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A B S T R A C T 
  
The present study deals with propagation of chicken anemia virus (CAV) in primary chicken embryo 
fibroblast (CEF) as well as the continuous cell lines African green monkey kidney (VERO) and baby 
hamster kidney (BHK) for 10 successive passages. The high virus titers were 7.6 log10TCID50 /ml in 
VERO and 7.5 log10TCID50 /ml in CEF while BHK yielded virus titer of 6 log10TCID50 /ml. The 
cytopathic effect (CPE) was characterized by cell detachment and subsequent vacculation of the 
infected monolayers started by 5th to 7th day post infection (DPI) then began to appear more early by 
the successive passage to reach the 2nd DPI within all cell cultures. VERO cells yielding the highest 
virus titer were that one of choice to study the growth kinetics of CAV showing that the highest total 
virus yield could be obtained 72 hours post cell infection.  Direct fluorescent antibody technique and 
electron microscopy were carried out to ensure the presence of CAV in different used cell cultures. 
These findings indicate the possibility of the use either CEF or VERO or BHK for CAV propagation 
instead of the unavailable Marek’s disease cell culture (MDCC). 
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1. INTRODUCTION 

AV is a unique small virus (CAV) 
circular DNA belongs to family 
Circoviridae primarily of young 

chickens but it also infects the chickens of 
all age groups. It causes 
immunosuppressive disease, lower viability 
and production performance by making 
birds more susceptible to secondary 
infection [1]. CAV can be isolated and 
propagated via the yolk sac at 6 days of age, 
chick embryos could develop normally into 
chicks. All the chicks hatched suffered from 
anemia and died at 10 to 15 days of age with 
bone marrow aplasia [2]. CAV causes 
cytopathological effects in chicken 
thymocytes and cultured transformed 
mononuclear cells by process of apoptosis. 
In vitro, expression of VP3 induced 

apoptosis in chicken lymphoblastoid T cells 
and myeloid cells which are susceptible to 
CIAV infection [3].CAV-infected MDCC-
MSB1 cells showed the apoptosis-specific 
pattern of nucleosomal laddering which 
was absent from mock infected cells. The 
findings suggested that virus interference 
with programmed cell death plays a 
significant role in the pathogenesis of 
CIAV infection [4]. CAV can be 
propagated in an established cell line 
derived from Marek's disease (MD) 
lymphoma (MDCC-MSB1), chicken 
embryo fibroblast and also the avian 
lymphoid leukosis (LL) cell line showing 
characteristic apoptosis pattern of CAV [5]. 
The number of cells positive for viral 
antigen measured susceptibility of MDCC 
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to CAV in immunofluorescence (IF) tests at 
3-10 days post infection using direct 
florescent antibody technique [6].  In Egypt, 
a local isolate of CAV propagated 
successfully in VERO and CEF where the 
CPE was characterized by cell detachment 
and subsequent vacuolation of the infected 
monolayers while no obvious CPE was 
detected in BHK and MDBK cell cultures 
[7]. He added that CAV-DNA was detected 
in the infected cell culture fluids by PCR.  
Due to the limited ability of CAV to be 
propagated in different cell cultures, the 
present work was planned as a trail for 
propagation of this virus in different 
available primary cell cultures (CEF) and 
some cell lines as Vero and BHK-21in 
aiming to provide a suitable available cell 
system for further studies on such virus.  

2. MATERIALS AND METHODS 

2.1. Virus strain: 
Commercial Chicken anemia virus vaccine 
adapted and propagated on MDCC cell line 
were kindly supplied by Inter Vet. 
Company.  
 
2.2. Embryonated chicken eggs (ECE): 
Specific pathogen free (SPF) embryonated 
chicken eggs (ECE) 9-11 days old were 
used for preparation of chicken embryo 
fibroblast.  It was kindly supplied by 
VACESRA 
 

2.3. Cell culture: 
2.3.1. Primary cell culture: 
2.3.1.1. -Cell lines: 

African green monkey kidney cell line 
(Vero) and baby hamster kidney cell (BHK-
21) were kindly supplied by Veterinary 
Serum and Vaccine Research Institute 
(VSVRI), Abassia, Cairo. The cells were 
used for CAV propagation according to [5]. 
 
3-Virus passage in cell cultures: 
CAV was passage ten successive times in 
each cell culture where the onset of CPE; 

time of harvest and virus titration of each 
virus passage were carried out. On each 
virus passage, the virus was inoculated on 
confluent cell sheet seeded 3 days before 
virus infection and allowed for virus 
adsorption for one hour at 37oC. The non-
adsorbed virus was washed and the infected 
cell culture was maintained with 
maintenance MEM supplied with 2% new 
born calf serum. Non-infected cell control 
was concluded with each virus passage. 
 

4.2 .Virus titration: 
Titration for the propagated CAV in 
different used cell cultures was carried out 
using the micro titer technique according to 
[8] and the virus titer was calculated as 
TCID50/ml according to [9]. 
 

2.5.  Growth kinetics of CAV in cell culture: 
The used cell cultures were seeded in 
Lightens 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. 
In addition, infected cells on cover slips 
were stained with hematoxilin and eosin 
according to [10] to demonstrate the 
induced CPE. 
 

2.6. CA hyper immune serum conjugated 
with fluorescent isothiocyanate: 
CA hyper immune serum was supplied 
kindly by VSVRI and used in the direct 
FAT to confirm the presence of CAV in the 
used infected cell cultures. 
2.7.Indirect fluorescent antibody technique 
(IFAT): 
Direct FAT was carried out on infected cell 
cultures according previous method [8]. 
2.8. Electon microscopy: 
Negative contrast electron microscopy was 
carried out on infected cell cultures to 
investigate and confirm the incidence of 
CAV in the infected cell cultures according 
to the method applied previously [11]. 
 

3. RESULTS 
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Table (1): CAV passage in CEF cell culture 
virus 

passag
e 

Onset of  
CPE 

(DPI*) 

Time of 
harvesting  

(DPI) 

Virus titer 
(log10/mi) 

1 6 9 1 
2 5 8 2 
3 4 7 2.5 
4 5 7 3 
5 4 6 3.8 
6 3 5 4.5 
7 3 5 6 
8 2 3 7 
9 2 3 7.2 

10 2 3 7.5 
*DPI= days post 
infection
  
 

Fig (1): Propagation of CAV in CEF cell culture 
 
Table (2): CAV passage in Vero cell culture 

virus 
passage 

Onset of  
CPE 

(DPI*) 

Time of 
harvesting  

(DPI) 

Virus titer 
(log10/mi) 

1 7 10 0.5 
2 7 9 1 
3 6 8 1.5 
4 5 7 2 
5 4 7 3 
6 3 5 4.5 
7 2 4 6 
8 1 3 7 
9 2 3 7.6 

10 2 3 7.7 
    *DPI= days post infection 

 
 
 
 

 
 
 
 
 
Fig (2): Propagation of CAV in VERO cell culture 
 

Table (3): CAV passage in BHK cell culture 
virus 

passage 
Onset of  

CPE 
(DPI*) 

Time of 
harvesting  

(DPI) 

Virus titer 
(log10/mi) 

1 5 6 0.6 
2 5 7 1 
3 5 6 1 
4 4 7 1.5 
5 3 5 2 
6 4 6 3.5 
7 3 5 5 
8 3 5 5.5 
9 2 4 6 

10 2 4 6 
*DPI= days post infection 

 
Fig (3): Propagation of CAV in BHK cell culture 

 

Table (4): Growth kinetics of CAV in Vero cell 
culture 

Hours post 
cell infection 

Virus titer (log10 TCID50/ml) 
Cell 
free 
virus 

Cell 
associated 

virus 

Total 
Virus 
yield 

1 0 ≤ 0.5 ≤ 0.5 
2 0 0.5 0.6 
3 ≤ 0.5 1.0 1.0 
4 0.5 2.0 2.0 
5 0.5 3.0 2.0 
6 1.0 4.0 3.7 
12 1.5 3.0 4.0 
36 5.0 2.0 6.5 
48 5.7 1.5 6.5 
60 6.5 1.0 7.0 
72 7.0 0.5 7.6 

 
 
  
 
 
 
 
 
Fig (4): Growth kinetics of CAV in VERO cell 
culture
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Photo (1): Normal CEF cell culture (H&E, 
100 xs).Photo (2): CAV infected CEF 
(H&E, 100 xs) showing cell rounding and 
cell lysis. 

Photo (3): Normal VERO cell culture (H&E, 
100 xs).Photo (4): CAV infected VERO cell 
culture (H&E, 100 xs). 

 

 

 

 

 

Photo (5): Normal BHK cell culture 
(H&E, 100 xs), Photo (6): CAV infected 
BHK cell culture (H&E, 100 xs). 

 

 

 

 

 

Photo (7), (8): Positive direct FAT on 
infected VERO cell culture (100 xs) 
showing intra-nuclear apple green reaction. 

 

 

 

 
 

Photo (9): Electron microscopy of CAV in infected VERO Cell, Photo (10) Reference 
electron microscopy of CAV (International Committee on Taxonomy of Viruses, 2002) 
Virus Taxonomy Online: Negative contrast electron microscopy of CAV particles 
stained with uranyl acetate. (Courtesy of M.S. McNulty.) The represents 50 nm (2002). 

4. DISCUSSION 

The present work trays to provide a cell 
culture system suitable for propagation of 
CAV instead of MDCC which considered 
unavailable host and used for not 
neglectable time. The virus was propagated 
in each of CEF; VERO and BHK cell 
culture for ten successive passages. On the 
starting of viral passage in such cell cultures, 
it was noticed that the onset of CPE was 
retarded to be ranged from 5-7 days post 
cell infection then began to appear more 
early to be on the 2nd day post infection with 
harvesation time ranged from 6-9 days post 
cell infection during the first viral passage 
to be 3 days on the 10th passage in most 
used cell culture. Vero cell yielded the 
highest virus titer (7.6log10 TCID50 /ml) 
followed by CEF yield (7.5 log10 TCID50 
/ml) and BHK yield (6 log10 TCID50 /ml) as 
shown in tables (1,2&3) and fig (1, 2&3). 

These findings agree with what obtained by 
[7] who found that Vero cell culture yielded 
the CAV titer higher than that obtained by 
CEF but differ from his findings that BHK 
cell culture was unsuitable for CAV 
propagation the thing which could be 
attributed to the virus nature where he used 
primary isolated field isolate while this 
work used MDCC adapted virus. The 
stained infected different cell cultures 
showed that the noticed CPE was 
characterized by cell rounding, detachment, 
apoptosis and vacculation (photo 2, 4&6) in 
agreement with what recorded by[3]; 
[4]and [7]. 
 On the other hand direct FAT carried out 
on infected different cell culture confirmed 
the presence of CAV showing clear apple 
green intra-nuclear positive reaction (phot-
6) in a parallel manner to the reference 

1 2 3 4 

5 6 8 7 

9 10 

http://www.virustaxonomyonline.com/virtax/lpext.dll/vtax/agp-0013/sd04/sd04-fg?f=templates&fn=document-frame.htm&2.0#sd04-fg
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findings (photo-7). In this respect [6] 
applied direct FAT on infected MDCC and 
determined the presence of CAV intra-
nuclear. In addition electron microscopy 
applied to different infected cell cultures 
indicated and confirmed the presence of 
CAV as icosahedrons (photo 8) as what 
demonstrated by the reference findings 
(photo-9) in agreement with [12].  
Studying the growth kinetics of CAV in 
VERO cell culture (it was of choice where 
it yielded the highest virus titer), it was 
found that the best time to obtain the highest 
virus yield is 72 hours post cell infection. 
There were no available data that discuss 
the growth kinetics of CAV in cell cultures 
but (7) found relative intensity value of 
CAV in VERO cells using PCR. Depending 
on the obtained results, it could be 
concluded that VERO, CEF and BHK cell 
cultures could be used successfully for 
CAV propagation instead of the unavailable 
MDCC. 
 
5. REFERENCES 
 

1. Yuasa, N., Tamogichi, T. and Yoshida, I.  
1979. Isolation and some characteristics of 
an agent-inducing anemia in chicks. Avian 
Dis. 23: 366-385. 

2. Yuasa, N., Taniguchi, T., Imada, T. & 
Hihara, H. 1983a. Distribution of chicken 
anemia agent (CAA) and detection of 
neutralizing antibody in chicks 
experimentally inoculated with CAA. Nat. 
Inst. Anima. Health Q. 23: 78-81. 

3. Noteborn, M.H.M., Todd, D., Verschueren, 
C.A.J., De Gauw, H.W.F., Curran, W.L., 
Veldkamp, S., Douglas, A.J., McNulty, 
M.S., Vandereb, A.J. and Koch, G. 1994. A 
single chicken anemia virus pn induces 
apoptosis. J. Virol. 68: 346-351. 

4. Chiu, C.S., Hong, C.Y.J., Lee, J.J.J., Hisao, 
M., Chueh, L.L. and Chiu, C.S. 2001. A 
Taiwanese isolate of chicken anemia virus 
induces apoptosis in the in vitro culture cells. 
J. Chinese Soc. Vet. Sci. 27: 74-79. 

5. Yuasa, N., Taniguchi, T., Goda, M., 
Shibatani, M., Imada, T. and Hihara, H. 
1983b. Isolation of chicken anemia agent 
with MDCC-MSB1 cells from chickens in 
the field. Nat. Inst. Anima. Health Q. 23: 75- 
77. 

6. Calnek, B.W., Lucio, B., Cardona, C., 
Harris, R.W., Schat, K.A. and Buscaliga, C. 
2000. Comparative susceptibility of Marek's 
disease cell lines to chicken infectious 
anemia virus. Avian  Dis. 44: 114 -124. 

7. Al-Ebshahy, E.M.M. 2013. Molecular and 
biological characterization of chicken 
anemia virus (CAV) in commercial broiler 
flocks in El-Behera Province, Egypt Ph. D. 
Vet. Sci.  (Virology)  Fac.  Vet. Med. Alex. 
Univ. 

8. Burleson, P.G.; Chambers, T.M.  Wiedbrauk, 
D.L and Florance G. 1992. Virology –A 
Laboratory manual. Academic press, Inc., 
San Diego,   250   pp. 

9. Reed, L.J. and Muench, H. 1938. A simple 
method of estimating fifty percent endpoints. 
Am. J.  Hyg. 27: 493-497. 

10. Carleton, H.M. 1967. Histological technique. 
Fourth Ed New York, London and Toronto 
oxford univ. press. 

11. Mayo M.A. 2002. A summary of taxnomic 
changes recently approved by ICTV. Arch. 
virol. 147: 1655-1663. 

12. Marc, H.V., Claude, M.F. , Dave H.L., 
Bishop , E.B. Carsten, M.K., Estes , S.M., 
Lemon, J., Maniloff, M.A., Mayo, D.J. 
McGeoch , C.R and Pringle, R.W. 2002. 
Virus Taxonomy: Seventh Report of the 
International Committee on Taxonomy of 
Viruses. 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

 

http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Marc%20H.V.%20van%20Regenmortel&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Marc%20H.V.%20van%20Regenmortel&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&field-author=Dave%20H.L.%20Bishop&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&field-author=Dave%20H.L.%20Bishop&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_4?_encoding=UTF8&field-author=E.%20B.%20Carsten&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_5?_encoding=UTF8&field-author=M.%20K.%20Estes&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_6?_encoding=UTF8&field-author=S.%20M.%20Lemon&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_6?_encoding=UTF8&field-author=S.%20M.%20Lemon&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_7?_encoding=UTF8&field-author=J.%20Maniloff&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_8?_encoding=UTF8&field-author=M.A.%20Mayo&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_9?_encoding=UTF8&field-author=D.%20J.%20McGeoch&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_9?_encoding=UTF8&field-author=D.%20J.%20McGeoch&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_10?_encoding=UTF8&field-author=C.%20R.%20Pringle&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_11?_encoding=UTF8&field-author=R.%20B.%20Wickner&search-alias=books&sort=relevancerank


El-Bagoury et al. (2013) 
 

 
 001  

 
 
 
 
 
 

 
 فيروس أنيميا الطيور فى مزارع نسيجية مختلفة امرار

 3محمد حسن خضير ،2احمد مجدى عياقة ،1إيهاب مصطفى النحاس ،1جبر فكرى الباجورى

معهد بحوث الامصال  3،الشركة القابضة للأمصال واللقاحات والأدوية )فاكسيرا( 2، بنها جامعة- البيطريالطب  كلية- الفيرولوجيقسم 1
 القاهرة-واللقاحات البيطرية بالعباسية

 العربيالملخص 

فيروس أنيميا الطيور حيث  ( الغير متوفرة لأقلمةMDCCأجريت هذه الدراسة محاولة لإيجاد مزارع نسيجية بديلة لخلايا مرض ميريك )
 الذهبي السوري( وخلايا كلى اليربوع VERO) الأفريقي( كمزارع أولية وخلايا كلى القرد الأخضر CEFتم استخدام خلايا أجنة الدجاج )

(BHK تم تمرير الفيروس فى كل منها عشر مرات متتالية حيث وجد أن خلايا )VERO  تعطى أعلى معيار للفيروس تليها خلايا
CEF  ثم خلاياBHK (6.7  وقد تميز تأثير التوالي/مل على النسيجيجرعة نصف معدية للزرع  11لوج  7، 11لوج  6.7،  11لوج )

كما اوضحت  ريعالتذالفيروس المرضى على الخلايا المختلفة باستدارة الخلايا ثم موتها مع ظهور فجوات ثم انفصال الخلايا عن سطح 
فلوريسنتى الوميض ال اختباركما تم التأكد من وجود الفيروس فى المزارع النسيجية المختلفة بإجراء  ذلك شرائح الخلايا المصبوغة

تبين أن أفضل وقت للحصول على  VEROوبدراسة منحنى نمو الفيروس فى خلايا  .الإليكتروني المجهريالمباشر وبالفحص  المناعي
 .ساعة بعد عدوى الخلايا 62أعلى معيار كلى للفيروس هو 
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