4. Staining of cell cultures:
Normal and infected cell cultures prepared
on cover slips were stained with hematoxilin
and eosin to demonstrate the induced CPE
(8).

3. RESULTS
Propagation of CAV in African green
monkey kidney (Vero), showed that the
cytopathic effect (CPE) was characterized by
vacculation of the infected monolayers and
subsequent cell detachment.This result was
demonstrated in photo (2) in comparison to
normal control Vero cells in photo (1).

2.5. Virus titeration:
Titrations of the propagated CAV in Vero
cell culture was carried out using the microtiter technique [9] and the virus titer was
calculated as log10TCID50/ml [10].
2.6. CAV hyper immune serum conjugated with
fluorescent isothiocyanate:

Photo 1. Normal Vero cell culture (H&E-40x)

CAV hyper immune serum, prepared in chickens
and conjugated with fluorescent isothiocyanate
was supplied kindly by VSVRI and used in the
direct FAT to confirm the presence of CAV in
the used infected cell.

2.7. Direct fluorescent antibody technique
(FAT).
Direct FAT was carried out on infected cell
cultures using conjugate of hyper immune
serum against CAV [9].
2.8. Virus inactivation.
1

The CAV pool obtained from Vero cell
culture was freeze-thawed three times, and
centrifuged at 15000 rpm, for 20 min, to
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Table (1): Effect of serial passage of CAV in Vero
cells on onset of CPE and virus titer.
Number
of
Virus
passage
1
2
3
4
5
6
7
8
9
10

2
Photo 2. Vero cell culture infected with CAV (H&E40x) showing cell detachment and subsequent
vacculation

Vacculation of the infected monolayers
started by the 8th day post infection (DPI)
then began to appear more early by the
successive passage to reach the 2nd DPI.

Onset
of
CPE

Time of
harvesting

Virus titer
(log10TCID50/ml)

8DPI*
8DPI
7DPI
6DPI
5DPI
4DPI
3DPI
2DPI
2DPI
2DPI

10DPI
9DPI
9DPI
8DPI
7DPI
6DPI
5DPI
3DPI
3DPI
3DPI

0.5
0.8
1.5
2.5
4.0
5.0
6.0
7.0
7.6
7.6

*DPI= days post infection

It was found that Vero cell culture adapted
CAV, harvested at its 10th passage and
subjected to inactivation process using 0.2%
formalin for 72 hours at 37oC, lost its
infective titer in a liner manner where it was
0.5 log10TCID50/ml/6hours from 6-48
hours then the virus loss was 1.0
log10TCID50/ml/6hours from 54-72 hours
reaching complete inactivation by 72 hours
post starting of the inactivation process as
demonstrated in table (3) and figure (3).
Complete virus inactivation was confirmed
by 3 successive passages in Vero cell culture
showing no detection of CPE and FAT
showing negative reaction.

Examination of infected Vero cell culture
using direct fluorescent antibody technique
(FAT) with specific antiserum conjugated
with fluorecin-isothyocyanate confirmed
that the detected CPE in infected Vero cell
culture is induced by the CAV. The
technique revealed the presence of intra
nuclear inclusions reflected by positive FAT
as apple green reaction in comparison to
normal control Vero cells showing absence
of specific fluorescence.
Serial propagation of CAV in African green
monkey kidney (Vero), showed that the virus
titer is increased gradually by serial passage
and the highest virus titer was 7.6
log10TCID50/ml obtained by the 10th virus
passage. These results are tabulated in table
(1).
Studying the growth kinetics of CAV
showed that, in the first hours post cell
culture infection, it was noticed that the cell
associated virus titer was higher than that of
the cell free then began to become of lower
values. The highest total virus yield was
obtained by 72 hours post cell infection
(7.6log10TCID50/ml) as demonstrated in
table (2).

Photo 3. Infected cell cultures with CAV showing
positive FAT as apple green reaction (40 xs)

57

Inactivation of chicken anemia virus
Table (2): Growth kinetics of CAV in VERO
cell culture
Hours post
cell
infection
1
2
3
4
5
6
12
36
48
60
72

that at least a part of the CAV life-cycle
requires transformed-like cellular events [13].
In these transformed cell lines, the synthesis
of the apoptin protein alone mimics the CAVinduced apoptosis, whereas the VP2 protein
also harbors some apoptotic activity.
Extensive studies on apoptin resulted in the
characterization of domains essential for its
apoptotic activity and nuclear localization,
which seems to be related with its ability to
induce apoptosis. Therefore, both VP2 and
apoptin are of interest in reducing the
pathogenicity of CAV infections. A series of
biomedical studies on apoptin have been
carried out in human cell systems, which are
informative about the mechanism of CAVinduced apoptosis in chicken (transformed)
cells. Synthesis of apoptin alone induces
apoptosis in various human transformed
and/or tumorigenic cell lines, but not in
normal human diploid cells.

Virus Titer (log10 TCID50/ml)
Cell
Cell
Total
Free
Associated
Virus
Virus
Virus
Yield
0
≤ 0.5
≤ 0.5
0
0.5
0.6
≤ 0.5
1.0
1.5
0.6
2.0
2.1
0.8
2.4
2.5
1.0
4.0
3.8
1.5
4.5
5.0
5.0
2.0
6.5
5.7
1.0
7.0
6.5
1.0
7.0
7.0
0.5
7.6

Table (3): Loss of CAV titer through the
inactivation process
Hours of
inactivatio
n

Virus titer
(log10TCID50/ml
)

0
6
12
18
24
30
36
42
48
54
60
66
72

7.6
7.5
6.5
6.0
5.5
5.0
4.5
4.0
3.5
2.5
1.5
0.5
0.0

Loss in virus
titer
(log10TCID50/ml
)
0.0
0.1

CAV propagatedin Vero cells showed a CPE
that characterized by vacuolation of the
infected monolayers with subsequent cell
detachment. Vacuolation of the infected
monolayers started by the 8th DPI then began
to appear more early by the successive
passages to reach the 2nd DPI. These results
come in agreement with the works in which
CAV is propagated in CEF and Vero cell
cultures [4], [5], [14], [15].

↑
0.5
↓
↑
1.0
↓

To confirm that the detected CPE in infected
Vero cell culture is induced by the CAV;
direct fluorescent antibody technique (FAT)
was carried out on infected cell cultures using
specific antiserum conjugated with fluorecin
isothyocyanate. The technique revealed the
presence of intra nuclear inclusions reflected
by positive FAT as apple green reaction.

4. DISCUSSION
In this respect there were very little available
data that described propagation of CAV in
Vero cell culture but it was reported that
chicken anemia agent (CAA) can be
propagated in an established cell line derived
from Marek's disease (MD) lymphoma
(MDCC-MSB1)(11). The cytopathic effect of
CAV in the infected MSB-1 cells was first
evident following the fifth passage [12]. In
vitro conditions, CAV replicates only in
transformed chicken cell lines, which indicate

FAT was used for detection of CAV agent in
infected cells by many workers, the incidence
of CAV in infected CEF and Vero cell culture
was confirmed through the application of
direct FAT [5]. Cux1 isolate of chicken
anemia virus (CAV) was passaged over 320
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times in Marek's disease virus transformed
chicken lymphoblastoid (MDCC-MSB1)
cells and indicated that the yields of
infectious virus increased with passage
number and the viral antigen was detected
using FAT [16]. The presence of antibodies
against CAV in breeder flocks in Argentina is
determined by indirect immune fluorescence
testes [17]; infection of mononuclear cells
derived from various chicken lymphoid
tissues with CAV was detected by (IF)
staining of cytospin preparations of
mononuclear cells [18], which shown that the
greater numbers of cells containing CAV
antigens were in spleen and bone marrow
cultures than in thymus cultured under the
same conditions. A serological survey of
antibodies against CAV was conducted in
some commercial chicken flocks by indirect
immune fluorescence technique (IFT) using
MSB-1cells (lymphoblastoid cell line from
Marek’s disease lymphoma) [19].

evaluated by the number of cells positive for
viral antigen in immune fluorescence test at
3-10 days post infection (3). They mentioned
that cell susceptibility to CAV was measured
by the number of cells positive for viral
antigen in immune fluorescence (IF) tests at
3-10 days post infection.
In Egypt CAV specific antigen was
demonstrated using immune-fluorescence, in
infected MDCC-MSB1 cells [22] and in
EAH-infected MDCC-MSB1 cells, derived
from Marek’s disease lymphoma, with the
use of a monoclonal antibody specific for
CAV [23].
CAV specific immune fluorescence (IF) and
cytopathic effect were detected at very low
levels at 2 days post infection, with an
additional passage of infected cells into fresh
medium being required to produce high levels
of infectious virus [24]. Indirect fluorescent
antibody technique identified infected MSB1 cells following at least five blind passages.

Apoptin, a small protein encoded by chicken
anemia virus (CAV) was expressed in various
human hematologic malignant cell lines
derived from leukemia and lymphoma by
immune fluorescence staining [20].

Studying the growth kinetics of CAV showed
that on the first hours post cell culture
infection, it was noticed that the cell
associated virus titer was higher than that of
the cell free then began to become of lower
values. The highest total virus yield was
obtained by 72 hours post cell infection
(7.6log10TCID50/ml).
Closely
similar
results reported that the Cux1 isolate of
chicken anemia virus (CAV) was passaged
over 320 times in Marek's disease virus
transformed
chicken
lymphoblastoid
(MDCC-MSB1) cells and indicated that the
yields of infectious virus increased with
passage number [5], [16]. It was also found
that Vero cell culture yielded the CAV titer
higher than that obtained by CEF [4].

A serological survey on the prevalence of
chicken anemia virus (CAV) infection was
performed by using the indirect immune
fluorescence (IF) and the virus neutralization
(VN) tests in commercial Hungarian chicken
populations. By the indirect IF test, a total of
846 serum samples from 13 meat-type parent
flocks of two breeds were investigated
between 10 and 62 weeks of age [21].
Infected MSB-1 cells following at least five
blind passages of chicken anemia virus was
identified by using technique indirect
immune fluorescence technique (IFT) [12];

Vero cell culture adapted CAV at its 10th
passage was subjected to inactivation
process using 0.2% formalin for 72 hours at
37oC. It was found that the loss in virus titer
was
liner
where
it
was
0.5

Susceptibility of cell lines represented six
phenotype groups of T cells based on the
expression of CD4, CD8, TCR-2and
3surfases markers to CAV infection was
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log10TCID50/ml/6hours from 6-48 hours then
the virus loss was 1.0 log10TCID50/ml/6hours
from 54-72 hours reaching complete
inactivation by 72 hours post starting of the
inactivation process. Complete virus
inactivation was confirmed by 3 successive
passages in Vero cell culture showing no
detection of CPE and FAT showing negative
reaction. There are no available data fully
describe or discuss the inactivation of CAV
but the present results come in agreement
with the study which obtained complete
inactivation of CAV with 0.2% formalin
after 72 hours confirming such inactivation
by FAT which showed absence of CAV in
infected cell cultures [6] and [7].
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ﻣﺠﻠﺔ ﺑ ﺎ ﻟﻠﻌﻠﻮم اﻟﻄﺒﻴﺔ اﻟﺒﻴﻄﺮ ﺔ

ﻋﺪد  62-55:(2) 25د ﺴﻤ ﺮ 2013

ﺗﺜﺒﻴﻂ ﻓﻴﺮﻭﺱ ﺃﻧﻴﻤﻴﺎ ﺍﻟﻄﻴﻮﺭ ﺍﻟﻤﻌﺪﻱ.
ﺳﻤﺎﺡ ﺍﻟﺴﻴﺪ ﺃﺑﻮﺩﻵﻝ  ،1ﺟﺒﺮ ﻓﻜﺮﻯ ﺍﻟﺒﺎﺟﻮﺭﻯ  ،2ﺳﻮﺯﺍﻥ ﻛﺎﻣﻞ ﻁﻠﺒﺔ ، 2ﻣﺤﻤﺪ ﺣﺴﻦ ﺧﻀﻴﺮ

2

 1ﻣﻌﻬﺪ ﺑﺤﻮﺙ ﺍﻷﻣﺼﺎﻝ ﻭﺍﻟﻠﻘﺎﺣﺎﺕ ﺍﻟﺒﻴﻄﺮﻳﺔ -ﺍﻟﻌﺒﺎﺳﻴﺔ -ﺍﻟﻘﺎﻫﺮﺓ  2 ،ﻗﺴﻢ ﺍﻟﻔﻴﺮﻭﻟﻮﺟﻴﺎ  -ﻛﻠﻴﺔ ﺍﻟﻄﺐ ﺍﻟﺒﻴﻄﺮﻯ  -ﺟﺎﻣﻌﺔ ﺑﻨﻬﺎ

ﺍﻟﻤﻠﺨﺺ ﺍﻟﻌﺮﺑﻲ
ﻏﺎﻟﺑﺎ ﯾﺗم ﺗﻣرﯾر ﻓﯾروس أﻧﯾﻣﯾﺎ اﻟطﯾور ﻋﻠﻰ ﺧﻼﯾﺎ  MDCCوﻧظ ار ﻟﻌدم ﺗواﻓر ﻫذا اﻟﻧوع ﻣن اﻟﺧﻼﯾﺎ ﻓﻰ ﻣﺻر أﺳﺗﺧدﻣﻧﺎ ﺧﻼﯾﺎ

ﺧﻼﯾﺎﻛﻠﻲ اﻟﻘرد اﻻﺧﺿر اﻻﻓرﯾﻘﻰ ﺑدﻻ ﻣﻧﻬﺎ .ﺗم ﺗﻣرﯾر ﻓﯾروس أﻧﯾﻣﯾﺎ اﻟطﯾور ﻋﺷر ﻣرات ﻣﺗﺗﺎﻟﯾﺔ ﻓﻰ ﺧﻼﯾﺎ ﻛﻠﻲ اﻟﻘرد اﻻﺧﺿر

اﻻﻓرﯾﻘﻰ .ﺗم ﻣﻼﺣظﺔ اﻟﺗﺄﺛﯾر اﻟﻣرﺿﻰ ﻟﻠﻔﯾروس ﻋﻠﻲ ﻫدﻩ اﻟﺧﻼﯾﺎ ﻣﻣﺛﻠﺔ ﻓﻲ اﺳﺗدارة اﻟﺧﻼﯾﺎ ﺛم ظﻬور ﻓﺟوات ﺑﯾن ﺧﻠوﯾﺔ ﺛم ﻣوت

اﻟﺧﻼﯾﺎ واﻧﻔﺻﺎﻟﻬﺎ ﻋن ﺳطﺢ اﻻﺳﺗزراع .ﺑدأظﻬور اﻟﻔﺟوات اﻟﺑﯾن ﺧﻠوﯾﺔ ﻓﯨﺎﻟﯾوم اﻟﺳﺎﺑﻊ ﺑﻌد اﻟﻌدوي ﺛم ظﻬرت ﻣﺑﻛ ار ﻓﻲ اﻟﺗﻣرﯨرة
اﻟﺗﺎﻟﯾﺔ اﻟﻲ ان ﺑدأت ﻓﻰ اﻟظﻬورﻓﻰ اﻟﯾوم اﻟﺛﺎﻧﻲ ﺑﻌد اﻟﻌدوي .وﻗد وﺟد أن اﻋﻠﻰ ﻋﯾﺎرﯾﺔ ﻟﻠﻔﯾروس ﻓﻰ ﺧﻼﯾﺎ ﻛﻠﻲ اﻟﻘرد اﻻﺧﺿر

اﻻﻓرﯾﻘﻰ ﺗﺑﻠﻎ  7.6log10TCID50/mlﻋﻧد اﻟﺗﻣرﯾرة اﻟﻌﺎﺷرة .ﺑدراﺳﺔ ﻣﻧﺣﻧﻲ اﻟﻧﻣو ﻟﻠﻔﯨروﺳﻔﯨﺧﻼﯾﺎ ﻛﻠﻲ اﻟﻘرد اﻻﺧﺿر اﻻﻓرﯾﻘﻰ
وﺟد أن أﻋﻠﻰ ﻋﯾﺎرﯾﺔ ﻛﻠﯾﺔ ﻟﻠﻔﯾروس ﻛﺎﻧت ﺑﻌد  72ﺳﺎﻋﺔ ﻣن اﻟﺣﻘن ) .(7.6log10TCID50/mlﺗم ﺗﺛﺑﯾط اﻟﻔﯾروس ﺗﻣﺎﻣﺎ

ﺑﺎﺳﺗﺧدام ﻣﺎدة اﻟﻔورﻣﺎﻟﯾن ﺑﺗرﻛﯾز %0.2وﺗﻣت ﻋﻣﻠﯾﺔ اﻟﺗﺛﺑﯾط ﺑﻌد ﻣﻌﺎﻟﺟﺔ اﻟﻔﯾروس ﻟﻣدة  72ﺳﺎﻋﺔ ﻋﻧد درﺟﺔ ﺣ اررة  37درﺟﺔ

ﺳﯾﻠﯾزﯾﺔوﻟﻠﺗﺄﻛد ﻣن ﺗﻣﺎم ﻋﻣﻠﯾﺔ اﻟﺗﺛﺑﯾط ﺗم ﻋﻣل  3ﺗﻣرﯾرات ﻣﺗﺗﺎﻟﯾﺔ ﻟﻠﻔﯾروس اﻟﻣﺛﺑط ﻓﻲ ﺧﻼﯾﺎ Veroﺣﯾث ﻟم ﺗظﻬر أي أﺛﺎر ﻣرﺿﯾﺔ
ﻋﻠﻲ اﻟﺧﻼﯾﺎ وأﻋطﻲ ﻧﺗﯾﺟﺔ ﺳﻠﺑﯾﺔ ﻻﺧﺗﺑﺎر اﻟوﻣﯾض اﻟﻔﻠورﯾﺳﻧﺗﻲ اﻟﻣﻧﺎﻋﻲ اﻟﻣﺑﺎﺷر.

)ﻣﺟﻠﺔ ﺑﻧﻬﺎ ﻟﻠﻌﻠوم اﻟطﺑﯾﺔ اﻟﺑﯾطرﯾﺔ :ﻋدد  ,62-55:(2)25دﯾﺳﻣﺑر (2013
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