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Chicken anemia virus (CAV) infection has an impact on the chicken production
industry, leading to an economic loss because of increased mortality or
immunosuppression in chickens. In some reports, the evolution in the viral
genome 1s continuing among CAV strains. Other reports show a possibility of
persistent infection of CAV; however, there are no direct evidences. There
should be a continuous supplementary study on CAV infection and characterization
of the viral genome to gather knowledge on this virus.

In Chapter 1, an in vitro model of CAV persistent infection with a
neutralizing antibody (NA) was set in Marek’ s disease chicken cell line (MDCC
-MSB1 (MSB1) cells. In the study, MSB1 cells were infected with CAV and cultured
with NA, and then the cells viability was observed. The infected cell was then
passaged repeatedly and kept cultured with NA. Results in the passage studies
showed that the CAV-infected cells were unceasingly alive during the repeated
passages with NA. The CAV antigens and genome were found in the CAV-infected
cells cultured with NA by using fluorescent antibody test and real-time PCR,
respectively. With the use of this in vitro model, the CAV was recovered from
the cells passaged 14 times and sequenced for the protein—coding region of the
CAV genome. The results have shown that the persistent infection of CAV in MSBI1
cells is not related to the viral gene mutation. The exact mechanism of CAV
persistent infection with NA would be explained with the use of this in vitro
model in succeeding studies.

In Chapter 2, the molecular-based method identified the CAV infection in
Northern Vietnam for the first time. This study has shown the genetic
characterization of the CAV genome from Northern Vietnam based on the protein—
coding region sequence. Chicken farms manifesting poor performance and weakness
as reported by the owners were part of this study. A total of 330 tissue samples
including 328 broiler and 2 breeder chickens were chosen to be part of the
sample. The CAV genome was studied for those samples with the use of the real-
time PCR method. The CAV genome was found in both broiler and breeder chickens



in all age groups at a positive rate of 47.58%. Among them, the highest rate
(61.43%) was seen in young chickens at 2-3 weeks of age. The positive rate was
44.83% and 35.72% in older chickens at 4-11 weeks and 12-28 weeks of age,
respectively, which were significantly lower than that of chickens at 2-3 weeks
of age. The results proposed that CAV may be constantly circulating and also
affecting the chicken production industry in Vietnam. Genetic and phylogenetic
analyses have shown that multiple genotypes (II, III, and V) and sub—genotypes
(ITTa, IIIb, and IIIc) of CAV strains are circulating in Northern Vietnam. The
Vietnamese CAV strains were closely associated with the CAV isolates from China,
the United States, and Taiwan. The recombination event happened between the
viruses of genotypes Il and III to create a novel genotype (genotype V), which
was first and foremost reported in this study. Altogether, this study has shown
that CAV infection has a high rate in chickens in Northern Vietnam. The findings
on the recombination events of the 2 genotypes of viruses proposed the possible
evolution of CAV in the country. These findings may help in the development of
strategies to control CAV infection in Vietnam.

In Chapter 3, CAV infection and genetic characterization in the Philippines
were firstly reported. Three chicken lung samples acquired from 3 broiler
chicken farms, which are found in Central Luzon, Philippines, were used. These
chickens have shown extreme clinical signs of Newcastle disease (ND), and one
part of the sample was sent to a different study for the detection of ND virus
(NDV). Another part of the sample was forwarded to CAV genome detection to check
for a possible co—infection between NDV and CAV. The results have shown that
one out of 3 samples was positive for CAV genome using real-time PCR. There
were no clinical signs of CAV infection in the chicken farms involved in this
study, proposing that CAV may have been circulating and the Filipino chickens
have signs of subclinical infection. The protein—coding region of the CAV genome
was then sequenced and characterized. Genetic and phylogenetic analyses have
shown that the Filipino strain was closely associated with the CAV isolates
from Poland and China. These findings may have value as epidemiological data
and also for control of the CAV infection in the Philippines.

In closing, an in vitro model of CAV persistent infection was set first and
foremost in this study. Even though the exact mechanism by which CAV persists
with NA was not successfully explained, the acquired results have shown that
the persistent infection of CAV in MSB1 cells is not associated with viral
mutation. Additionally, detection and genetic characterization of CAV reported
in Vietnam and the Philippines described in this study may be of value for CAV
infection and disease preventative strategies in these countries.



