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Abstract 

Introduction: Marek’s disease (MD) is a tumourous disease caused by Marek’s disease virus (MDV) and most commonly 

described in poultry. The aim of the study was to determine the occurrence of Marek’s disease virus infections in Poland and 

analyse clinical cases in the years 2015–2018. Material and Methods: The birds for diagnostic examination originated from  

71 poultry flocks of various types of production. Birds were subjected to anatomopathological examination post mortem, during 

which liver and spleen sections and other pathologically changed internal organs were taken. These sections were homogenised 

with generally accepted methods, then total DNA was isolated and amplified with a real-time PCR. A pair of primers 

complementary to the MDV genome region encoding the meq gene were used. Results: MDV infection was found predominantly 

in broiler chicken flocks (69.01%), and also in layer breeder (9.85%) and commercial layer flocks (7.04% each). Conclusion:  

The results of research conducted in the years 2015–2018 clearly indicate that the problem of MDV infections is still current. 
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Introduction 

Marek’s disease is a disease of poultry whose 

aetiological agent is a herpesvirus called Marek’s 

disease virus (MDV) belonging to the Herpesviridae 

family. This disease is most commonly described in 

poultry (1, 10). 

There are three serotypes of Marek’s disease  

virus. Serotype 1 includes pathogenic strains and the 

Rispens CVI988 vaccine strain, serotype 2 includes 

apathogenic strains isolated from chickens, and serotype 

3 includes the herpesvirus HVT FC 126 isolated from 

turkeys. In serotype 1 there are 4 pathotypes with mild 

(MDV), virulent (vMDV), very virulent (vvMDV), and 

very virulent plus (vv+MDV) pathogenicities (10, 13, 

14). 

Preventive vaccinations are carried out in day-old 

chicks. The in ovo vaccination method can also be used, 

however, due to prohibitively high costs, this method has 

not found wide application. This vaccination does not 

protect birds against infection with the virulent field 

strain of MDV, but only against the occurrence of 

clinical symptoms and anatomopathological changes in 

the internal organs (5, 15, 16). 

Marek’s disease clinically presents several forms, 

from hyperacute, through visceral, and classical to 

nervous. Very often there are none of the clinical 

symptoms typical for this disease. Only weight loss and 

an increase in the number of deaths among birds are 

observed. In the internal organs of infected birds, mainly 

enlargement of the liver and spleen is noted with the 

presence of necrotic foci in these organs (2, 3). 

Virological methods (isolation in cell cultures or chicken 

embryos) and methods based on molecular biology 

principally using amplification reactions (PCR) together 

with their variants, e.g. real-time PCR, are used for 

routine diagnosis of MDV infection (7, 11, 17, 18). 

To avoid the possibility of infecting birds with  

the virulent field strain of MDV, it is recommended to 

follow the biosecurity rules strictly in the first  

three weeks of life after their introduction onto the farm 

(16, 17). 

Based on our own research, in recent years an increase 

in the pathogenicity of isolated MDV strains has been 
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observed (unpublished data). Therefore, the aim of the 

study was to determine the occurrence of MDV 

infections in Poland in the years 2015–2018 using 

molecular methods and the analysis of clinical cases. 

Material and Methods 

Birds. The research material consisted of birds 

from 71 flocks of poultry suspected of being infected 

with MDV, sent to the Polish National Veterinary 

Research Institute for diagnosis: 53 flocks of broiler 

chickens, 10 flocks of layer breeder chickens,  

6 flocks of commercial layer chickens, 1 flock of broiler 

turkeys and 1 flock of broiler geese. In these flocks, 

antibiotic administration did not impart any therapeutic 

effects. Therefore, MD was suspected on the basis of 

clinical symptoms and pathological changes. These 

birds were decapitated according to the official 

procedure, and during the necropsy the occurrence of 

anatomopathological changes was assessed, and liver 

and spleen sections and sections of the other infected 

internal organs were taken. The birds in 43 flocks of 

broiler chickens, and in all layer breeder and layer 

commercial flocks were vaccinated against Marek’s 

disease on the first day of life. The flocks of turkey and 

geese were not vaccinated against MD. Only a molecular 

biological method was included in the laboratory 

diagnosis, and no histopathological examination was 

performed. 

Total DNA isolation. The sections of visceral 

organs were homogenised under a generally accepted 

procedure. Isolation was performed using the QIAmp 

Viral DNA Mini Kit commercial kit (Qiagen, Germany). 

The isolated DNA was stored for further examination at 

a temperature below −20°C. 

Primers for real-time PCR. A pair of primers 

specific to the MDV genome region encoding the meq 

gene were used with the sequences of 5′-GGA AAC 

CAC CAG ACC GTA GA-3′ for the forward MEQ F 

primer and 5′-ACG CTC AGC TTT GTC CTG TT-3′ for 

the reverse MEQ R primer. The starters were 

synthesised at Genomed in Warsaw, Poland. 

Control DNA. The DNA from the G48 reference 

strain of MDV was used as the positive control, and total 

DNA isolated from uninfected SPF chicken embryo 

fibroblast (Specific Pathogen Free, Lohmman, 

Germany) cell culture was used as the negative control. 

Real-time PCR. The reaction was carried out in  

a thermal cycler (Biometra, Germany), the volume of the 

reaction mixture was 25 µL, and the composition was: 

13.5 µL of QuantiTect SYBR Green (Qiagen, 

Germany); 0.5 µL of MEQ F primer; 0.5 µL of MEQ R 

primer; 8.5 µL of RNase-Free Water (Qiagen, 

Germany), and 2.0 µL of total DNA from visceral 

organs. The reaction was performed in 40 cycles and the 

temperature and duration parameters were as follows: 

the holding stage was at 50°C for 2 min and 95°C for  

10 min, the cycling stage was at 95°C for 15 s and 60°C 

for 1min, and the melting curve stage was at 95°C for 15 s, 

60°C for 1 min, 95°C for 30 s, and 60°C for 15 s. 

Results 

In the clinical examinations of birds during the 

years 2015–2018, growth inhibition (5.49%) and 

paralysis (4.44%) were observed. In necropsies, 

anatomopathological changes were most often found in 

the form of hepatomegaly (76.25%) with necrotic foci 

(60.1%), and splenomegaly (57.54%) with necrotic foci 

(34.7%). Pathological changes in other internal organs 

were rarely reported. 

Based on the results of real-time PCR in 2015, 

infection with the virulent field strain of MDV was 

detected in only three flocks. The affected birds were 

broiler chickens of the Ross 308 line at the age of 5–6 

weeks located in the Łódź (two flocks) and Mazovian 

(one flock) regions. No anatomopathological changes in 

internal organs were observed in these flocks, apart from 

subnormal body weight. 

In 2016, no MDV genetic material was found in 

flocks of broiler chickens, and in only two flocks of layer 

breeders. HyLine line infected chickens at 29 and 34 

weeks of age were located in the Lower Silesian and the 

Kuyavian-Pomeranian regions. Necropsy in one flock at 

29 weeks of age revealed significant liver and spleen 

enlargement and necrotic foci. 

The presence of genetic material of the virulent 

field strain of MDV was detected in the next year in  

a total of 36 flocks, including 28 flocks of broiler 

chickens of the Ross 308 (15 flocks) and Cobb500  

(13 flocks) lines aged 2–6 weeks, 3 flocks of layer 

breeders of the Ross 308 (2 flocks) and HyLine (1 flock) 

lines aged 32–40 weeks, and 3 flocks of commercial 

layer chickens of the Lohmann line at 29–30 weeks of 

age. In addition, the presence of MDV was confirmed in 

1 flock of Big 6 broiler turkeys at 18 weeks of age and 

in 1 flock of broiler geese at 7 weeks of age. These flocks 

with positive results in real-time PCR were located in the 

Mazovian (18 flocks), Lublin (12 flocks), Łódź  

(1 flock), Świętokrzyskie (2 flocks), Podlasie (4 flocks) 

and Podkarpackie (1 flock) regions. The flock of broiler 

turkeys was located in the Kuyavian-Pomeranian region, 

and the flock of broiler geese in the Greater Poland 

region. In both broiler chicken flock types, layer 

breeders, and commercial layers, a very small 

percentage of birds evidenced growth retardation, 

paralysis, and anatomopathological changes in the form 

of liver and spleen enlargement with multiple necrotic 

foci. In the flock of broiler turkeys, only growth 

inhibition was noticed, but in the broiler geese flock the 

presence of tumourous lesions in the liver, spleen and 

intestines were observed. The results of real-time PCR 

confirmed the infection in broiler geese, which were 

kept in a building where the Marek’s disease infection 

was noted in the past in layer breeder chickens. 
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In 2018, MDV infection was confirmed in 22 

flocks: 18 broiler chicken flocks of the Ross 308  

(9 flocks) and Cobb500 (9 flocks) lines aged 5–6 weeks, 

2 flocks of layer breeders of the Ross 308 line aged 29 

and 39 weeks and in 2 flocks of commercial layers of the 

Lohmann line aged 36 and 42 weeks. These flocks came 

from the Mazovian (11 flocks), Lublin (3 flocks), 

Świętokrzyskie (2 flocks), Podlasie (3 flocks), Podkarpackie 

(2 flocks) and Greater Poland regions (4 flocks). In 

broiler chickens from these flocks, subnormal growth 

was noted, while in flocks of layer breeders 

anatomopathological changes in the liver and spleen 

were observed. 

In summary, out of all the flocks examined, MDV 

genetic material was most often found in broiler 

chickens (49 flocks; 69.01%), and then in descending 

order in layer breeders (7 flocks; 9.85%), in commercial 

layers (5 flocks; 7.04% ) and broilers turkeys (1 flock; 

1.40%) and broiler geese (1 flock; 1.40%). The results 

are shown in Table 1 and Fig. 1. 

The meq gene is very often used to determine the 

pathogenicity of MDV of serotype 1 strains (8, 9), and 

was therefore used in this study. All the results obtained 

with the use of primers for the meq gene proved that the 

MDV strains detected in Poland belong to serotype 1 and 

pathotype 4, i.e. the so-called vv+MDV strains. 
 

 

Table 1. Positive results of real-time PCR during the years 2015–2018 

Year 

Type of production 

Total Broiler  
chickens 

Layer 
 breeders 

Commercial 
layers 

Broiler  
turkeys  

Broiler 
geese 

2015 3 - - - - 3 

2016 - 2 - - - 2 

2017 28 3 3 1 1 36 

2018 18 2 2 - - 22 

Total 49 7 5 1 1 63 

 
 

 
 

Fig. 1. The positive results of real-time PCR for detection of MDV in field samples 
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Discussion 

Marek’s disease is one of the most serious epizootic 

threats to large scale poultry production. The reasons for 

the losses it can inflict are the inhibition of birds’ 

growth, the induction of anatomopathological changes 

in the internal organs and consequential meat 

condemnation in slaughterhouses, and an increased 

number of dead birds (6, 14, 15). 

For many years, an increase in the pathogenicity of 

MDV strains has been observed despite 

immunoprophylaxis being used in day-old chicks. Such 

an increase was observed as early as 1997 in the 

vaccinated flocks of birds (3, 4). 

As per the results of the presented research, an upward 

trend in the number of flocks of MDV-infected poultry 

has been visible since 2015. According to preliminary 

analyses, an upward trend has been continuing in the in 

the years since the end of the investigated period 

(unpublished data). 

Similar tests were carried out in Turkey in layer 

breeder flocks. The study birds came from three regions 

of the country and were necropsied in 2017 and 2018. 

The study used the same research method and primers 

for the meq gene as the present research. In the birds 

studied, tumourous lesions were also most frequently 

seen in the liver and spleen in the form of significant 

enlargement of these organs and the presence of necrotic 

foci. MDV genetic material was detected in 120 out of 

602 samples tested, which constituted 19.93%. The 

analysis confirmed that the Turkish strains belong to the 

pathotype of vv+MDV strains and have a high degree of 

similarity to strains isolated in other countries, e.g. in 

Italy and Hungary (6, 19). 

In the USA, material for analogous research came 

from 104 poultry farms of various types of production 

located in the state of Pennsylvania. MDV genetic 

material was detected in birds from 36 farms (34.61%). 

The percentage of the infected birds on farms ranged 

from 12% to 63.4% (1). Also these birds’ clinical 

symptoms and anatomopathological changes were 

similar to those observed in the birds in the present 

study. 

Investigations in Brazil also confirmed that MDV 

infection is a significant problem. In addition, double 

infection with MDV and reticuloendotheliosis virus was 

diagnosed in samples from a flock from the vicinity of 

San Paulo (4). Birds from this flock had not been 

vaccinated against Marek’s disease. Apathy and a decrease 

in appetite as well as a significant fall in body weight 

were observed in the sick birds. Sections gave a clear 

indication of significant enlargement of the internal 

organs and the presence of tumours, i.e. as observed in 

the authors’ research. 

Similar cases came to light in studies performed in 

India. In the period from January to March 2015, 

examinations were carried out on two farms in the 

province of Ri Bhoi. On the first farm, bird mortality was 

recorded at 5.5% over a three-day period, while on the 

second, mortality was much higher and amounted to 

approximately 34%. It was presumed that the reason for 

such a high percentage of dead birds was secondary 

bacterial infections. Laboratory diagnosis was pursued 

with primers specific to the MDV genome region 

encoding for the ICP4 gene. To confirm the correct 

diagnosis, meq gene primer sequences were also used. 

The presence of reticuloendotheliosis virus genetic 

material was not detected in either flock (12, 13). 

Based on our study and research carried out in other 

countries, it can be concluded that MDV infection is still 

a problem for global poultry production. It is of 

particular concern that the serotype and pathotype 

apparently highly prevalent in Poland is very virulent, 

and the isolated strains need to be investigated further to 

elucidate their characteristics in detail. 
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