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Chicken anemia virus (CAV) is worldwide in existence 
after the first report of isolation in Japan in 1979 (10). Since 
that time, the virus has been detected by isolation or serology 
in both laying and broiler chickens (8). In young chickens, 
CAV causes a transient to severe anemia and immunode-
ficiency, which leads to increased susceptibility to various 
viral and bacterial pathogens causing dermatitis in chickens 
infected before three weeks of age. 

Outside the host, CAV can be propagated in embryonated 
chicken eggs and Marek΄s disease- or avian leucosis virus-
transformed lymphoblastoid cell line-MDCC-MSB1 (9). 
CAV antigens have been detected in mature T-lymphocytes 
in the spleen (1) and in lymphoid aggregates of other organs 
(6). It was demonstrated that the mononuclear cells derived 
from various lymphoid tissues like spleen, thymus and 
bone marrow, supported CAV replication, but the titration 
revealed that the virus titers were lower than those obtained 
in CAV-infected MDCC-MSB1 cells (4). It is believed that 
the best host system for initial isolation of CAV may be the 
chicken, as a number of recently characterized CAV isolates 
cannot be propagated in MDCC-MSB-1 cell cultures (2). 
The present work was attempted to isolate CAV from PCR-

confirmed outbreak samples from an easily available source 
– chicken peripheral blood mononuclear cells, under in vitro 
conditions for ethical reasons.

Tissue samples – thymus, liver, bone marrow and spleen 
– were collected during six different outbreaks that occurred 
between 2008 and 2010 in commercial poultry flocks in 
and around Namakkal town in Tamil Nadu state of India. 
The sample identity was given individually (Sample No.205 
(2008); 339, 609, 583 (2009); 227, 488 (2010)). The pooled 
tissue samples from each outbreak were homogenized to 
get a  final suspension of 10% (w/v) in serum-free RPMI 
medium and stored at -80ºC for further use. Three experi-
ments were done with the above samples according to the 
year of collection.

The mononuclear cells were harvested from CAV 
antibody-free chicken whole blood collected from the 
university poultry farm as per the method described by 
Chaturvedi et al. (3). Harvested PBMCs were seeded into 
25 cm2 tissue culture flask as well as in six-well plates with 
a  final concentration of 5x106 cells/ml in duplicates and 
incubated at 39ºC with 5% CO2. The cells induced with 
Con-A at a concentration of 10 µg/ml along with uninduced 
cells were inoculated with the infected-tissue suspensions 
at the concentration of 10% (v/v) and harvested at day 5 
post infection. The infection was verified by CAV VP1 gene 
PCR after freezing and thawing of the cell culture fluid, and 
by indirect immunofluorescence analysis (IFA) with an 
aliquot of cells collected before freezing and thawing of the 
cell culture fluid using CAV-positive serum raised in SPF 
chicks (Charles River Laboratories, USA) at the dilution of 
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1:50. A portion of the remaining cell culture fluid was used 
as inoculum for subsequent passages.

The total genomic DNA was isolated from PBMCs inocu-
lated with CAV-suspected samples using DNAzol (Invitrogen, 
USA) and was used to amplify the VP1 gene (1353 bp) of CAV 
(forward primer 5ʹ-TGGCAAGACGAGCTCGCAGACC-3ʹ 
and reverse primer 5ʹ-CCCAGTACATGGTGCTGTTCG-3ʹ) 
with the following cycle conditions: initial denaturation at 
94ºC for 2 min, 35 cycles of: 94ºC for 1 min, 67ºC for 1 min, 
72ºC for 1min, and final extension at 72ºC for 10 min.

The isolated DNA from the first PBMC passage as well 
as from the fifth PBMC passage was 10-fold serially diluted 
in the range 10-1–10-5. Each diluted DNA sample was used 
as a template in PCR to confirm the CAV DNA replication 
in chicken PBMCs.

In each experiment, PBMCs were prepared from same 
age group of young chickens (4–6-week-old) to avoid the 
variation in cell susceptibility to CAV infection. The results 
of this study are presented in the table. The propagation 
of CAV from suspected field tissue samples, which were 
positive by PCR, by adapting to PBMCs derived from young 
chickens showed interesting results. The experiments were 
done at different time points as and when the samples were 
obtained. The first experiment was done with the sample 
No.205 and amplification of the VP1 gene was observed 
from the third passage to the 5th passage. Similarly, the IFA 
showed positive fluorescence in the whole cells from the 
third passage onwards. 

Three samples were tested in the second experiment, two 
of which (Nos. 339 and 609) were positive for CAV both 
in PCR and in IFA from the first passage. In comparison, 
the third sample (No. 583) was positive from the third pas-
sage onwards. In the third experiment, two samples were 
processed for isolation and propagation (No. 227, 488) and 
both were found positive by IFA and PCR from the first 
passage. 

The dilution of the DNA template, which was isolated 
from CAV-infected PBMCs, in the PCR proved that CAV 
replicated in PBMCs. In samples that were positive in the first 
passage, the amplification was noticed only in the undiluted 

template compared to the 10-3-diluted templates from the 
fifth passage. Similarly, in samples that gave positive results 
in the third passage, amplification was seen in the undiluted 
template from third passage compared to the 10-2-diluted 
DNA template of the fifth passage. In all the three experi-
ments, Con-A  induction enhanced the sensitivity of the 
detection by one passage in IFA and also by additional one 
log dilution of CAV DNA template in PCR.

As the target cells for CAV are lymphoid cells, the present 
study was aimed at using the PBMCs from chickens, which 
are the susceptible host for CAV. The source of PBMCs were 
live birds as described in the study of McNeilly et al. (4), 
wherein they used mononuclear cells from various organs 
after sacrificing the birds. For ethical reasons, mononuclear 
cells from peripheral blood of chickens have been used in 
this study. Since 3–4-week-old chicken is highly sensitive 
for CAV infection, PBMCs were collected from this age 
group. The tissues used in the first experiment were col-
lected during the year 2008, which might have resulted 
in a drop in virus titer, leading to a later detection of the 
virus (at the third passage). The detection methods used, 
viz. indirect immunofluorescence analysis and PCR, are 
reported to be sensitive methods for detecting CAV (5). The 
signal intensity in IFA and PCR was found to increase as the 
passage level increases, which could be due to the increase 
in virus titer. In the second experiment, one sample out of 
three was found positive only at the third passage, which 
indicates that the virus titer was very low and required 
some blind passages before being detected. Although virus 
titration could not be done, the serially diluted template 
DNA in the PCR gave an indication of the quantitative 
level of replicating CAV DNA. However, the PCR positivity 
was observed up to the dilution 10-3 in the five times pas-
saged virus compared to the undiluted template positivity 
in the first passage. The production of low virus titer was 
already shown (4), but in this work it was shown that there 
is an increase in the CAV DNA replication as the passage 
number increases.

The use of the mitogen Con-A, which selectively stimu-
lates T-cells (7), might have stimulated T-cell population 

Table. Results of IFA and PCR for VP1 gene in the six outbreak samples positive for CAV and propagated in PBMCs for five passages

Sample No. and year received 

Passage number

1 2 3 4 5
IFA PCR IFA PCR IFA PCR IFA PCR IFA PCR

205 (2008) – – – – + + + + + +
339 (2009) + + + + + + + + + +
609 (2009) + + + + + + + + + +
583 (2009) – – – – + + + + + +
227 (2010) + + + + + + + + + +
488 (2010) + + + + + + + + + +
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in chicken PBMCs, thereby increasing the cell population 
susceptible for CAV replication. This has enhanced the 
sensitivity of detection by one passage and also resulted in 
one log increase in the dilution of the DNA template for 
PCR detection.

It is concluded that, although the in vitro cultured chicken 
PBMCs could not be used to increase the virus titer, they 
could be used for the initial isolation and propagation of CAV 
to prepare a virus stock for the future research to be used in 
places, where MDCC-MSB1 cells are not available.
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