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Marek�s disease (MD) is a viral disease of poultry
that is clinically manifested by paralysis of legs and
wings. During the post mortem examinations the
presence of tumors in visceral organs can be observed.
The etiological agent of the disease is a herpesvirus
called Marek�s disease virus (MDV) belonging to
Herpesviridae family and Alphaherpesvirinae sub-
family (5, 7, 9, 12).

On the basis of its serological features, the virus can
be classified into three serotypes. The first serotype
is represented by all the most virulent and oncogenic
strains. The second serotype includes naturally non-
pathogenic strains, while the third serotype is repre-
sented by nonpathogenic strains of turkeys. Inside the
first serotype four pathotypes with different virulence
and oncogenicity can be distinguished. Three genes,
including 132 bp sequence, Meq and pp38 genes, are
directly associated with oncogenicity of the first MDV
serotype (5).

The diagnostics of MD is mainly based on anato-
mopathologic, histopatologic, virologic, and serologic
examinations. The methods recommended by the
World Organization of Animal Health (OIE) include
a radial immunodiffusion test in agar gel, which is
capable of detecting MDV in feather follicles, and

a immunodiffusion assay in agar gel (AGID) for the
detection of antibodies against Marek�s disease virus
antigens. These methods are rapid, cheap and routine-
ly applied for the detection of the virus under survival
conditions (10). Presently, in laboratory diagnostics the
use of the polymerase chain reaction (PCR) and its
several variants have become more common. The fa-
miliarity with MDV genome has allowed the applica-
tion of PCR for the detection of the132 bp sequence
and meq oncoprotein (1-3, 8).

The aim of the study was the comparison of the
accordance, sensitivity, and specificity of anatomico-
pathologic changes with RID test and the recently
developed PCR for the detection of Marek�s disease
virus in field samples.

Material and methods
Materials. Samples were collected during the necropsy

of 256 chickens from 31 chicken farms suspected of Ma-
rek�s disease virus infection. Feather follicles, and sections
from the liver and spleen were taken.

Radial immunodiffusion assay (RID). The assay was
conducted according to recommendations given by Mar-
quardt et al. (11). The 1% solution of 1% agar in 8%
sodium chloride was prepared. After heating the whole
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mixture to 56°C, the solution of 20% standard positive
serum against MDV with titer 8 was added. Petri dishes,
6 mm in diameter, were covered with a 3 mm agar layer.
The feather tips were inserted into the agar at approximately
1 cm distance from each other. The dishes were incubated
in a humid chamber at 37.2°C for 24-48 hours. The preci-
pitate rings around the feather tips indicated the presence
of the viral antigen.

DNA extraction. The extraction was performed with the
A&A Biotechnology (DNA Gdañsk) commercial kit. The
materials taken from the birds were homogenized. Two
hundred microliters of the homogenisate were suspended
in a mixture of 100 µl of TE buffer (10 mM TRIS, 1 mM
EDTA, pH 8.0), 200 µl of LT buffer (phenol, chloroform,
and isoamyl alcohol solution in 1 : 1 : 24 ratio) and 20 µl of
proteinase K solution (20 mg of proteinase K in 1 ml of
distilled water). The obtained suspension was incubated
at 37°C until the total clarification of the solution was
attained. After vigorous shaking for 20 seconds and incu-
bation for 5 minutes in 75°C, the samples were centrifuged
for 3 minutes at 500 × g. The volume of 300 µl of the su-
pernatant was moved to the separation columns filled with
silica bed in Eppendorf tubes and then centrifuged for
1 minute at 500 × g. Subsequently, 500 µl of A1 solution
(96% ethanol with 5 M sodium chloride) was added and
centrifuged again under the conditions previously used. The
columns were moved to new tubes and 300 µl of A1 solu-
tion was added, after which all the tubes were centrifuged
again. In the next step, TE buffer was heated to 75°C, and
200 µl of the buffer were added to each column. The silica
bed was incubated for 5 minutes at room temperature and
then centrifuged for 30 seconds at 500 × g. The extracted
DNA was stored at �20°C.

Primers. The primers applied for the amplification were
specific for 132 bp sequence and meq of Marek�s disease
virus. The primers� sequences for the 132 bp region were:
132F 5� TAC TTC TAT ATA GAT TGA GAC GT3� i 132R
5� GAG ATC CTC GTA AGG TGT AAT ATA 3�. The
primers sequences specific for meq gene were: Meq1 5�
GCA CTC TAG AGG TGT AAA GAG ATG TCT CAG3�,
Meq2 5�TAA CTC GAG GAG AAG AAA CAT GGG GCA
TAG3�.

PCR conditions. Total volume of the PCR mixture was
50 µl and contained 5 µl of PCR buffer, 2 µl of dNTP
mixture (0.2 mM), 2 µl of 5 mM magnesium chloride (not
applied for meq gene amplification), 2 µl of each primer,
4 µl of template DNA, 1 µl of thermostabile DNA poly-
merase, and 32 µl of deionized water.

Thermal conditions. The following thermal conditions
were applied for the amplification of 132 bp repeats and
meq gene: 96°C for 2 minutes (initial detaturation); 94°C
for 1 minute (exact denaturaion); 56°C for 1 minute (pri-
mers anealing); 72°C for 1 minute (chain prolongation);
72°C � 10 minutes (final prolongation of chain).

PCR products analysis. The PCR products were sepa-
rated in 2% agarose gel in a TBE buffer (TRIS Base � 10.8 g;
boric acid � 5.5 g; 4 ml of 0.5 M; EDTA at pH 8.0) for
1 hour under 120 V. Into each well 5 µl of reaction mixture
and 2 µl of loading buffer (0.25% bromophenol blue; 40%
water solution of sucrose) was loaded. The molecular
weight of the obtained products was determined on the

basis of a molecular weight marker, which was pUC19
plasmid DNA digested with HaeIII and TaqI (DNA
Gdañsk). After finishing the separation, the gel was
stained in ethidium bromide (1 µg/ml) for a half an hour.

Estimation of the accordance. Comparison of the
necropsy, RID test, and PCR results was conducted out
according to the given method (Fairchild et al.) (6).

Results and discussion
Marek�s disease was a serious economic threat to

the poultry industry until an effective vaccine was
developed in 1969. In spite of regular immunopro-
phylactics, Marek�s disease is still often diagnosed in
chicken farms. The presence and intensity of charac-
teristic lesions are conditioned by many different
factors, like age of birds, breed, conditions of raising,
and immunological status.

The percentage of birds with specific lesions reached
about 20%-60% in the flocks. The enlargement of the
liver and spleen with a number of necrotic and tumo-
rous changes were observed in 126 examined birds
(49.2%). The viral antigen in feather follicles was de-
tected in of 145 birds using RID test (56.6%) (tab. 1).

In the next step of the trial, the PCR for detection
of meq gene and 132 bp sequence, characteristic for
strains of serotype 1 MDV, was applied. In the case of
virulent MDV strains one specific product for meq gene
� s-meq (1062 bp) was detected on the gel. In case
of vaccine strains an additional band of size 1240 bp
(l-meq) was visible. The second PCR product is an
effect of attenuation, which leads to the insertion
within one of two copies of the meq gene in MDV
genome (4). Based on PCR for 132 bp sequence, only
one product of size 434 bp was obtained for virulent
strains, and for vaccine strains a characteristic �lad-
der� of PCR products (302 bp, 434 bp, 506 bp) was
detectable. The ladder is a consequence of viral atte-
nuation that causes duplication of 132 bp sequence in
MDV genome (13). The results of both PCRs were
identical, and the presence of MDV genome was con-
firmed in 181 examined samples (70.7%).

Subsequently, the accordance, sensitivity, and spe-
cificity of necropsy, RID test and PCRs results were
confronted.

The MDV antigen was detected in feather follicles
of 111 birds with lesions. The comparison of necropsy
and RID test results (tab. 2) revealed 80.8% of their
accordance. In the case of 34 animals in which no
lesions were found, viral antigens were detected in 15
birds. On the other hand, the presence of an antigen
was not confirmed in 15 birds with MD lesions.

Tab. 1. Summary of conducted experiments
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The sensitivity of RID test was estimated for 76.5%,
and the specificity for 86.4%. The detectability of
infected birds using RID test was higher as compared
to necropsy.

The comparison of necropsy and PCR results
showed that the characteristic amplification products
for meq gene and 132 bp sequence was detected in
181 DNA samples and the tumors were observed in
126 birds (tab. 3). The accordance of both methods

was 78.5%. Necropsy revealed the disease symptoms
only in 69.6% of the examined birds in which the
presence of MDV genome was confirmed. The speci-
ficity of PCR was evaluated for 100%.

In comparison to 181 positive samples in PCR, RID
test disclosed viral antigen in 126 birds. The calcu-
lated accordance and sensitivity of both tests were in
line in 85.9%, and 80.1%, respectively. The specifi-
city of PCR was estimated at 100%, like previously.

Additionally, in 44 samples examined with PCR, the
presence of products specific for MDV1 vaccine strain
Rispens CVI988 was detected.

The elaboration of appropriate diagnostic methods
is crucial for quick and reliable disease recognition
and the implementation of administrative procedures.
Nowadays, molecular methods, like PCR, are com-
monly applied for fast and efficient detection of
viruses that cause difficulties with in vitro cultivation.
The PCR method enables the identification of an etio-
logical factor even before the lesions appear.

The conducted experiment confirmed that also in
the case of MDV infections the PCR is a valuable and
efficient supplementary method in the routine diagno-
stic techniques of MD.
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Tab. 3. Comparison of necropsy and PCR results
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Tab. 2. Comparison of necropsy and RID test results

ysporceN
segnahc

DIR
larenegnI

+ �

+ 111 1 51 621

� 1 43 1 69 031

latoT 541 111 652

111 + 96Accordance: ������� × 100% = 80.8%;
     256

111Sensivity: ��� × 100% = 76.5%;
145

 
96Specificity: ��� × 100% = 86.4%

111


