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Marekʼs Disease in A Peafowl (PavoMuticus); 
Pathological, Immunohistochemical and  
Molecular Studies

Introduction

Marek’s Disease (MD) is a common lymphoproliferative dis-
ease of chickens, usually characterized by mononuclear cellular in-
filtrates in peripheral nerves and various other organs and tissues 
[1]. Unlike in human medicine where the vast majority of cancers 
are non-infectious [2], most of the neoplastic diseases affecting 
poultry have a viral etiology. As per the recent classification by 
the International Committee on Taxonomy of Viruses (ICTV), all 
Marek’s Disease Viruses (MDV) serotypes are grouped together in 
the genus Mardivirus [3]. 

Virtually all chickens including game fowl are susceptible to 
MDV infection and tumor development [1] and are by far the most 
important natural host. Generally, chickens less than 16 weeks of 
age are most often affected. However, in late Marek’s the mortality 
can extend to 40 weeks of age. Affected birds are more susceptible 
to other diseases, both parasitic and bacterial [1]. Quail (Coturnix 
coturnix japonica) [4,5], turkeys [6,7], pheasants (experimental in-
fection) (Phasianus colchicus) [8], and some species of ducks and 
geese (Anser albifrons) [9] are also susceptible to infection and 
disease. Most other avian species including sparrows, partridge, 
pigeons, and peafowl are probably refractory [1].

 

It seems that Marek’s disease virus is widespread among wa-
terfowl without causing clinical signs. These species could be con-
sidered a reservoir for other avian species [10]. Furthermore, the 
incidence of MD in other avian species demonstrates the increas-
ing host range and economic significance. Despite widespread use 
of vaccines and development of new methods of vaccination, MD 
still remains a major challenge to poultry health, particularly from 
the continuing increase in virulence of MDV strains. Up to now, it 
had thought that peafowl are probably refractory to this infection 
and disease. In the present paper are described clinical signs, gross 
morphology, histopathological (with H&E staining) and Immuno 
Histo Chemical (IHC) features of Marekʼs disease in an immature 
green peafowl (Pavo muticus) which was infected naturally.

Materials and Methods

History In a group of 5 immature green peafowls (Pavo muticus) 
with about 7 months old, the bird died after developing non-spe-
cific signs such as weight loss, depression, anorexia, paleness, and 
diarrhea. All of the birds were kept in backyard of private home 
after hatching which were fed with poultry food contains soybean 
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Abstract

Marekʼs disease, a Herpesvirus-induced lymphoproliferative disease, is known to affect chickens and other domesticated and wild birds.One of the 
five green peafowls (Pavomuticus) in the owner’s collection had already died. The affected bird showed non-specific clinical signs such as depression, 
weight loss and anorexia. At necropsy, the liver and spleen were observed diffuse enlargement accompanied by several times the normal size with white 
to gray in color and firm, and the cut surface was smooth. Grossly, the other visceral organs were normal. Histopathological and immunohistochemical 
examination were done for the affected tissues. Diffuse infiltration of the liver and spleen caused loss of normal architecture.Tumor cells are characterized 
by large, pleomorphic nuclei with prominent nucleoli. According to immunohistochemical findings, the majority of transformed T cells expressed CD4-/ 
CD8+.In addition, the immunohistochemistry for CD30 were positive. In PCR, MDV was detected by specific primers. To our knowledge, this is the first 
report of Marek’s disease in peafowls (Pavomuticus) which were infected naturally and had thought is refractory to this infection.
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and corn. According to the owner statement, all of the peafowls had 
close contact with ten adult backyard chickens (about one year- 
old) which showed no clinical signs or mortality at that time. 

Necropsy and histological diagnosis

At necropsy, the liver and spleen were observed diffuse en-
largement accompanied by several times the normal size. At first, 
the liver and spleen were routinely processed for possible bacte-
rial infection. Then, gross examination of visceral organs was per-
formed carefully and firm, and the cut surface was smooth. Necrosis 
was rare and occurred in the center of growing lesions. Grossly, the 
other visceral organs such as lung, heart, kidney, bursa, genital and 
alimentary systems were normal. For histopathological studies, 
tissue samples were fixed in 10% neutral buffered formalin, pro-
cessed routinely, and embedded in paraffin wax. Sections (5µm) 
were stained by hematoxylin and eosin. Moreover, some sections 
were subjected to immunohistochemistry with primary monoclo-
nal antibodies specific for CD4, CD8 and CD30 (Novocastra Labora-
tories, Newcastle, UK). Immunolabeling was detected with an avid 
in-biotin conjugate procedure (Novocastra Laboratories) with pos-
itive internal and external controls.

Molecular diagnosis

Molecular examination was performed for more confirmation. 
For this purpose, two 10µm thick sections were cut from each 
paraffin block and DNA was extracted by a previously described 
method [11]. Extracted DNA as a template with specific primers of 

MDV (MdCv/pp38 with forward: GTGATGGGAAGGCGATAGAA and 
reverse: TCCGCATATGTTCCTCCTTC) was used for PCR [12]. PCR 
reaction was carried out in 25µl reaction volumes, consisting of 
12.5µl of Taq DNA Polymerase 2x Master Mix (Ampliqon IIII, Den-
mark), 20pmol of each primer, and 50-100ng of template DNA. PCR 
program was carried out as previously described [12]. The PCR 
product was analyzed on the 1.5% agarose gel.

Results

Bacteriological examination of the liver and spleen was nega-
tive. Moreover, in histological examination, there was no lesion of 
bacterial infection. Diffuse infiltration of the liver and spleen caused 
loss of normal architecture (Figure 1) and gave the surface a coarse 
granular appearance. Large nodular tumors also were seen in the 
liver. Lymphomatous lesions were similar in appearance to A-type 
lesions consisting of diffusely proliferating small-to-medium T 
lymphocytes and lymphoblasts, B cells, and macrophages, where-
as plasma cells were rarely present. Tumor cells are characterized 
by large, pleomorphic nuclei with prominent nucleoli. According to 
immunohistochemical findings, the majority of transformed T cells 
expressed MHC-II and CD4-/ CD8+ (Figure 1) and absence of B- lym-
phocyte infiltration. In addition, the results of immunohistochem-
istry for CD30 were positive (Figure 1). DNA extraction from par-
affin-embedded tissue blocks was performed successfully. MdCv/
pp38 primers were used as specific primers for detection of MDV 
on infected tissues. MDV was detected in paraffin-embedded liver 
and spleen samples of the peafowl (Figure 2).

Figure 1:Marek’s disease in a green peafowl (Pavomuticus), liver. Diffuse infiltration of the liver caused loss of normal architecture 
and only, a few degenerated hepatocytes were observed (A). Lymphomatous lesions were consisted of diffusely proliferating small-
to-medium lymphocytes which are characterized by large, pleomorphic nuclei with prominent nucleoli; (H&E; bar=200µm). 
Immunohistochemical findings showed the majority of transformed T cells expressed CD4-/CD8+ (B and C, respectively) and also 
CD30+ (D) and absence of B- lymphocyte infiltration; (IHC; bar=30µm).

Discussion

MDV is a cell-associated Herpesvirus with lymphotropic prop-
erties similar to those of gamma Herpesviruses [1]. The disease 
was first described in chickens (laying hens as well as broilers), and 

thoroughly studied in this species. MDV is transmitted readily by di-
rect or indirect contact between chickens by the airborne route [1]. 
Under commercial conditions, young chickens are most commonly 
exposed to MDV by contact with residual dust and dander in the 
growing house or by aerosolized dust from adjacent chicken hous-
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es, fomites, or personnel. Prior to the use of vaccines, MD constitut-
ed a serious economic threat to the poultry industry, causing up to 
60% mortality in layer flocks and 10% condemnations in broiler 
flocks. Because vaccines are not 100% effective, sporadic losses still 
occur, but they are no longer as serious a problem. Even in suscepti-
ble chickens, infection does not always induce clinical disease, and 
in genetically resistant or vaccinated chickens, infection may rarely 
cause overt disease [1].

Figure 2: Agarose gel electrophoresis analysis of the PCR 
products with MdCv primer. 1; Orange Ruler DNA ladder.
Lanes 1and 2: negative control (only added DNA in PCR 
without primers); 
Lanes 3: PCR product of liver which shows 225bp.

 In the present paper, one of five peafowls showed non-specif-
ic clinical signs and finally died (25%). While the other four pea-
fowls and also the adult backyard chickens which had close contact 
with affected bird, did not show any clinical signs. In the present 
paper, there were no gross lesions in the peripheral nerves. While, 
in the affected bird, was seen lymphoma like lesions in the liver and 
spleen. Apparently, chickens with MD lymphomas may appear clin-
ically normal but have extensive neo plastic involvement when eu-
thanized, while other birds may become depressed and comatose 
prior to death. A few birds may apparently recover from the clinical 
disease, but the recovery is rarely permanent [13]. Previous stud-
ies in quail demonstrated that affected birds develop lymphomas in 
various visceral organs, but peripheral nerves are rarely affected. 
Mortality can reach 10%-20%, but deaths occurs relatively late [5]. 
In the affected turkey flocks, paralysis was noted in some birds, and 
peripheral nerves were occasionally infiltrated with lymphocytes 
[14]. Mortality from tumors reached 40-80% between 8-30 weeks 
of age.

In an older literature, challenge of the common pheasant (Pha-
sianus colchicus) with virulent MDV induced paralysis, visceral 
lymphomas, and precipitating antibodies within 75-85 days post 
inoculation [8]. Probably, according to the clinical and necropsy 
findings of the present paper, as like as quail and turkeys, it seems 
that peafowls are not susceptible to neurological lesions of MD. 
Pathologic changes in MD consist mainly of nerve lesions and vis-
ceral lymphomas. Macroscopic changes are not seen in the brain, 
but gross enlargements can be found in spinal ganglia. Lympho-

mas may occur in one or more of a variety of organs and tissues. 
Lymphomatous lesions can be found in the gonad, lung, heart, mes-
entery, kidney, liver, spleen, bursa, thymus, adrenal gland, pancreas, 
proventriculus, intestine, iris, skeletal muscle, and skin. Visceral 
lymphomas are common in more virulent forms of the disease [1]. 
In the affected peafowl, pathologic changes were agreement with 
MD lesions. 

In microscopic pathology of the affected peafowl, massive in-
filtration of lymphocytes and lymphoblasts in the liver and spleen 
were observed. Histopathologic changes associated with MD 
lymphoproliferative lesions have been described by numerous 
researchers who are in general agreement about the types of his-
tologic lesions and the cells involved [1]. Generally, three types of 
lymphoproliferative lesions are recognized, which are referred to 
as type A, B and C. Type A lesions consist mostly of T cells and some 
B cells; this type is considered neoplastic. Lymphomatous lesions 
in visceral organs are (A-type lesions) consisting of diffusely pro-
liferating small-to-medium T lymphocytes and lymphoblasts, nat-
ural killer (NK) cells, B cells, and macrophages, whereas plasma 
cells are rarely present (Burgess, 2004). The cellular composition 
of tumors is similar from one organ to another, even though the 
gross pattern of involvement may vary. Finally, characteristic in-
flammatory, type-B lesions (edema, sparse infiltrations) appeared, 
suggesting the occurrence of regression of A type lesions. A third le-
sion, C-type, consists of light infiltration of lymphocytes and plasma 
cells. In the present study, histopathological examination of the liv-
er and spleen were more similar to, A type lesions which indicated 
massive infiltration of lymphocytes and lymphoblasts, some plasma 
cells and a few macrophages which these cells cause loss of normal 
structure of the liver and spleen. Earlier literature described that 
diffuse infiltration of inflammatory and lymphoproliferative cells 
in the liver cause loss of normal lobule architecture and often give 
the surface a coarse granular appearance [1]. A previous study re-
ported a transient splenomegaly within 4-12 days post infection in 
some chickens which is a non-neoplastic response to viral replica-
tion [1]. In the present paper, a moderate splenomegaly was seen in 
the affected birds. 

In Marek’s disease the majority of transformed T cells express 
MHC-II and CD4, although CD4−CD8+, CD4+CD8+, and CD4−CD8− T 
cells also can be transformed by MDV [15]. In addition, the neoplas-
tically transformed cells in MD lymphomas may express high levels 
of CD25 and CD30 [16] and resemble Treg cells [17]. Immunohis-
tochemical findings of the present study showed that the majority 
of T cells expressed high levels of CD4-CD8+ especially in the liver. 
Moreover, the immunohistochemistry for CD30 was positive partic-
ularly in the spleen. Probably, these results in this part refer to the 
virus strain and also species of the affected bird.

In the present paper, it was not possible to identify the source of 
infection with certainty. The other birds (all of the backyard chick-
ens and the other peafowls) showed no clinical signs. Although, 
MDV is highly cell-associated but readily transmitted and its vir-
ulence varies and evolves. Transmission of MDV from chickens to 
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quail has been reported [1]. MD can be induced in quail by exper-
imental inoculation or contact exposure to MDV strains of both 
chicken and quail origin [18]. Recently, a case of MD was reported 
in white-fronted geese (Anser albifrons) [9] which were stated that 
these species could be considered a reservoir for other avian spe-
cies [10]. In an older literature, Pradhan et al. [4] already described 
the occurrence of Marek’s disease in quail located at the same farm 
where there was a problem of recurrent Marek’s disease among 
chickens.

To our knowledge, this is the first report of Marek’s disease in 
green peafowl which infected naturally. In conclusion, we can state 
that green peafowl are indeed susceptible to Marek’s disease virus-
es. However, more complimentary studies are required on MDV in 
this game bird [19,20]. 
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