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The passage of cells can improve the detection
rate of avian leukosis virus to facilitate the
elimination of avian leukosis in chickens
Xiuzhen Wang, Bo Wang, Peipei Zhang, Hegang Cheng and Shuhong Sun*

Abstract

Avian leukosis (AL) is one of the most harmful diseases to the poultry industry in China. The detection of the avian
leukosis virus (ALV) p27 antigen plays a decisive role in the elimination of avian leukosis. To explore the influence of
passaging cells on the detection rate of the ALV p27 antigen, 21 aseptic anticoagulated blood samples were
collected from 21 chickens for which the cloacal swabs were positive for the p27 antigen to inoculate two sets of
cell culture plates containing DF1 cells. The cells were cultured for 4 d, one set was passaged, and the other set
was not. After the DF1 cells had been cultured for 9 d, the ALV p27 antigen in the supernatants of the two sets
was detected by ELISA. The results showed that the p27 antigen-positive rate for the passaged cells was 71.43%
(15/21), higher than that of the cells that were directly cultured, which was 42.86%. There was a strong correlation,
as high as 0.928, with respect to the S/P value of the p27 antigen in the supernatant between the two sets. In
conclusion, there was a strong correlation between the results for the passaged and unpassaged cells, and the
passage of cells greatly improved the detection of the p27 antigen.
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Introduction
Avian leukosis (AL) is caused by the avian leukosis virus
(ALV), which is associated with a variety of malignant
neoplasms, including lymphoid and myeloid leukosis, and
other production problems in chickens (Witter, 1997). AL
is found in most countries that have large-scale farms and
is one of the most harmful diseases in the poultry indus-
try, causing serious economic losses (Sun and Cui 2007;
Zhang et al. 2011). The ALV p27 gene is a highly con-
served gene among the different subtypes of ALV, and the
p27 antigen is a serogroup-specific antigen. This antigen
can be detected by ELISA for many kinds of samples for
the diagnosis of avian leukosis, such as albumen, vaginal
secretions, meconium, cloaca cotton swab, and also can
be used to detect the propagation of the virus (Spencer
et al. 1984; Spencer et al. 1976; De Boer et al. 1984).
At present, there are no effective vaccines or drugs to

prevent or treat AL. Most countries control ALV primarily
through the continual detection of the ALV p27 antigen

and the elimination of antigen-positive chickens. Presently,
there are three common schemes for eliminating ALV from
breeding flocks: (1) Detect the p27 antigen using cloacal
cotton swabs or albumen and eliminate the antigen-positive
chickens. (2) Aseptically collect anticoagulated blood from
the core group, use this blood to inoculate DF1 cells, and
detect the p27 antigen after 9 d of culture. Then, detect the
p27 antigen in the meconium of the next generation of
chickens to continuously eliminate all antigen-positive
chickens. This method is the international gold standard for
AL elimination. (3) Combine the first and second methods
to separate the p27 antigen-positive and negative chickens
and aseptically collect anticoagulated blood or albumen
from p27 antigen-positive chickens to inoculate DF1 cells
for p27 antigen detection. Using this method, we can distin-
guish endogenous and exogenous ALV, just eliminating
exogenous ALV-positive chickens and retaining the en-
dogenous ALV-positive chickens (Spencer et al. 1984).
The collections of aseptic anticoagulated blood to

inoculate DF1 cells and the detection of the p27 antigen
in the supernatant after 9 d of culture play a vital role in
the elimination of AL. This method complements the
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method of the direct detection of the p27 antigen in
cloaca swabs or albumen. In this study, the influence of
passaging cells on the detection rate and the titer of the
ALV p27 antigen were investigated to explore a better
method for timely and thorough AL elimination.

Materials and methods
Twenty-one chickens for which cloacal cotton swabs were
positive for the p27 antigen were numbered from 01 # to
21 #. An aseptic anticoagulated blood sample was collected
from each chicken, and then the samples were centrifuged
at 1500 rpm for 5 min to isolate the leukocytes. The leuko-
cytes were then suspended in 200 ul and used to inoculate
two sets of cell culture plates containing DF1 cells.
Each set of cell culture plates has 24 holes, with 21 holes

inoculated and one hole inoculated with a blank to serve
as the negative control, which was numbered 22#. Both the
sets were dealt with uniformly. Thereafter, the inoculated
DF1 cultures were incubated under CO2 at 37°C for 2 h,
and 1% DMEM was substituted for the 5% DMEM during
continuous culturing. After the cells had been cultured for
4 d, the cells of one set were passaged, and the cells in
other set were not. The supernatants of both sets were col-
lected for p27 antigen detection after 9 d of culturing.
All the experimental methods comply with current

ethical consideration.

The influence of cell passaging on the p27
antigen-positive rate of the supernatant
After 9 d of culturing, the DF1 supernatant from each
sample was collected for ALV p27 antigen detection in

one reaction plate using the Avian Leukosis Virus Anti-
gen Test KitW (IDEXX, USA) according to the manufac-
turer’s instructions, and the p27 antigen-positive rates of
the passaged and unpassaged cells were compared.

The influence of cell passaging on the titer of the p27
antigen in the supernatant
The S/P values determined using an ELISA for the p27
antigen in the 9-d supernatants of the passaged and
unpassaged samples were compared, and the correlation
was assessed using the matched-pair T test in SPSS 17.0.

Results
The influence of cell passaging on the p27
antigen-positive rate of the supernatant
The results show that cell passaging can improve the
p27 antigen detection rate when using cell supernatant,
as the data was shown (Table 1). The ALV p27 antigen-
positive rate for the supernatant of the passaged cells
was 71.43% (15/21), which was far higher than that for
the supernatant of the unpassaged cells, 42.86% (9/21).
All of the positive unpassaged samples except 18# were
also positive for the passaged samples, and the negative
control 22# was negative for p27 antigen.

The influence of cell passaging on the titer of p27
antigen in the supernatant
The S/P values of most of the passaged samples were
higher than those of unpassaged samples. Only seven
passaged samples had lower titers than the unpassaged
samples, and these differences were small. When the S/P

Table 1 The test results for the ALV p27 antigen in the 9-d cell supernatants

Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 positive rate

Passaged sample - + + + + + - - - + + + + + + + + - + + - 15/21

Unpassaged sample - + + - - + - - - - - + - + + - - + + + - 9/21
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Figure 1 The S/P values of the supernatant of cells cultured for 9 d.
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value of a sample was greater than 0.2, that sample was
judged to be positive. The correlation coefficient of the
S/P value between the passaged samples and the
unpassaged samples was as high as 0.928. The results
showed that there is a strong correlation between the
passaged and unpassaged samples with respect to the
S/P value, and the passaging of cells improved the p27
antigen titer in the 9 d culture supernatants (Figure 1).

Discussion
ALV has spread all over the world since the early 20th
century and has resulted in serious harm to the bird
farming industry (Ochi et al. 2012). At present, the pri-
mary means to control the disease in most countries
combines direct ALV p27 antigen detection with detec-
tion of the ALV p27 antigen in the supernatant of cells
directly cultured for 9 d, followed by the elimination of
all positive chickens. This process is continually repeated
to eliminate infected chickens. In China, ALV has spread
to native varieties of poultry and is a serious threat to the
maintenance of high-quality varieties of chickens (Wang
et al. 2011; Zhang et al. 2010; Cheng et al. 2005; Qi et al.
2011; Zhao et al. 2010; Qian et al. 2011). Therefore, it is
important to remove all ALV p27 antigen-positive chick-
ens from stock breeding groups as soon as possible.
Based on the ALV elimination scheme commonly used

internationally for stock breeding flocks, this study
explored the influence of passaging cells on the detec-
tion rate and titer of the ALV p27 antigen as part of a
protocol for timely and thorough AL elimination. The
results show that the passage of cells can improve the
p27 antigen-positive detection rate in the 9-d cell culture
supernatants, leading to a positivity rate of 71.43% (15/21),
which was far higher than that of the unpassaged cells,
42.86% (9/21). In addition, all of the positive unpassaged
samples except for 18# were positive for the passaged sam-
ples. There was a strong correlation between the passaged
and unpassaged samples with respect to the S/P value, and
the passage of cells improved the p27 antigen titer. These
results suggest that, compared with the classic method in
which the cells are cultured for 9 d without passaging, a
protocol in which the cells are passaged in the middle of
the culture period can identify more ALV p27 antigen-
positive chickens in the same amount of time. Therefore,
the passaging of cells can speed up the AL elimination
process, which has positive practical results and objective
economic significance.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
WXZ and SSH conceived and designed the experiments. WXZ and WB
performed the experiments. ZPP and CHG analyzed the data. WXZ and SSH
wrote the paper. All authors read and approved the final manuscript.

Acknowledgments
The authors would like to thank the biology post-doctoral stations at
Shandong Agricultural University. The study was supported by Special Fund
for Agro-scientific Research in the Public Interest, China (201203055).

Received: 15 December 2012 Accepted: 15 March 2013
Published: 29 March 2013

References
Cheng ZQ, Zhang L, Liu SD, Zhang LJ, Cui ZZ (2005) Emerging of Avian leukosis

virus subgroup J in a flock of Chinese local breed. Acta Microbiol Sinica
45(4):584–587

De Boer GF, Gielkens ALJ, Boerrigter HM, Hartog L (1984) Identification of avian
leukosis virus shedding hens. Comparison of ALV GS-antigen levels in various
test samples. Avian Pathol 13:321–332

Ochi A, Ochiai K, Nakamura S, Kobara A, Sunden Y, Umemura T (2012) Molecular
characteristics and pathogenicity of an avian leukosis virus isolated from
avian neurofibrosarcoma. Avian Disease 56(1):35–43

Qi XY, Zhang WY, Ju HB, Deng B, Zhou JP, Liu J, Wang QZ (2011) Isolation and
identification of the subgroup J avian leukosis virus associated with clinical
multiple tumours in Sanhuang layers and pathological observation. Chinese J
Prevent Veterinary Med 33(2):101–104

Qian K, Zhu YF, Shen HY, Jin WJ, Qin AJ (2011) Full length cDNA sequence
analysis of avian leukosis virus subgroup A isolated from local layer chickens
flocks. Chinese Veterinary Sci 41(10):1005–1010

Spencer JL, Crittenden LB, Burmester BR (1976) Lymphoid leukosis viruses and gs
antigen in unincubated chicken eggs. Avian Pathol 5:221–226

Spencer JL, Gilka F, Gavora JS (1984) Distribution of group specific antigen of
lymphoid leukosis virus in tissues from laying hens [J]. Avian Diseases
28:358–373

Sun SS, Cui ZZ (2007) Epidemiological and pathological studies of subgroup J
avian leukosis virus infections in Chinese local yellow chickens [J]. Avian
Pathology 36(3):221–226

Wang B, Li QY, Liu SQ, Zhang YG, Cui ZZ, Sun SH (2011) Evaluation on ALV
infection in fertilized eggs from a Wan-nan yellow-feather parent broiler
breeder flock. Acta Veterinaria Et Zootechnica Sinica 42(2):224–227

Witter RL (1997) Avian tumor viruses: persistent and evolving pathogens [J]. Acta
Veterinria Hungarica 45(3):261–266

Zhang SJ, Wu TW, Wei P, Wu D, Wu ZJ, Cui ZZ, Lu LF, Quan CY, Feng SW, Yu ZP,
Wang GR (2010) Investigation of avian leukosis virus infections and
eradication practices in local lines of chickens. China Poultry 32(12):11–16

Zhang ZJ, Liu SQ, Wang B, Cui ZZ, Zhang YG, Sun SH (2011) Isolation and
identification co-infection status of ALV-J and REV and molecular
characterization analysis of Anhui native chickens yellow. Scientia Agricultura
Sinica 44(11):2379–2386

Zhao DM, Zhang QC, Cui ZZ (2010) Isolation and Identification of a Subgroup B
Avian Leukosis Virus from Chickens of Chinese Native Breed Luhua. Chinese
Journal of Virology 26(1):53–57

doi:10.1186/2193-1801-2-138
Cite this article as: Wang et al.: The passage of cells can improve the
detection rate of avian leukosis virus to facilitate the elimination of
avian leukosis in chickens. SpringerPlus 2013 2:138.

Submit your manuscript to a 
journal and benefi t from:

7 Convenient online submission

7 Rigorous peer review

7 Immediate publication on acceptance

7 Open access: articles freely available online

7 High visibility within the fi eld

7 Retaining the copyright to your article

    Submit your next manuscript at 7 springeropen.com

Wang et al. SpringerPlus 2013, 2:138 Page 3 of 3
http://www.springerplus.com/content/2/1/138


	Abstract
	Introduction
	Materials and methods
	The influence of cell passaging on the p27 antigen-positive rate of the supernatant
	The influence of cell passaging on the titer of the p27 antigen in the supernatant

	Results
	The influence of cell passaging on the p27 antigen-positive rate of the supernatant
	The influence of cell passaging on the titer of p27 antigen in the supernatant

	Discussion
	Competing interests
	Authors’ contributions
	Acknowledgments
	References

