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Avian Adenoviruses belong to the family of
Adenoviridae and present 3 different genera:
Aviadenovirus
Siadenovirus

Atadenovirus (see ).

Family Genus Species

Fowl adenovirus (FAdV)
Species A—E
Serotype 1—12 (ICTV)

Aviadenovirus
(Group 1 avian adenoviruses)

Hemorrhagic Enteritis of Turkeys (HEV)
Siadenovirus

. . Marble Spleen Disease of Pheasants
(Group 2 avian adenoviruses)

Avian adenovirus splenomegaly (AAS) in chickens

Atadenovirus Duck Adenovirus 1
(Group 3 avian adenoviruses) | (DAdV-1; Egg Drop Syndrome, EDS)

Whereas Hemorrhagic Enteritis of Turkeys and
Marble Spleen Disease in pheasants belong to
the Siadenoviruses, Egg Drop Syndrome (Duck
Adenovirus 1) belong to the genus Atadenovirus.

Natural hosts of EDS virus were originally
waterfowl, but historically, the virus was adapted
to chickens by contaminated Marek’s vaccines
produced in duck-embryo fibroblast cultures in
the seventies (EDS 76).
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Infections with Fowl Adenoviruses (FAdV) are
widespread and endemic worldwide. In many
cases they are present without any signs of clinical
disease. Many layer and breeder flocks in the field
are serological positive for FAdV antibodies.

Only certain serotypes have been associated
with diseases in chickens. Within the genus
Aviadenovirus 5 species (A to D) have been
identified based on the molecular structure,
and 12 serotypes based largely on cross-
neutralization assays.

As there are major differences in nomenclature
of FAdV strains between the US and Europe,
the use of the ICTV (International Committee on
Taxonomy of Viruses) classification is strongly
recommended.

Species

ICTV

EU

us

Strains

Celo, 112,QBV, H1

TR22, M2 Tipton, IBH-2A

KRS5, 506, H2, K31, 61, J2-A
C2B, M11, CFA20, SA2, C-2B

2 | SR48, 685, H3, P7-A, GAl-1, Z7
3 | SR49,74, H5, 75-1A1

9 | A02, 90, CFAI9, A2-A

12 | UF71,380

5 | CRII9,168

M | YR36, X1, XII-A, 122

6 | TR59,58, CFA40, T8-8

7 | 764, VRI-33, B-3A
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Clinical diseases associated with Fowl
Infections are described as Inclusion Body Hepatitis (IBH),
Hydropericardium Syndrome (HPS) and Avian Gizzard

erosion (AGE).

has first been
reportedintheearly70t*" intheUSandlater
in many different countries worldwide
(Australia, New Zealand, Europe).

IBH is mainly caused by FAdV species D
and E (serotypes 2, 8 and 11). Pathological
findings are liver congestion, thymus and
bursa atrophy. Histopathological inclusion
bodies in the liver are predominant.

The clinical disease is mainly seen in
broilers or broiler breeders at the age
of 7-18 days of life, indicating vertical
transmission of the virus in most cases.
Mortality may reach 10-40%.
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was firstly
described in Pakistan in 1987 in Angara Goth
(*Angara Disease”) and the disease was later
diagnosedinIndia, lrag, Kuwaitand Latin America
(Ecuador, Peru, Chile, Mexico). HPS is caused by
FAdV Serotype 4 viruses. Pathological findings
are hydropericardium, liver congestions with
inclusion bodies and thymus atrophy.

The disease, predominantly seen at the age of 3-5
weeks, is mainly caused by horizontal infections,
often associated with severe immunosuppression
by other infectionslike IBD or CAV or by mycotoxins.

Mortality may reach 12-75% in both broiler and
layer type chickens.
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Gizzard erosions have been associated
with Vitamin B6 deficiency or ingestion
of histamine, gizzerosine and mycotoxins.
Adenoviral Gizzard Erosions (AGE) have
been associated with gizzard lesions
already in 1981 and are caused mainly by
FAdV serotype 1.

Pathological findings are focal gizzard
erosions of the koilin layer, inflammation
of the gizzard mucosa and proventriculitis.
AGE has been reported in broilers, but
occasionally have also been observed in
layer type chickens. Clinical disease is rare
as the lesions are often only seen during
postmortem examination or at the time of
slaughter.

Mortality may vary from 5-15% at the
age of 10-21 days, suggesting vertical
transmission of the virus in early cases.
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vaccines (batch 006 containing serotypes 2, 8b and 11 of antibodies against FAdV. They differ between

and batch 015 containing serotypes 4, 8a and 11). those detecting antibodies against all serotype’s,

like the group-specific Agar Gel Precipitation
Test and ELISA's, and the serotype-specific virus

- - neutralization test (VN). The Immunofluorescence
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Pathogen identification by virus isolation in chick-
embryo liver cells is limited to specific laboratories
and uses the identification of Adeno specific
cytopathic effects together with fluorescent
antibody staining or subsequent PCR testing.

Nowadays molecular biological techniques
are commonly used as they are less time
consuming and do not require the use of tissue
culture techniques. PCR testing followed by DNA
sequencing or high-resolution melting (HRM-)
curve analysis allows not only the detection but also
subtyping of FAdV pathogens in the field. Suitable
samples are:

Fowl adenovirus EU 7 strain YR36 hexon gene
Fowl adenovirus EU 9 strain 764 hexon gene
KO8-2541 Ct D MMT FAdV E/6 (K11-1140-7)_AdH]1 -- 13.. 1036 of sequence
Fowl adenovirus EU 6 strain CR119 hexon gene
K10-4366 D WE FAdV E/8_AdH]1 -- 20..917 of sequence
Fowl adenovirus EU 8 strain TR59 hexon gene
Fowl adenovirus EU 3 strain 75 hexon gene
Fowl adenovirus EU 11 strain C2B hexon gene
Fowl adenovirus EU 2 strain SR48 hexon gene
KO08-1349 Leber D MMT FAdV D (K11-1140-9)_AdH]1 -- 20..1034 of sequence
K10-4819 Hala 1 D MMT (K11-1140-3)_AdH1 -- 12..1003 of sequence
KO08-2541 Leber D MMT FAdV D (K11-1140-6)_AdH]1 -- 12..964 of sequence
Fowl adenovirus EU 5 strain 340 hexon gene
Fowl adenovirus EU 4 strain KR5 hexon gene
K11-0589 D WE FAdV A_AdH1 -- 125..991 of sequence
K11-0089-4 D FU-Berlin FAdV A_AdH]1 -- 414..908 of sequence
K11-0089-5 D FU-Berlin FAdV A_AdH]1 -- 414..988 of sequence
K10-1374 Tracheen D GQM FAdV A (K11-1140-5)_AdH]1 -- 410..1006 of sequence
K08-2284 Pankr D BRS FAdV A(K11-1140-8)_AdH]1 -- 19..991 of sequence

Fowl adenovirus EU 1 strain CELO hexon gene

Typing of FAdV relevant field strains is essential for the selection
of strains for production of autogenous vaccines. Furthermore,
the development of phylogenetic trees (see Figure 2) could help
to understand the epidemiological relatedness of various field
isolates and allow identifying potential routes of transmission.
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FAdV E/6

FAdV E/8

FAdV D

FAdV A

LOHMANN
BREEDERS



<

\ £

T O O L

BOX

by LOHMANN

The strict Biosecurity protocols in breeder
flocks during the rearing period might have
a hegative impact on prevention of Fowl
Adenovirus infections: the more isolated the
breeder flocks are kept in the rearing period,
the more likelihood is an infection with FAdV
during the production period, followed by
vertical transmission of the virus in a period
of 4-6 weeks after exposure until the breeders
develop sufficient antibodies to prevent vertical
transmission.

Whereas inactivated vaccines are available
for the control of Egg Drop Syndrome, no
commercially licensed vaccines are available
for Fowl Adeno Viruses in most parts of the
world.

In countries where clinical and economical
manifestations of FAdV are present, prevention
of Fowl Adenovirus infections could only be
achieved using autogenous vaccines.

The aim of vaccination is primarily the prevention
of vertical transmission and the protection of day-
old chicks by maternal antibodies. Vaccination of
breeder flocks twice in the rearing period at 10-12
and 16-18 weeks of age is recommended.
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The efficacy of vaccines used may be evaluated
by serological monitoring for FAdV antibody titers
using ELISA tests. Additional VN test can measure
the serotype-specific antibody response after
vaccination but can also identify the presence of
other FAdV serotypes in the field.

Eventually, optimizing the breeder performance
and their progeny is the most important aspect
of vaccinal protection.
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Disclaimer

This TOOLBOX article remains the property of LOHMANN BREEDERS. You
may not copy or distribute any portions of the article without the prior written
consent of LOHMANN BREEDERS.

For more information and further toolbox articles, please visit our website

www.lohmann-breeders.com or contact us directly:
LOHMANN BREEDERS GMBH

Am Seedeich 9-1T1

27472 Cuxhaven /Germany

E-mail: info@lohmann-breeders.com
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