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ABSTRACT 
 

Marek's disease is a contagious disease that affects chickens all over the world; 

infected birds may exhibit one or more of the four forms (cutaneous, visceral, 

ocular, and neural). MD is caused by the infection of lymphocytes by Gallid 

alphaherpesvirus 2. Vaccines have been used successfully in many nations to 

control and stop the spread of the disease, but recent data indicates that their 

effectiveness is declining now as a result of viral evolution. The current study 

was carried out from July to November 2022 to diagnose MD in 20 naturally 

infected chickens chosen at random from various regions and brought to the 

veterinary teaching hospital. The presence of gross and histopathological lesions 

of MDV infection was found to be (2,4% in the liver, 1,6% in the lung and 

kidney, respectively, 1,2% leg paralysis, 0,8% in the brain, and finally, 0,4% in 

the spleen) in a recent study. The gross lesion is distinguished by hemorrhage, 

congestion, splenomegaly, a nodular lesion of the liver, and a sprain of the leg 

nerve, whereas the histopathological lesions are distinguished by hepatocyte 

congestion, degeneration, and necrosis, infiltration of monocular cells, vasogenic 

edema, cell swelling, a hyaline cast of renal tubules, and lymphoproliferative foci 

Based on our findings, we conclude that MDV is present in backyard chickens in 

various areas of Mosul.  
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INTRODUCTION 

Marek's disease (MD) is an alymphoprolifative 

contagious disease that threatens industries worldwide. 

It affects birds such as turkeys, quail, and chickens, 

which are considered the most important hosts for this 

disease (Gimeno, 2014). Once infected, birds become 

lifelong carriers of this virus. MDV belongs to the 

Mardivirus genus in the Herpesviridae family 

(Suchodolski et al., 2010). The economic industry is 

suffering as a result of the clinical outbreak and 

vaccination costs for preventing this disease (Payne et 

al., 2000; Saleh and Khoudeir, 2020).  

 
In 1907, Josef Marek, a veterinarian who 

originally identified this disease more than a century 

ago, described it as "polyneuritis," which primarily 

affected old broilers with low morbidity and fiddling 

deaths (Zhuang et al., 2015). MDV transmission 

occurs via dander, feathers, poultry house dust, blood, 

litter and faeces (DAS et al., 2018). MD influenced 

multiple organs, including visceral organs, the 

peripheral nervous system, skin, and muscle (Kennedy 

et al., 2017). Because fowls are exposed to MD 

infection at a young age, they must be immunized.  

 
Hatcheries vaccine is used all over the world 

(Witter, 2001). Immunization against Marek's diseases 

results from both innate and adaptive immunity. 

Because MDV is a cell-associated virus, the vaccine 

induces a cell-mediated immune response. Safeguard is 

provided by T-cell activation, the release of IL-1B and 

IFNs and pro-inflammatory cytokines. In Iraq, the 

poultry industry plays an important role in the 

economy and includes different species of birds (duck, 

quail, and broiler).  

  
The current study was carried out to investigate 

the pathological cases of MD in domestic chicken for 

cases received by the veterinary teaching hospital, 

faculty  of veterinary medicine at University of Mosul . 
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MATERIALS AND METHODS 
       

Ethical approval  

The current research was ratified by the ethical 

committee for the extermination of animals at the 

College of Veterinary Medicine, University of Mosul 

based on a meeting on August 24, 2022. 

 

Animals 

The current study was carried out from July 

2022 to November 2022. Twenty infected samples out 

of fifty examined samples were collected from  birds 

that were randomly received from different regions in 

Mosul city and brought to the veterinary teaching 

hospital. All samples were submitted to the pathology 

laboratory of the department of pathology and poultry 

diseases at college of Veterinary Medicine, University 

of Mosul. The chickens that showed clinical signs were 

killed and then examined for any pathological changes 

and lesions in the internal organs, including (liver, 

kidneys, spleen and brain). 

 
Gross and Microscopic examination 

The macroscopic pathological examination of 

infected chicken cases was conducted in the post-

mortem laboratory to detect the presence of 

pathological changes within the affected organs. 

Affected samples were taken with a volume of 1–3 cm 

and placed in a 10% neutral buffered formalin solution 

for a week. After that, passes and treatments were 

carried out with alcohols, xylol, and paraffin wax, 

pouring them into wax molds, cutting, and making 

tissue slices with a thickness of 4-5 microns using the 

microtome (Al-Sabaawy et al., 2022). Finally all slides 

were stained with the routine stain hematoxylin and 

eosin and examined under an Olympus Japan 

microscope. 

 

RESULTS 

Gross lesion  

As shown in Fig.1, A total of 20 of the 50 cases had 

gross visceral lesions; the most commonly infected 

organs were the liver (6 cases, accounting for 2.4% of 

the total) (Figs 2 and 3), as well as the lung and kidney 

(4 cases for each organ, accounting for 1.6%), both 

unilateral. Fig. 4 shows a sprain of the leg nerve (3 

cases, accounting for 1.2%), a brain lesion (2 cases, 

accounting for 0.8%), and spleen enlargement (1 case, 

accounting for 0.4%) as shown in Fig.5.  

 

 

 

 

 

 

Fig.1: Showed the affected visceral organs with 

prevalence of it.  
 

Fig.2: chicken liver showed sever paleness (yellow 

arrow) in addition to patches of hemorrhage (Blake 

arrow). 

Fig.3: chicken abdominal muscle showed 

haemorrhage. 
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Fig.4: sprain of leg nerve Fig.5: splenomegaly of affected chicken 
 

Histopathological lesion  
As shown in table (1), histological sections were present in the liver, which was undergoing severe 

congestion inside the blood vessels with severe necrosis of hepatocytes (Fig. 6), cell swelling in the epithelial cell 

lining the renal tubules, hyaline cast and coagulative necrosis in the kidney section (Fig.7), and the brain section, 

which showed the presence of vasogenic edema (Figs. 8 and 9). 
 

Table 1 Display the affected organs, lesion categories, and grade (severe grade = 3, moderate grade = 2, 

and mild grade = 1).  

 
 

Affected organs Categories Grades  

Liver 
 

Circulatory disturbances and necrosis 
 

3 

Lung 
Inflammation 

 

1 
 

Circulatory disturbances 
 

3 

Kidney 

 

Necrosis 
 

3 
 

inflammation 
 

1 
 
 

Leg paralysis 
 

Inflammation 
 

1 

Brain 

 

Degeneration 
 

2 
 

necrosis 
 

3 
 

Splenomegaly 
 

Disturbances of growth 
 

3 

 
  

 

 

 

 

 

 

 

 

Fig. 6: liver section A: black arrow showed congestion while blue arrow showed 

degeneration and destruction of hepatic tissue, also there is loss of hepatic cord    X 

(10). B: showed sever hemorrhage  of hepatic tissue black arrow X( 100 ) 
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Fig.7: kidney section (A) black arrow showed coagulative necrosis of tubule &blue 

arrow showed presences of hyaline cast X 40, while B: the blue arrow showed the cell 

swelling &black arrow showed infiltration of inflammatory cell X 40.  
 

 

 

 

 

 

 
 

 

 

 
 

Fig. 8: A: brain section ; black arrow showed congestion of blood vessels while blue 

arrow showed glial cell(gliosis) X 10,while section. B: showed central chromatolysis of 

neuron (in which the neuron showed spherical perikaryo and loss of nuclei   (black 

arrow) X 40  
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.9: A: brain section showed spongy form (neurophagia) due to death and lyses of the 

neuron black arrow X 40, while B: showed spleen section with depletion (back arrow) of 

white pulp and proliferation X 10.   
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DISCUSSION 

Marek's disease is an oncogenic 

lymphoproliferative disease with a high morbidity and 

mortality rate that causes massive economic loss in 

farms worldwide (Boodhoo et al., 2016). Despite the 

fact that there are numerous vaccines available to 

prevent infection with this disease and the development 

of neoplasms and paralysis in affected poultry, 

shedding and subclinical circulation of the virus 

continue in farms (Gimeno et al., 2008).  
 

At the current work, most of the carcasses were 

in poor condition, exhibiting dehydration and 

emaciation during postmortem assessment. The liver 

was enlarged, pale in colour in some parts, while other 

sections showed bleeding, hemorrhage, and 

splenomegaly. 
 

Histopathological examination of the liver 

section showed infiltration of inflammatory cells, 

especially lymphocytes, degeneration of hepatocytes 

with loss of architecture in addition to some areas of 

necrosis, as well as there is depletion of white pulp and 

proliferation of red plp due to immunnosuppersion with 

noticeable haemorrhage and congestion. These changes 

in the liver and spleen were related to the strain of the 

virus, immunosuppression of the affected farms. 

Previously, similar types of lesions were discovered 

(Ravikumar et al., 2016; Bhut et al., 2017; Sneha et 

al., 2017).  
 

Histological kidney lesions showed cell 

swelling, interstitial infiltration of lymphocytes, and 

degeneration of tubular epithelium like coagulated 

necrosis and hyaline cast, and these contributed to the 

virulence of MDV and the antigenicity of it. These 

results confirmed the observation of Meng et al., 

(2018). Brain lesions occurred at both the early and late 

stages of infection, with early infection characterized 

by paralysis of the legs and the nerve sign, and late 

infection characterized by congestion, inflammation of 

glial cells, and a spongy form. These findings indicated 

that the lymphoid population was activated to varying 

degrees, which may have been relevant in the 

pathogenesis of the central nervous system response 

and the infection of endothelial cells, both of which are 

considered important (Zhuang et al., 2015).  
 

CONCLUSION 

These research results enhance our information 

on the pattern and type of Marek's disease virus 

infection in backyard chickens; additional research on 

virus mutation, virulence strain, control methods, and 

molecular investigation (RT-PCR) should be done. 
 

Conflict interest 
The authors reports that there are no conflicts 

of interest. 

REFERENCES 

ABDUL, F,M., CAREEM,B, D., HUNTER, A,J., 

SARSON, A., MAYAMEEI,H., ZHOU, S., and 

SHARIF, S., 2006. Marek’s diseases virus-induced 

transient paralysis is associated with cytokine  gene 

expression in the nervous system .journal Article Viral 

immunology .19(2)p167-176. 

https://doi.org/10.1089/vim.2006.19.167 

AL-SABAAWY, H,B., RAHAWI,A,M., and AL-

MAHMOOD, S,S., 2021. Standard techniques for 

formalin-fixed paraffin-embedded tissue: A 

Pathologist’s perspective. Iraqi Journal of Veterinary 

Sciences. 1; 35 (Supplement I-III):127–35. 

http://dx.doi.org/10.33899/ijvs.2021.131918.2023 

BERTZBACH, L.D., CONRADIE, A,M., YOU,Y., and 

KAUFER, B,B., 2020. Latest Insights into Marek’s 

Disease Virus Pathogenesis and Tumorigenesis. 

Cancers. 10; 12 (3):647. 

https://doi.org/10.3390%2Fcancers12030647 

BHUTIA, L,D., DAMODAR, and SINGH, Y., 2017. 

Occurrence of lymphoid leukosis in poultry population 

of Mizoram. Indian Journal of Veterinary Pathology; 

41(3): 228-231. http://dx.doi.org/10.5958/0973-

970X.2017.00056.6 

BOODHOO, N., GURUNG, A., SHARIF, S., and 

BEHBOUDI, S., 2016. Marek’s disease in chickens: A 

review with focus on immunology. Vet. Res ;47:119. 

https://doi.org/10.1186/s13567-016-0404-3 

DAS, S., DAS,  D., PANDA, S.K., SAGARIKA, S., and 

JENA, B., 2018. Pathological Studies of Marek’s 

Disease in Chickens. Int. J. Livest. Res ;8:207–217. 

https://dx.doi.org/10.5455/ijlr.20170720115734 

GIMENO, I.M. 2008. Marek’s disease vaccines: A solution 

for today but a worry for tomorrow Vaccine; 26:31–41 

https://doi.org/10.1016/j.vaccine.2008.04.009 

GIMENO, I.M. 2014. Marek’s Disease and Differential 

Diagnosis with Other Tumor Viral Diseases of Poultry. 

Encyclopedia of Agriculture and Food Systems; 156–

71. https://doi.org/10.1016/B978-0-444-52512-3.00193-5 

GIMENO, I, M., WITTER, H,D., HUNT, H,D., LEE, 

S,M.,  and REDDY,U., 2001. Marek's Disease Virus 

Infection in the Brain: Virus Replication, Cellular 

Infiltration, and Major Histocompatibility Complex 

Antigen Expression. Journal Article Veterinary 

Pathology, 38 ( 5)PP  491 to 503. 

https://doi.org/10.1354/vp.38-5-491 

KENNEDY, D,A., GAIRNS, C., JONES,M, J., BELL, 

A,S., SALATHE, R,M., BAIGENT, S.J., NAIR, 

V,K., DUNN, P,A., and READ, A,F., 2017. Industry-

Wide Surveillance of Marek’s Disease Virus on 

Commercial Poultry Farms. Avian Dis ;61:153–164. 

https://doi.org/10.1637/11525-110216-Reg.1 

MENG, F., DONG, G., ZHANG, Y., TIAN, S., CUI, Z., 

and CHANG, S., 2018. Co-infection of fowl 

adenovirus with different immunosuppressive viruses in 

a chicken flock. Poult Sci;97(5):1699–705. 

http://dx.doi.org/10.3382/ps/pex414 

PAYNE , L,N., and VENUGOPAL, K., 2000. Neoplastic 

diseases:Marek's disease, avian leukosis and 

reticuloendotheliosis. Rev. Sci. Tech. (Int. Office 

Epizoot.;19(2):544–564. 
https://doi.org/10.20506/rst.19.2.1226 

https://doi.org/10.1089/vim.2006.19.167
http://dx.doi.org/10.33899/ijvs.2021.131918.2023
https://doi.org/10.3390%2Fcancers12030647
http://dx.doi.org/10.5958/0973-970X.2017.00056.6
http://dx.doi.org/10.5958/0973-970X.2017.00056.6
https://doi.org/10.1186/s13567-016-0404-3
https://dx.doi.org/10.5455/ijlr.20170720115734
https://doi.org/10.1016/j.vaccine.2008.04.009
https://doi.org/10.1016/B978-0-444-52512-3.00193-5
https://doi.org/10.1354/vp.38-5-491
https://doi.org/10.1637/11525-110216-Reg.1
http://dx.doi.org/10.3382/ps/pex414
https://doi.org/10.20506/rst.19.2.1226


Marek's Disease Salience in Domestic Poultry ……. 

103 
 

How to cite this article: 
H.B. Al-Sabaawy, A. N. Taha, S.S. Al-Mahmood, 

Zad elhana N.A and  Faten saad ajeel, 2023.  
Marek's Disease Salience in Domestic Poultry: 

Gross and a Histopathological Study at Mosul City, 

Iraq. Journal of Applied Veterinary Sciences, 8 (2): 

98-103. 

DOI: HTTPS://DX.DOI.ORG/10.21608/JAVS.2023.19

0440.1213 

 

RAVIKUMAR, R., SARAVANJAAYAM, M., 

MADHESWARAN, R., and TAMILAM, T.V., 2016. 
Occurrence of avian leucosis complex in commercial 

layer chicken raised in cages. Indian Veterinary Journal. 

2016; 93(6):79-80. http://dx.doi.org/10.5958/0973-

970x.2016.00024 

SALEH,A., and KHOUDEIR, M., 2020. Preliminary 

Studies On The Virus Causing Outbreak Of Duckling 

Short Beak And Dwarfism Syndrome (Sbds) In Egypt. 

Journal of Applied Veterinary Sciences, 1;5 (4): 55–60. 

http://.doi.org/10.21608/javs.2020.118004 

SEHA, S., DEBIPRASANNA, D., PAND, S,K., SPRIYA, D., 

BASANTI, J., RAJE.S. H., and KUMAR., 2017. Avian 

leukosis in chickens: A Clinico-pathological survey. 

Journal of Entomology and Zoology Studies; 5(6):1697-

1701. 

SUCHODOLSKI, P,F., IZUMIYA, Y., LUPIANI, B., 

AJITHDOSS, D,K., LEE, L.F., KUNG, H., and 

JREDDY, S,M., 2010.Both homo and heterodimers of 

Marek’s disease virus encoded Meq protein contribute to 

transformation of lymphocytes in 

chickens. Virology;399:312–321. 

https://doi.org/10.1016/j.virol.2010.01.006 

WITTER, R.L. 2001. Protective Efficacy of Marek’s Disease 

Vaccines. Marek’s Disease ;57–90. 

http://.doi.org/10.1007/978-3-642-56863-3_3 

ZHUANG, X., ZOU, H., SHI, H., SHAO, H., YE, J., and 

MIAO,J., 2015. Outbreak of Marek’s disease in a 

vaccinated broiler breeding flock during its peak egg-

laying period in China. BMC Veterinary Research 

.23;11(1). http://.doi.org/10.1186/s12917-015-0493-7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://dx.doi.org/10.21608/javs.2023.190440.1213
https://dx.doi.org/10.21608/javs.2023.190440.1213
http://dx.doi.org/10.5958/0973-970x.2016.00024
http://dx.doi.org/10.5958/0973-970x.2016.00024
http://.doi.org/10.21608/javs.2020.118004
https://doi.org/10.1016/j.virol.2010.01.006
http://.doi.org/10.1007/978-3-642-56863-3_3
http://.doi.org/10.1186/s12917-015-0493-7

