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ABSTRACT

In the poultry industry, oncogenic disease viruses result in significant financial losses. This study aimed to
update incidence data in Egyptian chicken flocks from 2019 to 2022. The prevalence of Marek’s disease virus
(MDV) and Avian leukosis virus (ALV) was monitored during the passive surveillance program in
commercial poultry flocks, including (43) breeders, (45) layers, and (7) broiler flocks during 2019-2022 in
Egypt. This passive surveillance was adopted depending on molecular detection of MDV and ALV viruses
using PCR tests and serological detection of ALV using ELISA test kits. The histological and post-mortem
results for clinically diseased birds have been recorded in different organs, including the Liver, spleen, kidney,
ovary, intestine, and brain. Ninety-five flocks were reported and tested using PCR for monitoring ALV viruses
(subtypes A, B, C, D, and J) and vwMDV. Samples used for PCR were prepared from liver and spleen tissues
(5 chickens/pool). The tested flocks were negative for ALV subtypes A, B, C, and D, while only two cases
were positive for ALV-J (2/95, 2.1%), including one breeder flock in 2021 and one-layer flock in 2022, both
from Shargia governorate. Although the overall detection rate of vwMDV was 18.9% (18/95), breeder flocks
showed the highest detection rate (25.6%), compared to layer flocks (15.6%). Furthermore, the vwMDV virus
detection rate varied from one year to another, including 4/13 (30.8%), 7/43 (16.3%), 4/24 (16.7%), and 3/15
(20 %) in 2019, 2020, 2021, and 2022, respectively. The vwMDV-positive cases were reported in eight
governorates, including Shargia, Menofia, Dagahlia, Gharbia, Qualiobia, Al Beheira, Giza, and Damietta.
Moreover, the study indicated that vwMDV was detected in chickens aged 5 to 61 weeks. The ELISA test was
used to detect ALV antibodies serologically. The seroprevalence of ALV was 4.7% in the study area. In
conclusion, among the tested samples, only two cases of ALV-J were reported in Egyptian commercial
chicken flocks during 2019-2022. During the same period, vwMDV showed an 18.9% prevalence rate. Further
studies are recommended to evaluate the MDV vaccination program, including vaccine quality and efficacy.
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INTRODUCTION

Oncogenic disease viruses cause serious economic losses
due to increased mortalities, carcass condemnation,
decreased growth rates, reduced egg production, and
changes in egg size and quality (Payne and Fadly, 1997).
Avian leukosis viruses (ALVs) are one of the alpha
retroviruses from the family Retroviridae (Zhang et al.,
2020). According to the envelope gene, they are divided
into six subgroups (A to E and J). All ALV subtypes are
exogenous viruses that can induce B-cell malformation,

leading to lymphoma, especially in susceptible chicken
species, except for subgroup E, which consists of non-
oncogenic endogenous viruses (Hollmann et al., 2021).
The ALVs are transmitted through multiple routes, such
as vertically (via eggs) and horizontally (direct or indirect
contact between birds) (Tan et al., 2024). Infected
chickens may exhibit a wide range of clinical signs,
including general emaciation and paleness in the comb and
wattle, ruffled feathers, recumbency, and decline in egg
production in layer flocks (Eid et al., 2019). Since no
effective vaccines or treatments exist to control leukosis, it
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is essential to identify and remove infected eggs and
diseased chickens from breeding populations. In
Egypt, ALV-J was confirmed in broiler breeder flocks
(Arafa et al., 2007) and later spread rapidly (Kilany et al.,
2015). The diagnosis of ALV infection is based on gross
pathological lesions, serological, and molecular detection
in infected chickens (Abdel Gayed et al., 2017).

Marek’s disease (MD) is an infectious viral disease of
chickens caused by the cell-associated Marek’s
disease virus (MDV), which belongs to the genus
Mardivirus, subfamily Alphaherpesvirinae. It is also
known as Gallid herpesvirus 2 (GaHV-2). There are three
serotypes of MDV: MDV-1, which is pathogenic in
chickens. MDV-2 and MDV-3 (herpesvirus of turkey-
HVT), which are non-pathogenic and used in vaccine
production (Witter and Schat, 2003).

MDV-1 strains are further classified into four
pathotypes based on virulence: very virulent plus
(vw+MDV), very virulent (vwMDV), virulent (vMDV),
and mild (mMDV) (Witter et al., 2005).

The MDV-1 serotype is characterized by the presence
of an oncogene and other unique genes, such as vILS,
PP38, and VTR, located in repeat regions, like TRL (Lee et
al., 2000). Chickens are most susceptible at 4 weeks of age
or older. The disease manifests in several forms in
chickens, including lymphomatosis (in different organs
like skin, eyes, and visceral organs), and neural form,
which can cause temporary paralysis due to affection of
the central nervous system (Nair, 2013).

Vertical transmission is rare, but horizontal
transmission via airborne spread is well documented
(Payne and Venugopal, 2000).

The first reported case of classical Marek’s disease
(MD) in Egypt was documented in 1953 (Soliman et al.,
1954). Subsequent pathological, virological, and Sero-
epidemiological studies confirmed that in Egypt. The
MDV causes chicken disease complications, even in
vaccinated flocks (Amin et al., 2001). Virulent MDV
strains have been consistently detected in Egypt (Abdallah
et al., 2018), and multiple studies by Hassanin et al. (2013)
and Lebdah et al. (2017) have investigated the circulation
of MDV strains in poultry flocks in Egypt. Through
sequencing of the Meq protein, Abdallah et al. (2018) and
Yehia et al. (2021) identified several amino acid mutations
associated with MDV virulence. Several vaccines have
been developed for MD control, including the Bivalent
type (HVT and the serotype two strain SB-1), and the
herpes virus of turkey (HVT) vaccine (Witter and Lee,
1984), or the "Rispens" vaccine (attenuated serotype one
strain CV1988) (Rispens et al., 1972).
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In Egypt, a bivalent vaccination strategy is
recommended for broiler breeder flocks to enhance
protection against virulent MDV strains (Eid et al.,
2019). Polymerase chain reaction (PCR) is a rapid and
reliable diagnostic tool to differentiate between vaccinated
flocks and field strains of MDV serotype 1 (Handberg et
al., 2001). The present study investigated the molecular
prevalence of MDV and ALV using PCR and the
seroprevalence of ALV (subtypes A and B) antibodies
through ELISA testing. The study aimed to update
incidence data in Egyptian chicken flocks from 2019 to
2022, with particular emphasis on geographical
distribution patterns.

MATERIAL AND METHODS

Ethical approval

This study was conducted according to the guidelines
of the Animal Health Research Institute (AHRI), the
Agriculture Research Center (ARC), and the Ministry of
Agriculture and Land Reclamation (MOALR) in Egypt.

Flocks’ history

The Reference Laboratory of Veterinary Control of
Poultry Production (RLQP), Animal Health Research
Institute (AHRI), Giza, Egypt, received clinically diseased
and /or healthy chickens with a history of variable
mortalities, a decrease in growth rate and drop in egg
production, and birds showing sings of emaciation,
depression, ruffled feathers associated with nervous signs
like paralysis and appearance of scattered visceral tumors
for disease diagnosis. All chickens, ranging in age from 1
day to 604 days, had received commercial MD vaccines
upon hatching.

Between 2019 and 2022, the authors received 1,594
different samples (638 dead chickens, 478 live chickens,
and 478 blood samples) representing 95 flocks (15-20 bird
samples/flock) from 12 different provinces in Egypt, to
investigate the two major oncogenic viruses, MDV and
ALYV (subtypes A, B, C, D, and J).

The flocks included 45 breeders, 43 layers, and seven
broilers. The provinces were Alexandria, Ismailia,
Shargiah, Menofia, Dakahilia, Gharbia, Qualiobia,
Beheira, Giza, Damietta, Kafr EI Sheikh, and Minya. Only
43 out of 95 flocks tested for ALV (subtypes A and B) by
ELISA test from 9 different provinces of Egypt (Sharqia,
Menofia, Dakahilia, Gharbia, Qualiobia, Beheira, Giza,
Kafr El Sheikh, and Minya) are shown in Table 1.
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Table 1. Geographical distribution of tested farms during 2019-t0-2022 Passive Surveillance activities in Egypt using PCR

and/or ELISA test.

!GOVERNORATE

YEAR

TOTAL NO. OF TESTED
USING

2019 2020

2021

FARMS

2022 2pCR SELISA

ol

Beheira 7
Shargiah
Menofia

Giza
Dakahilia
Qualiobia
Minya
Gharbia
Damietta

Kafr El Sheikh
Ismailia
Alexandria
Total

=
N

O O FRr P P OPFP, OO o
P O N DNDNDNEFE W W o

13 43

8

O N O OO N WODIPE M

24

©

29 29 18

N
w
[\S]
w
[y
o

O O 0O OO0 OO0 wWwOoO o w
PN W W wWwhNOOo N ©
PN WWWAOOoO N ©
OO R OFRPNDREPWOW

15 95 95 43

! The study covered 12 governorates from Egypt during the period 2019 to 2022. ? PCR tests: Polymerase Chain Reaction test. 3 ELISA test: Commercially

available Enzyme-linked immunosorbent Assay obtained from IDEXX.

Post-mortem examination and sample collection

Fifteen to twenty chickens from each flock were
received at RLQP-AHRI for testing. The post-mortem
examination for the received chickens was adapted
according to RLQP standard operating procedures and
protocols. Tissue specimens were directly collected from
diseased organs, including the liver and spleen. They were
collected and preserved frozen at -20°C until used for
DNA extraction and PCR detection of the oncogenic
viruses.

Ten to twenty blood samples from the wing veins of
the available live birds admitted to the laboratory were
taken using sterile 3 ml syringes and serum separation
(centrifuged at 1000-2000 rpm). The serum was stored at -
20°C in 2 ml collection tubes for ELISA serological
testing.

Histopathological findings

For histopathological studies, tissue samples were
directly collected from diseased organs, including the
liver, spleen, lung, kidney, duodenum, intestine,
proventriculus, brain, and ovary, and were preserved using
10% neutral-buffered formalin for an average of 3-4 days
at room temperature.

Serological detection using the ELISA test

A total of 478 Sera samples (10-20 samples per flock)
were collected from 43 chicken flocks (19 breeders and 24
layers) and tested for antibody detection against ALV
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(subtype A and B) using commercial antibody ELISA
(IDEXX Laboratories, Inc., Maine, USA).

Molecular detection by PCR

The tissue samples from 95 chicken flocks were
collected, prepared, and examined using PCR tests for
different oncogenic viruses (MDV and ALV subtypes A,
B, C, D, and J). Organ samples showing gross pathological
lesions were selected from birds that had been previously
examined. Only five chicken samples from each farm were
pooled and treated as a single case sample. Briefly, the
tissue was homogenized after being suspended in sterile
phosphate-buffered saline (PBS) and centrifuged at 3000
rpm at 4°C for 15 minutes to obtain the supernatants. The
specimens were stored at -20 °C until use, and DNA
extraction was performed according to (Murray and
Thompson, 1980).

Extraction of viral Nucleic acid

Tissue homogenate samples were subjected to whole
nucleic acid extraction using the QlAamp MiniElute Virus
Spin Kit (Qiagen, GmbH, Germany). Briefly, 200 uL of
the sample suspension was treated with 25 pL of Qiagen
protease and 200 uL of AL buffer for 15 min at 56°C.
After incubation, 250 pL of absolute ethanol was added to
the lysate. The sample was then purified by
centrifugation following the manufacturer’s instructions.
DNA was eluted using 100 uL of elution buffer and stored
at -20°C for further analysis
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Amplification of viral nucleic acid
conventional PCR

PCR was performed using specific primers supplied
by Metabion (Germany). The nucleotide sequences are

listed in Table 2.

using

PCR amplification

A 25 L total reaction mixture contained 12.5 pL of
Emerald Amp Max PCR Master Mix (Takara, Japan), 1 uL
of each primer (20 pmol concentration), 5.5 pL
of nuclease-free water, and 5 pL of DNA template. The
process was performed using a Thermo Cycler 2720
(Applied Biosystems). About ALV A, B, C, and D, initial
denaturation was performed at 94°C for 4 min, followed
by 35 cycles of denaturation at 94°C for 30 s, annealing
at 55°C for 30 s, and extension at 72°C for 30 s, with a
final elongation at 72°C for 10 min (Fenton et al., 2005;

Silva et al., 2007). For ALV J, the initial denaturation was
conducted at 95°C for 5 min, followed Fby 35 cycles
of 95°C for 30 s, annealing at 60°C for 30 s, and extension
at 72°C for 30 s, with a final extension at 72°C for 10
min (Smith et al., 1979). The PCR conditions for MDV
included one cycle of initial denaturation at 95°C for 15
min, 40 cycles of denaturation at 95°C for 45 s, annealing
at 50°C for 45 s, extension at 72°C for 1 min, and a final
extension at 72°C for 10 min (Handberg et al., 2001).

After amplification, the PCR products were separated
by electrophoresis on a 1.5% agarose gel (AppliChem,
Germany, GmbH) at5 V/cm. For gel analysis, 15 pL of
the PCR products were loaded into each well. Fragment
sizes were determined using a 100 bp DNA ladder
(Fermentas, Germany). The gel was imaged using a gel
documentation system (Alpha Innotech, Biometra), and
the data were analyzed using computer software.

Table 2. Primer nucleotide sequences are used for avian leukosis viruses (ALV) and Marek’s disease virus in Egypt

Amplified Product

Agent Primer sequence (5'-3") (bp) Reference
H5-F GGATGAGGTGACTAAGAAAG

ALV-A EnvA-RAGAGAAAGAGGGGYGTCTAAGGAGA 694 Fenton et al. (2005)
BD-F CGAGAGTGGCTCGCGAGATGG _

ALV-Band D BD-R AGCCGGACTATCGTATGGGGTAA 1100 Silvaetal. (2007)
C-F CGAGAGTGGCTCGCGAGATGG _

ALV-C C-R CCCATATACCTCCTTTTCCTCTG 1400 Silvaetal. (2007)
H5-F GGATGAGGTGACTAAGAAAG _

ALV-J H7-R CGAACCAAAGGTAACACACG 545 Smith etal. (1979)
ICP4 F GGATCGCCCACCACGATTACTACC

MDV ICP4 RACTGCC TCACACAACCTCATC TCC 434 Handberg et al. (2001)

RESULTS histopathological examination. Most examined cases

Clinical and gross findings

Diseased chickens showed general signs of
depression, stunted growth, prominent sternums, and
mortality, reduced egg production in layers and breeders,
and ruffled feathers in some birds; some affected flocks
had neural lesions, such as paralysis of the legs, wings,
and neck. In the case of ALV, the affected birds showed
visceral tumors, diffuse or white nodules in the heart,
proventriculus, liver, spleen, bursa of Fabricius, gonads,
and kidney, and some birds had marked
hepatosplenomegaly. For MD, the gross lesion was
distinguished by  congestion, hemorrhages, and
splenomegaly with a nodular liver lesion and a sprain of
the limb nerve.

Histopathological findings

Histological sections were prepared from different
organs (liver, spleen, ovary, kidneys, intestines, and brain)
from suspected cases and were submitted for
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showed variable pathological alterations, ranging from
mild inflammatory features to obvious neoplastic changes
in confirmed cases.

In the case of ALV-J infection, examined organs
(liver, spleen, kidney, ovary, and intestine) showed severe
characteristic uniform lymphocytic and myelocytic cell
infiltration. The liver revealed severe congestion of
hepatic sinusoids and severe destruction of hepatocytes,
which were replaced by diffuse lymphocytic and
myelocytic cell infiltration, though one case showed only
moderate  hepatocellular  necrosis ~ with  extensive
lymphocytic cell infiltration (Figure 1.1). The spleen
showed lymphocytic cell depletion and massive tumor
lymphocytic cell infiltration associated with marked
fibrous tissue proliferation (Figure 1.2). Kidneys revealed
massive hemorrhages and intertubular lymphocytic cells
infiltration with diffuse tubular degeneration and necrosis
(Figure 1.3). The ovary was characterized by severe
adenocarcinoma with abundant eosinophilic cells and
tumor lymphocytic cell infiltration (Figure 1.4). The
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intestine revealed marked lymphocytic cell infiltration
within the lamina propria with marked destruction of
intestinal villi as well as a damaged muscular layer, which
was replaced by massive lymphocytic cells (Figure 1.5).
The histopathological lesions of organs (brain and
liver) suffering from MDYV infection showed diffuse
pleomorphic lymphocytic cell infiltration. The brain

showed obvious perivascular cuffing, which was mild
(Figure 1.6). The liver showed hepatocyte congestion,
degeneration, infiltration of mononuclear cells, vasogenic
edema, cell swelling, hyaline casts in renal tubules, and
lymphoproliferative foci-diffuse necrosis, which infiltrated
with pleomorphic lymphocytic cells mixed with fine
fibrous tissue (Figure 1.7).

Figure 1. The histopathological analysis of infected chickens with ALV-J. 1: liver tissue showed diffuse infiltration of
lymphocytic cells and marked myelocytic cells (arrow), 2: spleen with marked lymphocytic depletion and tumor cells
infiltration mixed with fine fibrous tissue (star), 3: kidney revealed marked nephrosis with intertubular lymphocytic cells
infiltration, 4: ovary showed disuse destruction and necrosis of ovarian parenchyma with marked adenocarcinoma and
infiltration of lymphocytic cells and giant cells, 5: intestine showed severe enteritis with massive submucosal infiltration of
lymphocytic cells (arrow) and within necrotic villi (star). The histopathological analysis of an infected chicken with MDV; 6:
brain tissue showed marked perivascular cuffing (arrow) and gliosis; 7: hepatic tissue infiltrated with diffuse massive
pleomorphic tumor cells (arrow). Hematoxylin and eosin stain (H&E).
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Molecular detection using conventional PCR

A PCR assay was used to test 95 flocks of chickens
from various production types (43 breeders, 45 layers, and
seven broilers) for the molecular detection of MDV and
ALYV subtypes A, B, C, D, and J. The samples were taken
from 2019 to 2022 (Table 3); only two flocks were
positive (2/95), 2.1 % for the ALV-J virus, one breeder
farm in 2021, and one-layer farm in 2022 from Shargia
governorate (Table 4).

The overall incidence of MDV during the study
period was 18/95 (18.9%). The highest prevalence rate
recorded among different years of the study was 30.8% in
2019, followed by 20% in 2022, 16.7% in 2021, and
16.3% in 2020, as shown in Table 3. The MDV prevalence
rate in breeder flocks was 25.6%, while it was 15.6% in
layer flocks; all broiler flocks were negative for MDV by
PCR (Table 3). The MDV geographic prevalence was
66.7% (8/12) (Shargia, Menofia, Dakahilia, Gharbia,

Qualiobia, Beheira, Giza, Damietta) during the study
period (2019 to 2022) (Table 4 and Figure 2). The age of
MDV positivity in breeder flocks ranged from 35- 427
days (5-61 weeks), while for the case of the layer, flocks
ranged from 60- 302 days (8.5-43 weeks) (Tables 5 and 6).

Serological investigation

Only 43 flocks (19 breeders and 24 layers) with a total
of 478 sera samples were examined for antibodies against
avian leukosis virus subgroups A and B (ALV) using a
commercial ELISA test; samples were collected between
2019 and 2022 from 9 provinces. From 43 tested flocks,
antibodies were detected in only two breeder flocks at age
61 weeks from Beheira governorate, with seroprevalence
rates of 4.7% (2/43). The two flocks showed a 100%
positivity rate, with a geometric mean (GMT) of 2848 and
1892, and the coefficient variation (CV) was 18 and 24,
respectively.

Table 3. The positive flocks of Marek’s disease virus during the 2019 -2022 passive surveillance program using PCR tests
among different production sectors

Y Number of Positive Farms/ Production Sectors (Pos/Total Tested)
ear

*Yearly positivity rate

Breeder Layer Broiler
2019 1/1 3/12 0 4/13 (30.8%)
2020 5/20 2/18 0/5 7/43 (16.3%)
2021 4/14 0/9 0/1 4/24 (16.7%)
2022 1/8 2/6 0/1 3/15 (20 %)

**Sector Incidence 11/43 (25.6%) 7/45 (15.6%) 0/7 18/95 (18.9%)

*Yearly positivity rate: Shows the result of examined and positive flocks of MDV distribution from 2019 -2022 by PCR test during the passive surveillance
program for oncogenic viruses in Egypt. **Sector Incidence: This shows the detection and distribution rate of MDV-positive flocks in relation to the
production sectors.

Table 4. Geographical distribution of examined and positive flocks of Mark’s Disease Virus and Avian Leukosis Virus-j by
PCR during 2019-2022 in Egypt

Governorate Positive/Total Examined Farms Positivity (%0)
Alexandria 0/1 0
Ismailia 0/2 0
Shargiah *5/23 21.7%
Menofia 2/9 22.2%
Dakahilia 3/6 50%
Gharbia 2/3 66.7%
Qualiobia 1/5 20%
Beheira 3/29 10.3%
Giza 1/7 14.3%
Damietta 3/3 100%
Kafr El Sheikh 0/3 0
Minya 0/4 0
Total 20/95 21.1%

*Only two flocks were detected as positive (2/95) (2.1 %) for the ALV-J virus, one breeder farm in 2021, and one-layer farm in 2022, from Shargiah
governorate.
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Table 5. Age distribution of positive Mark’s Disease Virus flocks during 2019-2022 passive surveillance in Egypt

Type of production Aue/Day 2100 100-200 200-300 <300 Total
Breeder 2 - 5 4 11
Layer 1 3 2 1 7
Total 3 3 7 5 18

All tested broiler cases were negative for MDV during the study time.

40— mm Tested
mm Positive

30— Two flocks were positive (2/95) 2.1 % for the ALV-J virus, one breeder farm in 2021 and one layer farm
in 2022 from Al Shargiyah governorate.

No. of samples
N
(=]
]

Provinces

Figure 2. Geographical distribution of examined and positive flocks of Mark’s Disease Virus (MDV) and Avian Leukosis Virus -J (ALV-J)
by PCR during 2019-2022 in Egypt

Table 6. Descriptive data for 18 farms positive for Marek's Disease Virus and two farms positive for Avian Leukosis Virus-j
by PCR test in Egypt during 2019-to-2022, passive surveillance

Flock ID Year Governorate Age (Day) Type of production ELISA
1 . 60 Layer NEG
2 2019 Shargia 198 Lazer NEG
3 Gharbia 216 Layer *ND
4 Damietta 218 breeder ND
5 Damietta 378 breeder ND
6 399 breeder ND
7 210 Breeder ND
8 2020 Menofia 35 breeder ND
9 Shargia 302 Layer ND
10 Dakahilia 301 breeder ND
11 Gharbia 216 Layer NEG
12 Beheira 427 breeder POS
13 2021 215 breeder NEG
14 Qualyubia 273 breeder NEG
15 Giza 35 breeder NEG
16 . 120 Layer ND
17 2022 Dakahilia 154 Layer NEG
18 Beheira 280 breeder NEG
19** 2021 Shargia 80 breeder ND
20%* 2022 201 Layer NEG

*Nd: Not done means blood samples were not collected. Pos: Positive — Neg: Negative. ** Farm positive for ALV-J by PCR test.
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DISCUSSION

Oncogenic viruses, Marek’s disease virus (MDV) and
avian leukosis viruses (ALVs), are important neoplastic
diseases that cause significant economic losses in the
poultry industry due to immunosuppression, including
chicken condemnation (Witter and Schat, 2003).

The current study offers updates on the molecular
prevalence of MD and ALYV subtypes A, B, C, D, and J,
and antibody detection against ALV subtypes A and B in
commercial chicken flocks during 2019-2022. Clinical
signs in most studied cases included loss of body weight
and thin abdomens with protruding sternums. The
recorded gross lesions consisted of diffusion of focal
tumors in different visceral organs, which appeared as
white nodules in the spleen, liver, kidney, pancreas, lung,
heart, proventriculus, and ovary with marked
hepatosplenomegaly. The same clinical signs and gross
lesions were recorded (Liu et al., 2019; Eid et al., 2019).
Histopathological findings of ALV-J and MDV infection
in different organs were previously recorded by Liu et al.
(2019); Fotouh et al. (2020); Soliman et al. (2023).

PCR is a suitable technique to determine the serotype
specificity of ALV and to differentiate between vaccinal
and field strains of MDV serotype-1 (Handberg et al.,
2001; Silva et al., 2007). From 2019 to 2022, eighteen
MDV cases and two ALV-J cases were detected by PCR
in 95 Egyptian chicken farms, revealing the circulation of
both viruses among commercial poultry flocks during the
study period.

ALVs are serious oncogenic viruses that induce
severe economic losses in the poultry industry in Egypt
(Mousa and Abdel-Wahab, 2009; Yehia et al., 2021). Two
flocks were positive (2/95), 2.1% for the ALV-J virus, one
breeder farm in 2021, and one layer farm in 2022, from
Shargia governorate.

These results are consistent with Soliman et al.
(2023), who reported that 1 of 6 breeder flocks (16.6%) in
Shargia governorate tested positive for ALV-J. However,
Fotouh et al. (2024) detected 43 out of 57 positive samples
(75.4%) from broiler flocks in Shargia, Dakahilia, and
Qualyubia Egyptian governorates from 2021 to 2023.
ALVs are transmitted through multiple routes, including
vertical transmission (hen to offspring) and horizontal
transmission via direct or indirect contact between infected
and  healthy  birds (Titan et al., 2024).
Additionally, contamination of commercial Marek's
disease vaccines with avian leukosis viruses has been
documented as an important source of infection in

258

vaccinated chickens (Silva et al., 2007; Mohamed et al.,
2010).

MDV was detected in 18 out of 95 samples from 8
different provinces of Egypt from 2019 to 2022; 11/43
(25.6%) were breeders, and 7/45 (15.6%) were layers. All
broiler flocks were negative for MDV by PCR test. The
results agree with Ewies et al. (2020), who detected MDV
in 5 out of 10 samples from 6- to 8-month-old vaccinated
layer chicken farms from 6 governorates of Egypt from
January 2019 to November 2020 and agree with Yehia et
al. (2021), who detected MDV in 28 out of 40 samples
from vaccinated layer and breeder chicken farms from 8
governorates of Egypt in 2020. In the current study, the
detection of MDV field strains was differentiated from
MDV-vaccinated strains by PCR test. The MDV-positive
flocks were detected in 8 different governorates of Egypt:
Shargia, Menofia, Dakahilia, Gharbia, Qualiobia, Beheira,
Giza, and Damietta, showing a high geographical
prevalence rate of 66.7% (8/12). Moreover, the incidence
rates of MDV vary from one governorate to another and
range from 100% in Damietta to a minimum of 10.3% in
Beheira governorate. MDV was previously detected in the
same governorates (El-Kenawy and EI-Tholoth, 2019;
Ewies et al., 2020; Yehia et al., 2021).

The apparent age of positive Marek’s disease virus
cases among breeder chicken flocks ranged from 35 to 427
days (5 to 61 weeks), and the most recorded positive
flocks were at age 30-61 weeks. This complies with
Zhuang et al., (2015), who confirmed an outbreak of
Marek’s disease in a vaccinated breeder flock during its
highest egg-production period (24" and 30" weeks) in
China. The age of Marek’s disease virus-positive cases
among layer flocks ranged from 60 to 302 days (8.5 to 43
weeks). Additionally, the most recorded positive flocks
were from 14 to 43 weeks. This corresponds with Ewies et
al. (2020), who identified MDV in vaccinated layer
chickens aged between 24 and 32 weeks. Furthermore, the
disease was demonstrated in chickens aged 3-4 weeks or
older and is usually recorded between 12 and 30 weeks of
age (OIE, 2010).

Marek’s disease virus is one of the most transmissible
diseases of fast lymphoproliferative changes in affected
chickens. Although the Egyptian hatcheries follow an
intensive MDV vaccination policy on the first day of age,
the flocks still suffer from many cases of MDV infection,
shedding, and subclinical virus circulation, which
continues in farms. The vaccine breaks may occur due to
the expanded virulence of MDV strains, which have
developed the capability to vanquish immune responses
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convinced by vaccine application (Witter, 1997; Hassanin
et al., 2013), the presence of immunosuppressive agents
(Haridy et al., 2009; Lépez-Osorio et al., 2017; Umar et
al., 2017) or the challenges associated with the vaccine
handling due to its cell-associated form, the attenuation
procedure, and the incorrect dose and route of
administration (Jarosinski et al., 2006; Geerligs et al.,
2008; Abdul-Careem et al., 2014).

In recent years, Egypt has reported numerous cases of
isolation of virulent and highly virulent plus MDYV strains
from immunized chickens. Many studies have documented
the isolation of a very virulent strain of MDV type 1 from
many poultry flocks that have been MDV-vaccinated (El-
kenawy et al., 2019; Ewies et al., 2020; Yehia et al.,
2021). The widespread use of vaccines may contribute to
increased virulence in field strains. While vaccines protect
chickens from clinical disease, they allow the virus to
replicate and spread (Haqg et al., 2013; Padhi and Parcells,
2016; Mescolini et al., 2020).

While sequencing the Meq proteins, Abdallah et al.
(2018) and Yehia et al. (2021) from Egypt identified
several mutations in amino acids associated with MDV
virulence. Moreover, the direct proliferation that occurred
in lymphocytes caused tumors because of Meq gene
changes, which appear to be linked to increased virulence
(Lupiani et al., 2004; Shamblin et al., 2004). The virulence
of MDV has increased in recent years, and moreover,
some recently isolated (vv and vv+) strains have been
reported as more virulent for chickens than the previously
isolated strains.

The severity of the disease varies, attributable to the
viral genome mutation, which can generate novel
pathotypes capable of evading vaccine-induced immunity.
Yehia et al. (2021) found a low amino acid identity (as
low as 82.5%) between field strains and vaccine strains
(CV1988 and 3004), suggesting that current vaccines may
have reduced efficacy in Egypt and highlighting the need
for further research.

The enzyme-linked immunosorbent assay (ELISA) is
a valuable tool for surveillance, enabling the detection of
exogenous ALV infections in flocks. It can
also identify subgroup-specific ALVs for eradication
programs, allowing the removal of infected or carrier
chickens. ELISA is sensitive, safe, rapid, and suitable for
large-scale testing (Abdel Gayed et al., 2017). None of the
43 farms tested in this study had detectable antibodies
against ALV (subtypes A and B), except for two breeder
farms in Al Beheira governorate (61-week-old
birds). Abdel Gayed et al. (2017) conducted serological
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studies on avian leukosis virus in broiler chickens in
Egypt.

Avian leukosis virus subgroups A and B can
persistin egg and meat-type chickens, often without
causing  significant economic  losses. However, co-
circulation of ALV and MDV may exacerbate disease
severity compared to single infections (Wang et al., 2020).

CONCLUSION

The results demonstrate the sporadic incidence of only two
cases of ALV-J, alongside a high prevalence of vwMDV
(18.9%) in Egyptian commercial chicken flocks during
2019-2022. These findings underscore the urgency for
further research to examine the genetic correlation of the
circulating vwMDV strains and the currently used MDV
vaccines. Furthermore, the authors recommend reviewing
the current MDV vaccination program, including vaccine
quality and efficacy, as well as maintaining the passive
reporting program for oncogenic viruses for continuous
monitoring.
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