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Abstract

Marek’s Disease is an oncogenic disease that affects both commercial and backyard poultry, caused by
Alphaherpesvirus. Lymphoproliferative syndromes are characterized by lymphoma and are most commonly represented
by T lymphocyte proliferation, with involvement of several visceral organs. Six poultry from the same population, aged
between 1-12 years, non-vaccinated, have been examined after death. The following investigations have been done:
gross examination, histopathology, immunohistochemistry (anti-CD3 antibody for T-lymphocytes and anti-PAXS
antibody for B-lymphocytes), and real-time polymerase chain reaction (RT-PCR). Macroscopically, all the poultry
presented hepatic tumour nodules, along with tumoral enlargement of the sciatic nerve. Inconsistently, neoplasms in
other organs, such as the spleen, heart, pharynx, and ovary, have been observed. The histopathological findings on the
tumour mass showed a proliferation of small to large lymphocytes. Tumour cells were characterized by large
pleomorphic nuclei with prominent nucleoli. The immunophenotype of transformed cells was identified as CD3 positive
by immunohistochemistry, in contrast, PAX5 was negative. Virus presence confirmation was achieved through PCR. In
conclusion, Marek's Disease can manifest in chronic form, at any age, being characterized by pleomorphic lymphocytic
infiltration on a systemic involvement.
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INTRODUCTION Secondary, it is distributed on a systemic level,;
the main lesion is a consequence of T
Marek’s Disease (MD) is a poultry contagious lymphocyte proliferation, which determines the
disease, with tumoral character, caused by pleomorphic infiltrate in tissues and organs,
Gallidalphaherpesvirus 2 (GaHV-2), a DNA represented by lymphocytes in various
virus, from the  Mardivirus  genus, differentiated cellular stages (Izumiya et al.,
Herpesviridae — family,  Alphaherpesvirinae ~ 2019). Clinically, chickens present motor
subfamily. It was first described in 1907 by the disorders, weakness, and high mortality
Hungarian veterinarian Jozsef Marek (Sharma (Graham, 2016; Brash et al., 2012).
& Sharma, 2020). It is an ubiquitous virus,  This research had its starting point in the

resistant for long periods in the environment, clinical suspicion of the disease in a poultry
especially in dust and shelters, since chickens population grown in a household system, with
spread the virus through their skin and feathers. ages between | and 12 years, in which a
There are three serotypes, the first of which has ~ mortality rate of 90% was noted. The same
the highest virulence and oncogenic capacity. manifestations of the disease have been noted

At present, there are only specific and in household systems from the same
nonspecific measures that can be taken against  geographic area. The affected poultries had no
the disease, but no curative ones (Stiube, 2005; contact with other birds and were not
Boodhoo et al., 2016). vaccinated or dewormed. Although in the
The infection is transmitted by the respiratory  affected households ducks were present, they
route, subsequently, the GaHV-2is spread viaa  did not manifest any symptoms, which
haematogenic way, infecting the lymphocytes. strengthened the suspicion of a poultry
The virus replicates in the lymphoid line cells, infectious disease.

attaching itself to their nucleus, and causing B The study aims to present gross and microscopic
cell cytolysis, simultaneously with activation of ~ lesions specific to GaHV-2 infection and to
T lymphoid cells and reticulocyte hyperplasia. demonstrate the importance of modern methods
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of investigation in establishing a certain
diagnosis of Marek disease.

MATERIALS AND METHODS

Six birds were examined, a rooster and five
hens, of common breed, with ages between 1
and 12 years of age. The region in which the
cases were reported is the Neajlov riverbed,
Giurgiu, Romania.

Establishing a diagnosis was in stages, ante-
mortem and post-mortem, such as a clinical
exam, necropsy, cytopathology and
histopathological ~ examination,  immuno-
histochemistry, and real-time polymerase chain
reaction (RT-PCR).

The clinical exam aimed to evaluate
constitution, behaviour, posture, exterior
appearance, major clinical signs (digestive,
respiratory, and nervous), and productivity
(laying and fattening degree).

The necropsy focused on exterior appearance,
with special attention being given to the feather
follicle aspect. In opening the celomic cavity,
the focus was aimed on the macroscopic
appearance of the viscera. The examination
continued with the skeletal muscle system,
peripheral nervous system, and osteoarticular
system (Dolz & Majo, 2019).

For cytopathology examination slides were
prepared from the liver, spleen, gonads, and
kidneys. The slides were prepared through
scraping and smearing, stained with the May-
Griinwald Giemsa method and examined with
an optical microscope Olympus BX41. Sam-
ples of cutaneous tissue, brachial plexus and
sciatic nerves, skeletal muscles, myocardium,
lungs, spleen, kidneys, gonads, oviduct, liver,
digestive system, cerebrum, cerebellum and
eyes were sampled for histological examina-
tion. The samples were fixed in a 10% neutral
buffer formalin solution, prepared following a
paraffin embedding protocol, and routinely
stained with haematoxylin-eosin (HE).
Additionally, in order to identify T or B cell
markers of the tumour, immunohistochemical
analysis (IHC) were performed on formalin-
fixed, paraffin-embedded tissue, from nervous
and liver tissue. We used CD3 (anti-CD3
(2GV6) Rabbit Monoclonal Primary Antibody)
and an antibody against PAXS5 (anti-PAX5
(SP34) Rabbit Monoclonal Primary Antibody)
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that identify the T-lymphocytes (cytoplasmic
region of the CD3g-chain) and B-lymphocytes
(PAX-5 encodes for transcription factor B-cell-
specific activator protein - BSAP). These
antibodies were previously used by other
authors (Stamilla et al., 2020) and proved
cross-reactivity with chicken T- and B-
lymphocytes. All histological and
immunohistochemical slides were analysed
using an Olympus BX41 microscope and
digital micrographs were acquired using an
Olympus DP25 digital camera.

For the PCR examination, samples of feathers,
cloaca swabs (sterile swabs without medium),
and nervous, genital, and lymph-hematopoietic
tissue were sampled from case #4. Feathers
were stored in a sterile container, and tissue
samples (brain, ovary, and spleen) were fixed
in 70% ethyl alcohol and preserved in tightly
sealed sterile containers. The PCR test was
performed in an external laboratory and the
sample collection, fixation, and transport were

done accordingly to the laboratory’s
recommendations.
RESULTS AND DISCUSSIONS

General clinical signs in the examined poultry
were represented by lethargy, weight loss to
emaciation, haemorrhagic diarrhoea, losses of
equilibrium, paralysis, and death. The intensity
of these manifestations was different for each
individual, but the order of appearance was
similar, spreading over a few weeks period.
Firstly, progressive weight losses, without
appetite alteration and with egging decrease,
followed by progressive emaciation of the
muscles and lethargy. Furthermore,
cutaneous/subcutaneous proliferative changes
have been noticed periocular, which
determined an asymmetric deformation of the
head (Figure 1). The final stages of the disease
have shown nervous signs, such as abnormal
vocalisations, loss of equilibrium, ataxia,
incoordination, and abnormal positioning of
wings and legs, followed by paralysis. The
death occurred in a few days after instalment of
Nervous signs.

Exterior examination of the carcass, in the
majority of cases (4/6), feathers were molted.
The skin was scaled, especially in the pectoral
and internal side of the legs area (Figure 2), and



the feather follicles presented hypertrophy,
especially in the pectoral area (Figure 3).

After skinning, a significant loss of
subcutaneous conjunctive adipose tissue was
observed, as well as generalized muscle
atrophy, without noticing proliferative masses
of tumoral lesions.

Figure 1. Periocular tumoral mass on the left side

Figure 2. Cachexia and severe skin scaling
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Figure 3. Skin from the pectoral area, with hypertrophied
feather follicle

It was aimed to bring forth the peripheral
nervous plexus (brachial and sciatic) to identify
the possible morphologic changes. These
nervous structures inconstantly presented size
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changes, with bilateral evolution, especially in
the younger subjects (1-2 years of age).
Macroscopically, the enlarged growth was
noticed, with matting and grey-yellow colour
(Figures 4 and 5).

Figure 4. Left leg. Sciatic nerve with enlarged growth,
matted and of grey-yellow colour
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Figure 5. Left-wing. Brachial plexus - enlarged, matted,
grey-yellow colour

The cerebrum, cerebellum, and brain stem were
eviscerated as one piece (Figure 6) and were
examined on the surface as well as in the
section; no gross lesions were identified.

Figure 6. Cerebral tissue on a longitudinal section



In all cases examined, the liver resented
hepatomegaly and on the visceral side and free
margins of the lobes white, fatty, compact in-
section nodules were observed (Figure 7).

Figure 7. Liver. Multifocal white proliferations

In cytology examination, abnormal
morphologic changes were observed only in the
slides from the liver at hepatocytes cells,
expressed by intracytoplasmic vacuolization,
erythrocytes, and moderate number of tumoral
cells - lymphoblasts (Figure 8). In all other
slides, no observed the malignant lymphoid
cells.
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Figure 8. Liver cytology. Hepatocytes with
intracytoplasmic vacuolization, erythrocytes, and a
moderate number of tumoral lymphoblasts (x400, MGG)

At cutaneous tissue, we observed changes in
dermal architecture and feather follicles with a
pleomorphic lymphocytic infiltrate, disposed of
diffuse or nodular. In the dermal papillae, a
severe lymphocytic infiltrate can be observed.
Different structures of the feather follicle can’t
be differentiated (dermal papillae, pulp,
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stratum germinativum, and epidermal collar)
(Bacha & Bacha, 2012), and follicular stratum
corneum and the muscle fibres of the feather
follicle appear hypertrophic/hyperplasic

(Figure 9). Furthermore, barbs stems appear
infiltrated with pleomorphic
(Figure 10).

lymphocytes
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Figure 9. Feather follicle with altered histologic
structure, only the follicular stratum corneum can be
differentiated. Abundant pleomorphic lymphocytic
infiltrates the dermal papillae and pulp, also hypertrophy
of follicular muscle fibres (x200, HE)

pleomorphic infiltrate (x400, HE)

In  peripheral nervous tissues, on
histopathologic examination, we observed
dilacerations of the nerve fibres with oedema
can be observed of abundant pleomorphic
tumoral lymphocytic infiltrate. Also, the
cellular infiltrate was found in perivascular
cuffing appearance, as well as diffuse infiltrate
(Figure 11).



Mononuclear infiltrate that dilacerates the nervous fibres
(x400, HE)

In the skeletal muscles (Figures 12 and 13)
similar lesions to those described in the nervous
tissue have been found, noticeable being the
severe dilacerations of the muscle fibres,
perivascular cuffing, and diffuse appearance of
the pleomorphic lymphocytic infiltrate, as well
as the necrosis of the muscle cells.

Figure 12. Skeletal muscle, longitudinal section.
Abundant pleomorphic lymphocytic infiltrate, with
severe dilacerations of the muscle fibres and oedema
(x100, HE)

Figure 13. Skeletal muscle, longitudinal section.
Pleomorphic lymphocytic infiltrate disposed of diffuse,
with muscle fibre necrosis (x400, HE)

Histopathologic examination of the cerebellum
brought forth the presence of tumoral infiltrate
in its layers - molecular, Purkinje neurons, and
granular (Figure 14).

Figure 14. Cerebellum. Microscopic lesion of tumour
mass, the uniform proliferation of tumoral lymphoblast
and small to medium lymphocyte (x200, HE)

A perineuronal oedema can be observed, as
well as pleomorphic lymphocytic infiltrate
disposed of diffuse or perivascular and
perineuronal cuffing. The Purkinje cells layer is
marked by neuronal necrosis and satellitosis,
from place to place the Purkinje cells
arereplaced by neoplastic cells (Figure 15).
These histologic aspects explain the severity
and evolution of the neurological clinical signs
in the late stages of the disease.

Figure 15. Cerebellum. Severe pleomorphic lymphocytes

infiltration of the Purkinje layer with neuronal necrosis,
satelitosis and perivascular cuffing (x200, HE)

The pleomorphic lymphocytic infiltrate presen-
ted the highest degree of proliferation in the
central nervous tissue, with lesions being
extended, and extremely severe (Figures 16 and
17).
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Figure 16. Cerebrum. Overview, neuropil with diffuse

pleomorphic lymphocytic infiltrate and perivascular
cuffing and oedema (x40, HE)
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Figure 17. Cerebrum. Arterial wall with severe infiltrate
in the tunica adventitia. Lymphocytic population with
extension tendency in the neuropil, generating
perivascular oedema (x200, HE)

In the cerebrum, the same changes have been
noticed, expressed by severe perivascular
cellular infiltrate associated with oedema in the
Virchow-Robin space. Furthermore, neuronal
necrosis, gliosis, and satellitosis can be
identified (Figure 18).
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Figure 18. Cerebrum. Pleomorphic lymphoblasts,
oedema in the Virchow-Robin space, satelitosis, and
gliosis (x400, HE)
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Severe histopathologic lesions were found in
the liver, with the destruction of the vascular
parietal structure due to the abundant presence
of the pleomorphic lymphocytic population.
The same tumoral infiltrate was observed
around bile ducts, but also in their lumen
(Figure 19). Neoplastic cells infiltrated Disse
spaces, causing oedema (Figure 20).
Histopathological examination of the other
viscera (myocardium, lungs, spleen, kidneys,
gonads, oviduct, digestive system) revealed
similar aspects as those described in the liver.

infiltrate in the hepatic parenchyma, with the destruction
of tissue architecture. Hepatocytes necrosis can be
observed, congestion and bile ducts surrounded by
neoplastic cells (x100, HE)

Figure 20. Liver. Tumoral cells re-infiltrated around the
centrilobular veins and Disse spaces (x400, HE)

The Cluster Differentiation 3 (CD3) is a protein
complex and T cell co-receptor that is involved
in activating both the cytotoxic T cell (CD8+
native T cell) and T helper cells (CD4+ native
T cells). In the samples, most of these cells
resulted in CD3 stained in a form of membrane
precipitate, brown coloured in the IHC
analysis, as reported in Figures 21 and 22.
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Figure 22. Cerebrum. Blood vessel CD3, diffuse positive
staining (x400)

The immunophenotype of transformed cells
was identified as CD3 positive by
immunohistochemistry; in contrast, PAX5 (B
cell marker) was negative.

The T lymphocytes in the liver were marked
positive for anti-CD3 antibodies, confirming
the tumoral cells population (Figure 23).
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Figure 23. Liver. IHC CD3, diffuse positive staining
(x200)
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The present study highlights the importance of
complex investigation in establishing a
diagnosis of Marek’s Disease. This subject was
less approached nationally in the last years; the
last study conducted presented the evolution of
an outbreak of Marek’s in broiler chickens and
in layer youth raised in an intensive system in
western Romania (Fodor et al., 2009).

The present study reports for the first time the
presence of GaHV-2 naturally infected layer
adults of different ages (1-12 years), raised in
the household system, in Romania. Thus,
comparison of the results of this study with
those of other recent existing studies is limited
for this age category. In the study above
mentioned (Fodor et al., 2009), disease
evolution was acute, and there were no
macroscopic changes noted in the nerves,
viscera, and skin, but histologic findings were
similar to those described in our study,
respectively the presence of a pleomorphic
lymphocytic population, appearance diffuse or
perivascular cuffing in different tissues and
organs.

A few international scientific studies (Mete et
al., 2016; Dunn et al., 2020; Abreu et al., 2016)
described the disease evolution in chickens
with ages up to 3 years, but in this study, one of
the subjects was 12 years old. Since in the
Romanian household system, it is rare to find
chickens above 5 years of age, we consider that
bringing forth the fact that GaHV-2 infection
and specific lesions in poultry over 10 years
represent a novelty of this paper. Even though
the histopathological findings described are
similar to those exposed in other scientific
papers (Das et al, 2018; Dunn et al., 2020;
Abdul-Aziz et al., 2016; Suma et al., 2018), the
present study shows the existence of
microscopic lesions specific for MD constantly,
in all examined subjects.

Currently, confirmation of the disease through
IHC and RT-PCR is constantly used (Stamilla
et al., 2020; Wilson et al., 2022; Mete et al.,
2016).

The complex investigations in this study
allowed the differential diagnosis compared to
other morbid entities in which MD can be
confused.



CONCLUSIONS

General clinical signs in the subjects examined
were unspecific: lethargy, weight loss to
emaciation, haemorrhagic diarrhoea,
equilibrium loss, paralysis, and death, aspects
that can be encountered in various poultry
diseases.

Results of gross and microscopic examinations
described a complex overview of Marek
Disease, expressed by infiltration of a
pleomorphic lymphocytic population in the
skin, central and peripheral nervous system,
skeletal muscle tissue, and liver.

Infiltration of T tumoral lymphocytes in
cutaneous tissue and feather follicles is specific
to the diseases once the dust generated by skin
scaling and feathers from infected poultry are
virus reservoirs.

Oedema associated with the pleomorphic
lymphocytic perivascular infiltrate and cellular
necrosis in the skeletal muscle system and
nervous system explains the neuromotor
clinical signs of the disease.

Positive response in immunophenotyping cells
with CD3 allowed the highlighting of T
lymphocytes specific to MD proliferation.
Confirming Marek’s disease diagnosis, by
identifying the virus, was done through RT-
PCR.
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