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Abstract

The objective of this study was to identify the visceral type of Marek’s Disease in unvaccinated desi
birds. A total of eight dead birds of age 13-15 weeks from a desi poultry flock were presented for
necropsy to the Department of Veterinary Pathology, NTR CVSc, Gannavaram. The visceral form of MD
was diagnosed by gross, cytological and histological examinations. On external examination the birds
were emaciated, dehydrated, with pale and anaemic combs and wattles. Grossly, visceral organs (liver,
spleen, kidneys, testes, heart, lungs and proventriculus) were enlarged with presence of focal to diffuse
nodular growths. Cytological examination of impression smears collected from heart, liver, and spleen
during necropsy revealed a mixed population of pleomorphic lymphoid cells. Histopathology of these
affected organs revealed diffuse infiltration of pleomorphic lymphoblasts, small and medium-sized
lymphocytes, a few plasma cells, and macrophages. Molecular diagnosis of MD was performed by
polymerase chain reaction (PCR) amplification of the vv pathotype of Marek's Disease Virus in
suspected birds by targeting 434bp fragment of the LTR region.
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Introduction

Neoplastic diseases in chicken are often caused by viruses and have a major economic impact
(Nair et al., 2013) 1€, Marek's Disease Virus (MDV), Avian Leukosis Virus (ALV), and
Reticuloendotheliosis virus (REV) are the three major oncogenic pathogens. MD is a re-
emerging viral disease that affects chicken and is caused by the Marek's disease virus
(Buckmaster et al., 1988 and Payne & Rennie, 1976) [* 1, which is a linear ds DNA virus, is
an Alphaherpes virus with a linear double-stranded DNA genome. It is a member of the
subfamily Alphaherpesvirinae, genus Mardivirus and the species, Gallid herpesvirus 2
(Davison, 2010) . Based on their pathogenicity and virulence, MDV is classified into three
serotypes: 1, 2, and 3 (OIE, 2010) ], among which only serotype 1 is capable of inducing
tumours (Davison, 2010) 1. Based on their virulence, serotype 1 strains are further divided
into pathotypes, which are often referred to as mild (m), virulent (v), very virulent (vv), and
very virulent plus (vv+) MDV strains (Witter et al., 2005) 281, Infected dander is easily spread
in farm premises and inhaled by healthy birds (Shambu et al., 2012) %1, Generally, MD can
occur at any age, beginning at 3-4 weeks of age or older, with occasional outbreaks reported in
adult chickens (Zhuang et al., 2015) B9, The incubation period ranges from 3-4 weeks to
several months.

The disease is manifested in various forms viz; a) Neurological form — Acute infiltration of the
central nervous system and peripheral nervous system causes paralysis of the legs and wings;
b) Visceral form — Tumours in the heart, ovaries, testis, muscles, and lungs in both males and
females; and c) Cutaneous form — Tumours of feather follicles. Infections caused by MDV1
are associated with lymphoproliferative lesions, which can include nervous affection,
paralysis, bursal atrophy, parenchymal neoplastic cellular infiltrations, pleomorphic
lymphomas, and neoplastic cell infiltrations in several visceral organs, nerves, muscles, and
the skin (OIE, 2018) %, The present study was undertaken to determine histopathological
changes in MD affected organs and to identify the Marek’s disease viral antigen by PCR as
well.

Materials and Methods

Post-mortem and sample collection

A total of eight dead birds of age 13-15 weeks from a desi poultry flock were presented for
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necropsy to the Department of Veterinary Pathology, NTR
CVSc, Gannavaram with a history of reduced growth rate,
depression, anorexia, and death. Impression smears were
collected from the heart, liver, and spleen and stained with
Leishman’s stain for cytological study (Luna, 1968) 41,
Suspected tissue samples from different organs, i.e., liver,
spleen, kidney, testes, proventriculus, and lungs were
collected in 10% neutral buffered formalin for
histopathological examination. For molecular diagnosis,
tissues from the liver and spleen were collected from
suspected birds in sterile tubes and stored at -20 °C.

Histopathology

The tissues collected from organs showing gross lesions were
subjected to histopathological examination. The tissues were
dehydrated, cleared, and embedded in paraffin by routine
manual processing. They were cut into 4-5 microns with a
Rotary microtome and stained with Haematoxylin and Eosin
routinely. These were mounted with DPX mountant solution
and covered with cover slips for microscopical examination
(Luna, 1968) 14,

DNA isolation and PCR

DNA was isolated from suitable tissues by using the HipurA®
Mammalian Genomic DNA Purification Kit and primers were
used specifically targeting the LTR region of MDV for
amplification of the vv pathotype of MDV. The primers used
were i.e., F: 5 TACTTCCTATATAGATTGAGACGT 3’ and
R: 5> GAGATCCTCGTAAGGTGTAATATA 3’ as described
by Visnuvinayagam et al. (2019) 1, The PCR conditions
were standardised as per the details given in Table 1.
Electrophoresis in a 1% agarose gel in 1 X TAE buffer
(Thermoscientific) was used to detect the PCR product. The
gel was visualized, and the results were documented in a gel
documentation system (Biorad).

Table 1: PCR conditions for the amplification of Marek’s disease
virus

Steps Temperature Time
Initial denaturation 94 °C 4 min
Denaturation 94 °C 1 min
34 cycles Annealing 57 °C 1 min
Extension 72 °C 1 min
Final extension 72 °C 10 min
Hold 4°C 10 min
Results

A total of eight dead birds of age 13-15 weeks from a desi
poultry flock were presented for necropsy to the Department
of Veterinary Pathology, NTR CVSc, Gannavaram with a
history of reduced growth rate, depression, anorexia, and
death. In addition, affected birds showed decreased egg
production, with reduced size of eggs and mortality, causing
severe economic losses.

Gross pathology

Grossly, the birds were emaciated, dehydrated, with pale and
anaemic combs and wattles. On internal examination, the liver
was severely enlarged and occupied the complete abdominal
cavity with multiple, diffuse whitish nodules of varying sizes,
from pinpoint foci to 1-2 cm in diameter. On cut section these
nodules were firm, smooth and deeply seated in the
parenchyma (Fig. 1). The spleen showed diffuse enlargement
with variable sizes of greyish white neoplastic foci (Fig. 2).
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Kidneys were swollen and showed focal nodular growths
(Fig. 3). Testes revealed unilateral marked hypertrophy and
congestion (Fig. 4). The heart was enlarged with single or
multiple nodular growths in the myocardium. The Lungs were
enlarged because of tumorous growth, and the proventriculus
was thickened with nodular growth. However, the brain or
peripheral nerves were devoid of any appreciable gross
lesions.

Cytological examination
Impression smears were collected from the organs showing
the lymphoid growths and, on staining and examination,
revealed a mixed population of pleomorphic small to large
lymphocytes, lymphoblasts, and plasma cells in the heart,
liver, and spleen (Fig. 5).

Histopathology

Histopathologically, the liver revealed focal to diffuse
infiltration of pleomorphic lymphoblasts, small and medium-
sized lymphocytes, a few plasma cells, and macrophages,
leading to disruption of hepatic architecture, and a few mitotic
figures were noticed in infiltrating lymphoblasts.
Degeneration and necrosis of hepatocytes were also observed,
along with the infiltration of lymphoid cells (Fig. 6). The
spleen revealed pleomorphic infiltration of lymphoid cells
which were mostly limited to perivascular areas (Fig. 7). The
kidney revealed focal lymphoid cell proliferation displacing
renal parenchyma and necrotic changes in adjacent renal
tubules (Fig. 8). Numerous pleomorphic lymphoid
infiltrations in the heart, lung, and submucosa of the
proventriculus were also seen suggestive of MD.

Molecular diagnosis

In the present study, tissue samples of the liver and spleen that
showed characteristic lesions of MD were utilised for
molecular diagnosis of MDV. The DNA was extracted and
amplified by PCR targeting the LTR region of the wv
pathotype of MDV. Gel electrophoretic analysis of the PCR
product revealed an amplified product of a 434 bp fragment of
the LTR region, thus confirming the presence of MDV in the
suspected tissue samples (Fig. 9).

Discussion

In the present study, clinical signs observed were reduced
growth rates, inappetence, depression, inactivity, anorexia,
and decreased egg production, with reduced size of eggs and
mortality causing severe economic losses. These were in
accordance with the reports Marek’s disease by Sung (2002)
(251 Kalyani et al. (2010) 4, Xu et al. (2011) ?°!, and Singh et
al. (2012) 24, Cytological examination of impression smears
from the heart, liver, and spleen of the affected birds revealed
a mixed population of pleomorphic small to large
lymphocytes, lymphoblasts, and plasma cells suggestive of
Marek’s disease, which were also reported by Swathi et al.
(2012) 61 and Reddy et al. (2021) . On post-mortem
examination, externally affected birds were emaciated,
dehydrated, with pale and anaemic combs and wattles. These
findings were in line with the reports of Santin et al. (2006)
21 Arulmozhi et al. (2011) @, Musa (2013) [*3, Sawale et al.
(2014) 22 and Das et al. (2018) [, Internal examination of
the birds revealed enlargement because of nodular growth in
the visceral organs, i.e., liver, spleen, and proventriculus,
which were akin to reports of Kamaldeep et al. (2007) [*2,
Jayalakshmi et al. (2016) 1%, Balasubramaniam et al. (2017)
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Bl Das et al. (2018) ¥, and Abd-ellatief et al. (2018) 4, the
kidney, lungs and heart showed lesions similar to the reports
of Das et al. (2018) . Histopathologically, focal to diffuse
pleomorphic infiltration of lymphoid cells in the liver, spleen
and kidney was also reported by Abd-ellatief et al. (2018) [,
Balasubramaniam et al. (2017) B, Das et al. (2018) ® and
Chacon et al. (2019) Bl Numerous pleomorphic lymphoid
infiltrations observed in the heart, lung, and submucosa of the
proventriculus were similar to the reports of Abd-ellatief et al.
(2018) ™M, Balasubramaniam et al. (2017) Bl and Lounas et al.
(2021) [*31, The polymerase chain reaction (PCR) has emerged
as an additional diagnostic tool offering serotype specificity
(Davidson et al., 1995) [ and it has the ability to differentiate
between vaccinal and field strains of MDV (Handberg et al.,
2001) [, Jayalakshmi et al. (2016) 1% and Visnuvinayagam et
al. (2019) 7 confirmed the presence of MDV in the liver and
spleen respectively by PCR amplification of the 434bp region
by targeting the LTR region of the vv pathotype of MDV in
MD suspected birds.

Figures

Fig 3: kidney - enlargement and focal nodular growth.

https://www.thepharmajournal.com

Fig 5: Impression smear-numerous pleomorphic lymphocytes and
few lymphocytes with prominent nucleoli (H&E x1000)

Fig 6: Liver - Pleomorphic lymphoid aggregates along with
degenerative and necrotic changes of hepatocytes (H&E x100)

Fig 7: Spleen - Neoplastic lymphoid aggregates in germinal centres
(H&E x400)

Fig 8: kidney - lymphoid aggregate displacing the renal parenchyma
(H&E x100)
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Fig 9: Agarose gel electrophoresis
Lane 1- molecular weight marker 1kb
Lane 2, 3, 4- PCR products from liver, spleen and kidney
respectively
Lane 5- Negative control.

Conclusion

In the present study, MD was diagnosed pathologically and
molecularly by PCR in unvaccinated chicken of the age group
of 13-15 weeks. Hence, vaccination of desi birds is necessary
but not sufficient for prevention of MD. A successful MD
preventive programme in poultry, particularly desi birds,
requires strict biosecurity practises to avoid exposure during
the early stages of life.

Acknowledgements

The authors are grateful to the Dean, Sri Venkateswara
Veterinary University, Tirupati for providing facilities to
carry out the study. This study was conducted at Department
of Veterinary Pathology, College of Veterinary Science,
Gannavaram.

References

1.

Abd-Ellatieff HA, Abou Rawash AA, Ellakany HF, Goda
WM, Suzuki T, Yanai T. Molecular characterization and
phylogenetic analysis of a virulent Marek’s disease virus
field strainin broiler chickens in Japan. Avian Pathol.
2018;47(1):47-57.

Arulmozhi A, Saravanan Mohan B, Balasubramaniam
GA. Marek's disease in vaccinated poultry flocks in and
around Namakkal region of Tamil Nadu. Indian J Vet
Pathol. 2011;35(1):45-47.

Balasubramaniam A, Saravanajayam M, Arulmozhi A.
Recurrent Incidence of Marek's Disease in Native Breed
Chickens. J Anim Res. 2017;7(4):789-91.

Buckmaster AE, Scott SD, Sanderson MJ, Boursnell ME,
Ross NL, Binns MM. Gene sequence and mapping data
from Marek’s disease virus and herpesvirus of turkeys:
implications for herpesvirus classification. J Gen Virol.
1988;69:2033-42.

Chacon RD, Astolfi-Ferreira CS, Guimardes MB, Torres
LN, De la Torre DI, S& LR, Piantino Ferreira AJ.
Detection and molecular characterization of a natural
coinfection of  Marek’s  disease  virus  and
Reticuloendotheliosis virus in Brazilian backyard chicken
flock. Vet sci. 2019;6(4):92.

Davison AJ. Herpesvirus systematics. Vet. Microbiol.
2010;143(1):52-69.

Davidson I, Borovskaya A, Perl S, Malkinson M. Use of
the polymerase chain reaction for the diagnosis of natural

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

3998 ™

https://www.thepharmajournal.com

infection of chickens and turkeys with Marek's disease
virus and Reticuloendotheliosis virus. Avian Pathol.
1995;24:69-94.

Das S, Das D, Panda SK, Sagarika S, Jena B. Clinico-
Pathological Studies of Marek’s Disease in Chickens. Int
J Livest Res. 2018;8:207-217.

Handberg KJ, Nielsen OL, Jorgensen PH. The use of
serotype 1-and serotype 3-specific polymerase chain
reaction for the detection of Marek's disease virus in
chickens. Avian Pathol. 2001;30:243-249.

Jayalakshmi K, Selvaraju G, Sasikala M. Marek’s disease
outbreak in commercial layer flocks. Indian Vet J.
2016;93(12):35-37.

Kalyani IH, Tajpar MM, Jhala MK, Bhanderi BB, Nayak
J B and Purohit JH. Characterization of the ICP4 gene in
pathogenic Marek’s disease virus of poultry in Gujarat,
India, using PCR and sequencing. Vet Arhiv.
2010;80:683-692.

Kamaldeep P, Sharma C, Narang G. Occurrence of
Marek’s disease in vaccinated poultry flocks of Haryana
(India). Int J Poult Sci. 2007; 6(5):372-377.

Lounas A, Besbaci M, Akkou M, Tali O. Occurrence of
Marek’s disease in vaccinated Algerian broiler breeder
flocks: A histopathological survey. Vet World.
2021;14(11):3021.

Luna, GLHT. Manual of histological and special staining
techniques. 2nd ed: The Blakistone Division McGraw-
Hill Book Company, Inc. New York, Toronto London
1968;1-5:9-34.

Musa IW, Bisalla M, Mohammed B, Saidu L, Abdu PA.
Retrospective and clinical studies of Marek’s disease in
Zaria. Nigeria. J Bacteriol Res. 2013;5(2):13-21

Nair V, Zavala G, Fadly AM. Reticuloendotheliosis. In
Diseases of Poultry, 13th ed.; Swayne DE, Glisson JR,
McDougald LR, Nolan LK, Suarez DL, Nair V Eds.;
John Wiley & Sons, Inc.: Ames, IA, USA, 2013, 593-
604.

OIE. Terrestrial manual. Office
epizooties, Paris, France, 2010, 1-10.

International des

OIE. International Office of Epizootics. Biological
Standards Commission, International  Office of
Epizootics. International Committee. Manual of

diagnostic tests and vaccines for terrestrial animals:
mammals, birds and bees. Office international des
epizooties, 2018. Available from: /www.oie.int/standard-
setting/terrestrialmanual/access-online.

Payne LN, Rennie MB. T lymphocyte responses in
Marek’s disease. Comp Leukemia Res Karger Publishers.
1975-76;43:351-353.

Reddy YV, Kumar AA, Amaravathi P, Nasreen A,
Srilatha CH, Sujatha K. A case report of
haemangiosarcoma form of leukosis complex in birds
effected with Marek’s disease.

Santin ER, Shamblin CE, Pigge JT, Arumugaswami V,
Dienglewicz RL, Parcells MS. Examination of naturally
occurring mutation in glycoprotein L on Marek’s disease
virus pathogenesis. Avian Dis. 2006;80:96-103.

Sawale GK, Shelke VM, Kinge GS. Observation on
occurrence of neural form of Marek's disease in desi
chickens. Indian J Vet Pathol. 2014;38(2):94-97.
Shambhu DS, Rajamani B, Asok Kumar, Rajib D, Amit
Kumar V, Kuldeep D. Recent Trends in Diagnosis and
Control of Marek’s Disease (MD) in Poultry. Pak J Biol
Sci. 2012;15(20):964-970.


https://www.thepharmajournal.com/

The Pharma Innovation Journal https://www.thepharmajournal.com

24. Singh SD, Barathidasan R, Kumar A, Deb R, Verma AK,
Dhama K. Recent trends in diagnosis and control of
Marek's disease (MD) in poultry. Pak J Biol Sci.
2012;15(20):964-970.

25. Sung HW. Recent increase of Marek’s disease in Korea
related to virulence increase of virus. Avian Dis.
2002;46:517-524.

26. Swathi B, Kumar AA, Reddy MR. Histological and
molecular diagnosis of poultry tumours. Indian J Vet
Pathol. 2012;36(1):41-48.

27. Visnuvinayagam S, Dash BB, Barathidasan R,
Mayilkumar K, Selvaraju G. Anatomopathological and
molecular studies of Mareks disease virus in India. Braz J
Vet Pathol. 2019;12(2):33-40.

28. Witter RL, Calnek BW, Buscaglia C, Gimeno IM, Schat
KA. Classification of Marek's disease viruses according
to pathotype: philosophy and methodology. Avian Pathol.
2005;34(2):75-90.

29. Xu M, Zhang H, Lee L, Gao H, Sharif S, Silva RF,
Heidari M. Gene expression profiling in rMd5-and
rMd5Ameq-infected chickens. Avian dis.
2011;55(3):358-67.

30. Zhuang X, Zou H, Shi H, Shao H, Ye J, Miao J, et al.
Outbreak of Marek’s disease in a vaccinated broiler
breeding flock during its peak egg-laying period in
China. BMC vet res. 2015;11(1):1-6.

~3999 ™~


https://www.thepharmajournal.com/

