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Abstract | The primary aim of this study was to investigate the transmission pattern of avian adeno-
virus serotype 4 (AAV-4) causing hydropericardium syndrome (HPS) by transovarian route. For this
purpose, liver and spleen samples (n=90) were collected from day-old-chicks derived from breeders
at 14, 21 and 30 days of post-infection with AAV-4. The presence of AAV-4 DNA was detected
through PCR. Chicks from virus-challenged breeders failed to show a clear and expected PCR pos-
itivity. The connotations derived from these findings are that vertical transmission via transovarian
route is reported the field conditions. However, based on genetic detection such evidences are lacking.
The molecular mechanism and establishment of latent infections warrant future investigations to
elucidate these discrepancies.
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Introduction

Hydropericardium syndrome (HPS) was first re-
ported in the areas of Karachi named Angara
Goth, from where the Angara disease (Jaftrey, 1988)
was derived. HPS affects 3-6 week old broiler flock
with mortality up to 80% (Kumar et al. 2003). The
causative agent is highly infectious virus belonging
to avian adenovirus serotype 4 (Balamurugan and
Kataria, 2004). These are non-enveloped viruses with
diameter ranging from 70-90 nm. The capsid proteins
of adenoviruses are arranged in icosahedrons having

20 triangular faces and 12 vertices (Ginsberg et al.,
1966).

This disease is characterized by the accumulation of
straw coloured jelly like fluid in the pericardial sac,
discoloured and inflamed liver with basophilic intra-
nuclear inclusion bodies and congested kidneys (Da-
hiya et al., 2002). Moreover Nakamura et al. (2002)
have also observed pinpoint white foci in the pancreas
and ventricular erosions in the aftected birds. Purified
virus or liver homogenate inoculation of HPS virus
resulted in incubation period of 2-5 days (Roy et al.,
2001).

Fowl adenoviruses are readily transmitted by both
horizontal and vertical modes. Vertical transmission
of adenovirus has been inducted in various experi-
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ments; however, the vertical transmission of HPSV in
the field outbreaks is contradictory. This research was
planned to clarify the ambiguity about trans-ovarian
transmission of the HPS virus.

Materials and Methods

Procurement and processing of challenge virus

Livers samples from bird infected with HPS
virus were harvested. Collected samples were pro-
cessed in the Department of Microbiology, University
of Veterinary and Animal Sciences, Lahore, Pakistan.
Briefly approximately 15 g liver samples were triturat-
ed in a sterilized pestle and mortar with the help of
sand, phosphate buffer saline and antibiotics (penicil-
lin @10,000 units per ml and streptomycin @10,000
microgram per ml). The homogenized suspension
was subjected to centrifugation at 1500 rpm for 15
minutes. The supernatant was filtered through 0.2 mi-
crometer filter and was used for further inoculation.
Supernatant was mixed with chloroform (1:1) in cen-
trifuge tube and centrifuged at 5000 rpm for 20 min-
utes. The middle layer having liver proteins, cell debris
and the bottom layer of chloroform were discarded.
'The clear supernatant was collected in sterilized screw
capped test tube and stored at -20 celsius for further
use.

Animal experiment and samples collection

A total of 90 breeder birds of 18 weeks of age were ob-
tained and were divided into three groups, each con-
taining 30 birds. The members of group I were regu-
larly vaccinated against HPS, members of Group II
and Group III were devoid of any vaccination against
HPS. Later on the members of Group I and III were
challenged by the HPS virus by inoculating intramus-
cularly liver homogenate of HPS affected livers while
the birds of group II were injected with the mixture of
HPS antigen and antibodies. Then at 7-14,15-21 and
22-30 days of post-infection, eggs were collected from
breeders of each group. The collected eggs post- chal-
lenges were labeled and were allowed to hatch. After
hatching the day old chicks were slaughtered and liver
and spleen were taken as sample for HPS virus confir-
mation and were frozen until further processing.

Confirmation of virus
DNA was extracted extraction and PCR assays were
performed to confirm the virus in liver and spleen of

day old chicks as described by Rehman et al. (2011).

Briefly, liver and spleen from infected birds was taken

and subjected to DNA Mini Kit (Germany, Qiagen
Gmbh, D -40724) for DNA extraction. Amplification
of avian adenovirus was achieved by PCR with the
help of following two primers H1, forward (5-TG-
GACATGGGGCGACCTA-3) and H2, Reverse
(SAAGGGATTGACGTTGTCCA-3). PCR was
conducted in a 25 microliter reaction mixture volume
comprising of 12.5 microliter master mix, 1 microliter
(10 Pico mole) each of the primer (H1, H2), and 1
microliter template DNA. In the end, 9.5 microliter
nuclease free water was added to make the total reac-
tion volume of 25 microliters. PCR was performed in
an automatic thermo cycler. Optimized cycling con-
ditions comprised of an initial denaturation at 95 Cel-
sius for 5 minutes followed by 35 cycles at 95 Celsius
for 45 sec, 55 Celsius for 45 sec and 72 Celsius for 1.5
min. In the final step, ultimate extension was carried
out at 72 Celsius for 10 min (Rehman et al., 2011).
Amplified genome was visualized with the help of

Agarose gel electrophoresis.
Ethical Statement

This research work was approved by the Advance
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Results and Discussion

All samples of liver and spleen of day old chicks
which were taken at 7-14,15-21, and 22-30 days post
infection failed to produce a visible band after stain-
ing with ethidium bromide on 1% agarose gel (Table
1). While the infected liver homogenate (inoculated
for transovarian transmission) produced visible bands
when visualized through 1% Agarose gel electropho-
resis. The positive band were compared with 100 base
pair plus ladder to know the size of avian adenovirus
type 4 causing hydropericardium syndrome which
yielded the size of genome as 1219 base pair (Figure
1).

Fowl adenoviruses (FAV) are well known for their
transmission from parent birds to progenies (Mec-
Cracken and Adair, 1993) through either of two
methods. One important route for transmission is
through infected eggs (McFerran and Adair, 1977).
Study of Ashraf et al. (2000) on liver, lungs, spleen
and kidneys samples of 18 days old embryos taken
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Table 1: PCR detection in day old chicks of Group I and II.

Samples (number positive/number tested)

Parameter Group I (n=30) Group II (n=30) Control

Days p.i. Liver Spleen Liver Spleen Infected Liver Homogenate
7-14days p.i 0/30(0) 0/30(0) 0/30(0) 0/30(0) 1/1 (100 %)

15-21 days p.i. 0/30 (0) 0/30(0) 0/30 (0) 0/30(0) 1/1 (100%)

22-30 days p.i. 0/30 (0) 0/30(0) 0/30 (0) 0/30(0) 1/1 (100%)

Total 0/90 (0) 0/90(0) 0/90 (0) 0/90(0) 1/1 (100%)

Group I: Birds challenged by HPS at age of 22 weeks; Group I1: Birds challenged by mixture of HPS and Antibodies against it; Pi: post

infection

from HPS recovered birds at 30, 37 and 44 weeks of
age probably explains transmission pattern of adeno-
virus to progeny at the time of egg production. Dot
ELISA, AGPT and tissue culture were the adapted
methods for virus detection. AGPT failed to detect
any viral load however Dot Elisa and tissue culture
showed 66% positive results. Second method of dis-
ease transmission is in form of lysogeny. In the in-
tected birds or carrier birds, the viral genome become
integrated with host chromosome and adapts latent
phase. Virus shedding by infected birds continues till
three to six weeks, after that sufficient antibody titer
against infection develops (Mazaheri et al., 2003). It
is evident that reoccurrence of infections is enhanced
during periods of stress, like the onset of egg produc-
tion or intake of any immunosuppressant agent (Gir-
shick et al., 1980). Philippe et al. (2007) also checked
vertical transmission in day old chicks taken from
HPS infected birds at 28 weeks of age via PCR. They
also revealed negative results for vertical transmission

via PCR in day-old-chicks.

Primers used for amplification of genome obtained
from day old chick were adopted from study of Re-
hman et al. (2010). These primers efficiently ampli-
fied the genome obtained from infected liver (Figure
1). Therefore, it is unlikely that negative results were
due to PCR performance. PCR has been shown to
be sufficiently sensitive to detect transmission pattern
and latency of FAdV associated chickens (Grige et
al., 2006). PCR is sensitive enough to detect 1 pg of
viral DNA, but the possibility that the viral load in
the samples was below the detection limit might be
the reason for negative results of PCR.

Apart from PCR efficiency other reason may be the
presence of neutralizing antibodies (Ab). A strong
correlation is observed between vertical transmission
and titer of neutralizing antibodies against FAdV in

blood (Cowen et al., 1978; Dawson et al., 1981). Sim-
ilarly pattern of virus excretion relates with develop-
ment of neutralizing Ab (Adair and Fitzgerald, 2008).
Contradictory results are reported about vertical
transmission of FAdV in relation to neutralizing anti-
bodies. According to Saifuddin and Wilks (1991) ver-
tical transmission of FAdV do occur in the presence
of virus neutralizing (VN) Ab, however, Philippe et
al. (2007) states that VN Ab masks the vertical trans-
mission of HPS virus. Other possibility for negative
results of study would be intra variations predominant
in serotype or strain in vertical transmission of FAdV
(Dawson et al., 1981).

Figure 1: Ge/ electrograph of samples processed for

transovarian Transmission

Lane I indicates the 100 base pair plus ladder while lane I1 is positive
control and 111 is showing band of infected liver homogenate (1219
bp) used for infection. While Lane 4,5,6,7 are showing negative re-
sults of samples processed for HPS detection.
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