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Background: Marek’s disease is a chicken lymphoproliferative viral illness. As new viruses
emerge, vaccination immunity is being broken and hence pathogenecity assessment and vaccine
evaluation related to the pathogen is critical for developing vaccine immunity in the field.
Methods: An experimental investigation was conducted to determine the pathogenicity of
field isolates against Marek’s disease in antibody-free chicks and to assess the protective
efficacy of the Marek’s disease vaccination. The viral isolates in question were discovered
during an outbreak investigation for a previous study. The pathogenicity and effectiveness
trial used a complete random design.

Results: In the pathogenicity trial, chickens inoculated with Bishoftu and Mojo field isolate
had lower body weight 77.7+3.757 and 78.15+1.95 g at 10 dpi, respectively, when compared
to un-inoculated controls, 89.85+3.838 g at 10 dpi. Incidence of early mortality syndrome
(35% and 25%), lymphoma (53.8% and 40%), and overall mortality (50% and 45%) between
Bishoftu and Mojo isolates, respectively, was discovered. Vaccinations with Herpes virus of
turkey challenged chickens were provided complete protection against Marek’s disease.
Conclusion: Based on the findings in pathogenecity assessment experimental trials,
Bishoftu and Mojo isolates were designated as virulent Marek’s disease viruses. Regular
vaccinations with Herpes virus of turkey vaccine and supported by biosecurity measures in
poultry farms are important to prevent the disease.

Keywords: chicken, Marek's disease virus, pathogenicity, vaccine efficacy, Ethiopia

Introduction
Poultry farming is a significant agricultural activity in most rural communities
around the world. It provides a consistent source of petty income as well as scarce
animal protein in the form of meat and eggs to rural households.! For a long time,
home chicken farming has been an essential component of the rural economy, with
small and large-scale poultry farms rapidly expanding throughout Ethiopia.’
However, many developing countries’ poultry industries are facing major chal-
lenges as a result of the growing threat of infectious diseases in general, and viral
diseases in particular, which makes poultry production difficult.’ Marek’s disease
(MD) is one of the main viral diseases that cause significant economic losses.* The
disease is a highly contagious and economically important oncogenic and paralytic
viral illness of chicken.’

Marek’s disease (MD) is caused by an enveloped DNAAIpha-herpes virus that
infects bird species (Gallus gallus domesticus) and causes chronic infection.® This
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virus, which belongs to the Herpesviridae family, was
previously categorized as a Gammaherpesvirus because
of its lymphotropic nature. MDV is now classified as
a family of Herpesviridae, subfamily Alphaherpesvirinae,
genus Mardivirus, and species Gallid Alphaherpesvirus 2
(GaHV-2) based on genomic organization and repetitive
structures validated by virus sequencing research.”® The
MDYV group of viruses is divided into three serotypes: 1, 2,
and 3, on the basis of their antigenic resemblance and they
showed major differences in genome and biological fea-
tures. Serotype-1 MDYV has also been divided into four
pathotypes: moderate (m), virulent (v), very virulent (vv),
and very virulent plus (vv+), based on several parameters
death strain

lesions, and vaccine

9,10

such as rate,
protection.

The source of infectious virus is thought to be the
epithelium of the feather follicle, which sheds infectious
virions.'! Inhalation of infectious virions from shed feather
dander is the first step in MDYV infection. The virus is
present in the spleen, thymus, and bursa of the host bird
within 24 hours of contact in the lungs by infected
213 which

B lymphocytes. Early cytolytic infection, latent infection,

macrophages, transfer the virus to
late cytolytic infection with immune suppression, and
transformation phase are the four stages of pathogenesis.
Marek’s disease is characterized by paralysis of the legs,
wings, and neck, as well as weight loss, abnormal pupil,
and eyesight impairment. The vaccination provides life-
long protection and, more particularly, induces an anti-
tumor immune response to later infection with field strains
which reduces mortality rates. It does not guard against
virus infection, reproduction, or splread.m’15 MDYV vaccine
strains such as serotype 1 (GaHV-2) attenuated live vac-
cine (strain CVI988/Rispens), serotype 2 (GaHV-3) strains
SB-1, and serotype 3 (MeHV-1) Herpesvirus of Turkey
(HVT) are commercially available. Both serotypes 2 and 3
are reflected non-virulent and generate an immune
response which is protective against some serotype 1
field strains.'®

Marek’s disease issues in the field based on the advent
of the first MD vaccinations, primarily the serotype 3
(HVT) vaccine,

appeared to be under control.'” However, due to the pre-

herpesvirus of turkeys the disease
sence of a constant virus reservoir, the vaccine was unable
to induce immune responses that protected against infec-
tion, and the number of vaccinated birds decreased in these
flocks. This constantly circulating virus population served
as a foundation for the development of new MD virus

strains. These isolates were discovered to be able to
break the protection induced by the first-generation HVT
vaccinations in the late 1970s. New pathotypes have
emerged, showing that MDV is continuing to evolve
towards increased virulence.'' The lack of a global patho-
typing method that can be used in many laboratories
throughout the world is a big stumbling block to MD
research development. Currently, researchers are working
to encourage pathotyping technologies to become more
standardized.'®

Because Marek’s disease virus 1is highly cell-
associated, suspensions must contain viable cells or living
cells to assure MDV survival.'"® Adopting the ficoll-paque
method, lymphocytes from heparinized blood, lymphoma
cells, and spleen cells must be isolated and preserved in
liquid nitrogen using dimethyle sulfoxide (DMSO)."
Marek’s disease virus has become a priority problem in
commercial and backyard poultry production systems,
despite vaccination practices using HVT wvaccine, and
improved biosecurity measures in Ethiopia are limited. In
addition to this difficulty, Ethiopia still lacks information
on which pathotypes are in circulation. However, a few
researchers have used MDYV isolation and genetic charac-
terization to determine serotypes;> no research has been
done to determine which pathotypes are circulating in the
country.

As the basis of this study, outbreak field Marek's dis-
ease virus strain was molecularly identified and alignment
with phylogenetic analysis with a reference pathotype
strain using the meq gene nucleotide sequence was
clustered (M Yasin, email [or personal] communication,
August, 2021). The Mareks disease virus was isolated
from commercial chickens of all ages and breeds reared
under intensive management systems that had experienced
Marek’s disease outbreaks. The chicken was often vacci-
nated bythe provider company at day one, which could
suggest the field outbreaks could be from vaccine failure
or management issues. However, the experimental patho-
typing trial methodologies used by different laboratories
have not been consistent and particular pathotyping and
vaccine efficacy evaluation is needed. The best fit
approach employing commercially available SPF hens
could produce pathotype rankings that are comparable to
the traditional ADOL method.'® In laboratories where
prototype MDV reference strains are not available,
a modified best fit pathotyping approach is useful.?’
Therefore, the lack of specific pathotyping identification
against the circulating virus serotype makes it difficult to
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control and prevent Marek’s disease in Ethiopia. On the
basis of this particular study, nucleotide sequences were
compared with vMDV, vwwMDYV, and vv+MDV sequences
available on the Gene Bank from a previous study
(Bishoftu 2019 MDV Isolate Meq gene partial cds and
Mojo 2019 MDV Isolate Meq gene partial cds). As
a result, this study was conducted to identify the patho-
genicity of Marek’s Disease Virus serotype-1 in antibody-
free chicks and to assess the protective efficacy of the MD
vaccination against the virus circulating in chicken in
Eastern Shewa poultry farms of Ethiopia.

Materials and Methods
Study Area

The study was carried out based on outbreak field Marek's
disease virus serotype-1 from poultry farms found in
Bishoftu and Mojo, East Shewa zone of Oromia regional
state, Ethiopia. These areas are well known as the main
belt for poultry production in Ethiopia. The laboratory
investigation of pathogenicity and vaccine efficacy study
were conducted in the National Veterinary Institute (NVI)
located at Bishoftu.

Bishoftu town is located 47 km south east of Addis
Ababa at 9°N and 40°E, at an altitude of 1,850 meters
above sea level (m.a.s.l) in the central high land of
Ethiopia. It has a short rainy season from March to April
and a long rainy season from June to September. The
average annual rainfall is 1,150 mm, while the maximum
and minimum temperatures are 28.6°C and 12.9°C,
respectively. Mojo town is located at about 88 km south
east of Addis Ababa. Its mean monthly temperature of the
area ranges from 22°C to 34°C.*!

Study Animal and Study Designs

A controlled experimental study was implemented to
determine the pathogenicity of field isolates and vaccine
efficacy using day-old white leghorn breed chicks which
were hatched at the NVI. A completely random design
(CRD) method was employed to assign the chicks. In total,
120 white leghorn day-old layer chicks were assigned
randomly for the pathogenecity trial. For the pathogenecity
assessment trials there were two experimental groups con-
sisting of three and four pens: (1) testing the pathogenicity
of two different field isolates from Bishoftu and Mojoby,
with criteria like: decrease in body weight, incidence of
early mortality syndrome (EMS), MD lymphoma, and
overall mortality to compare with reference strain; (2) to

assess the protective ability of monovalent (HVT) vaccine
(NVI product) against challenge with two different field
isolates; to evaluate the capacity of field isolate breaking
vaccine immunity. Observed data such as the percentage
EMS, lymphoma incidence, and overall mortality between
pre-vaccinated challenged and unvaccinated challenged
control were recorded.

The chickens were randomly assigned either to the
three pens for testing pathogenicity (two treatment groups
and one uninoculated control) or to the four pens to assess
the protective ability of monovalent vaccine (two pre-
vaccinated by two different field isolate groups and two
unvaccinated by two different field isolates groups).
Experimental chickens were followed for a periods of
7-weeks post-challenge for the first trial in pathogenicity
and 7-weeks post-challenge for the second trial in the
vaccine efficacy test. At the termination of the experiment,
all remaining chickens were necropsied. Experimental
pathotyping trial by comparing its pathogenicity and vac-
cine efficacy with reference strain that most closely look
like, especially in the most critical parameters by best fit
method. All of the tests on chickens were carried out
humanely, according to ethical guidelines.

Challenge Virus Titration
Duck embryonic fibroblast (DEF) cell lines were commer-
cially purchased and used for virus titration of Marek's
disease virus serotype-1. The tissue culture suspension to
be titrated was diluted in sterile tubes and 10-fold virus
dilutions were prepared from 10" to 107> (0.5 mL viral
suspension in 4.5 mL of GMEM without serum) of field
isolate. The 100 uL viral dilutions of 10~ were dispensed
into each of 10 wells of column 1 to 10 in Row E and
continue for every dilution step towards Row A (dilution
10") micro plate wells containing 100 pL DEF cells.
Column 11 was left empty and column 12 was inoculated
only cell for controls. Finally, the plate wells were sealed
by micro plate sealer and incubated at 38°C in the pre-
sence of a 5% CO, incubator for up to 10 days. The
inoculated plates were observed under an inverted micro-
scope daily starting from inoculation date up to day ten.
The titers for each virus isolates were determined accord-
ing to the following formula (titer/mL).*

The Spearman-Karber formula:

Log10=((x0—(d/2)+d(> ri/ni)))

where xo=Log 10 of the reciprocal of the lowest dilu-
tion at which all set monolayer’s are positive;
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d=Log 10 of the dilution factor that is the difference
between the log dilution intervals;

ri=number of positive test monolayer’s out of ni; and

> (ri/ni)=Y(P) sum proportion of the tests beginning at
the lowest dilution showing a 100% positive result and the
summation was started at dilution Xo.

Using the Spearman Karber method, the challenge virus
titer was determined by the Tissue Culture Infective Dose
(TCID 50) assay and the result was converted to Plaque
Forming Units (PFU) [assuming 1 TCID50 = 0.69 PFU].**
The field isolates selected for the challenge study were
prepared in 1,000 PFU/dose as per the sample titer result.*’

Pathotyping Trial

Pathotyping of the field isolates was achieved by best fit
pathotyping trial by comparing its pathogenicity and evalu-
ating the protective efficacy of vaccines with appropriate
reference strains described by earlier experimental
works.'®?* The modified best fit pathotyping method is
useful to laboratories where prototype reference strains of
MDYV are not accessible.? Firstly, non-vaccinated chickens
were challenged and the pathogenicity test identified points
such as early mortality syndrome, lymphoma incidence, and
overall mortality. In the second trial, monovalent HVT
vaccinated chickens challenged along with non-vaccinated
challenged control for vaccine efficacy test.

Experimental Animal and Managements

Specific pathogen free (SPF) eggs were imported from
Germany and stored in sterile conditions, then entered
into a cleaned and disinfected digital egg incubator at the
NVI hatchery rooms. For the first 18 days, eggs were
placed in a yellow egg tray by way of adjusting the
humidity and temperature. On the morning of day 18, the
eggs were moved from the yellow egg tray to black hatch-
ing crates at the bottom of the incubator and the chicks
started hatching on day 21. Then SPF day-old White
Leghorn chicks obtained after hatched were used for the
MDYV serotype | pathotyping trial. All groups were housed
in separate classes with a local wooden made partition.
The experimental house ceiling, walls, and floor were
disinfected using 1% formalin. Clean disinfected deep
litter was spread over the floor for bedding. Equipment
including a drinker and feeder were cleaned, disinfected,
and introduced to the houses and the house was kept
closed and warmed before the chicks were introduced.
The 120 experimental chicks were reared in a pen with
infrared bulbs for heating and deeplitter for bedding. The

chicks were fed on purchased starter commercial ration for
20 days and fed a rearing commercial ration until the end
of the experiment and clean water was given. Mortality
was recorded daily. All experiments were performed in
animal facilities according to Ethical Guidelines.

Pathogenicity Test

To evaluate the pathotypes of field isolates, we used
a pathogenicity test on the chicks. Sixty of 1-day-old
SPF unvaccinated layer chicks were randomly divided
into two treatment groups; A and B each containing 20
chicks for both Bishoftu and Mojo isolates, respectively.
The remaining 20 chickens were kept as control. This was
used to compare pathogenicity of field isolate with refer-
ence strain, especially in the most critical parameters, such
as decrease in body weight, early mortality syndrome
(EMS) (between 8 and 18 dpi), lymphoma incidence, and
overall mortality. Pathotypes were identified by the com-
parison with appropriate reference strains described by
earlier works. The birds were inoculated with 1,000 PFU
of challenge virus of individual isolate via intra-peritonial
route except for the negative controls at day 1 with the use
of identification wing tags. The chickens were carefully
kept in separate rooms to prevent transmission between
groups and for easy observation of changes. Bodyweights
were measured 10 dpi.?’ The presence of challenge virus
in experimental birds was confirmed by PCR with DNA
extracted from feather tips from challenged chickens at 20
dpi. The incidence of lymphoma and overall mortality
were assessed until 7 weeks from dead birds and necropsy
at the termination of experiment from the remaining
birds.*

Vaccine Efficacy Test

To evaluate the protective efficacy of monovalent vaccine,
the isolate used in the first trial was used for this efficacy
test. Sixty 1-day-old SPF layer chicks were first randomly
divided into two groups; A and B, each containing 40
vaccinated chicks and 20 unvaccinated chicks for control.
Forty chicks were vaccinated with monovalent HVT sub-
cutaneously at day 1 with the use of identification wing
tags. The remaining groups of 20 chicks were maintained
as unvaccinated control.

The serum samples were collected at 7 days post-
vaccination and screened by agar gel immunodiffusion
(AGID) test.?® The tests were conducted using a petri
dish by making a 1% agarose in 8% sodium chloride
mixture and the agar was poured to a thickness of 2—
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3 mm. Holes were cut in the agar using an agar cutter with
a center well and four wells were spaced at equal distance
around the center well. The antigen was placed in the
center well and the standard antiserum and test serum
samples were placed in alternate exterior wells. The anti-
gen used in this test was MDV-infected tissue culture cells.
Plates were examined after 24 h of incubation. The appear-
ance of one or more clearly definable precipitation lines
after 24 h constituted a positive test result. Absence of any
precipitation lines was recorded as a negative test result.'®

Ten days later, the vaccinated and unvaccinated
groups were randomly divided into four groups; two vac-
cinated and two unvaccinated control. Two vaccinated
groups, each with 20 chicks per pen, and two unvaccinated
control groups, each with 10 chicks per pen. All chicks
from each group, including the unvaccinated controls,
were challenged with approximately 1,000 PFU/chick of
both Mojo and Bishoftu isolates. This indicates the ability
of isolates to be protected by specific vaccine. The out-
come data (vaccine efficacy) are generally expressed as
a proportionate reduction in disease attack rate (AR)
between the unvaccinated (ARU) and vaccinated (ARV)
studies.?’

Where: VE=vaccine efficacy,

ARU=Attack rate (both MD lesions and mortality rate)
of unvaccinated chickens, and

ARV=Attack rate (both MD lesions and mortality rate)
of vaccinated chickens.

New growth feathers from each chicken were collected
20 days post challenge (dpc), and identification of DNA by
PCR for MDV serotype 1 was done. Chickens were
observed for 7 weeks after the challenge.>® For vaccine
efficacy the percentage of EMS, lymphoma incidence
(examined for gross lesions from chickens died during
experimental period and from chickens killed at the end
of the experiment) and overall mortality in experimental
birds were recorded up to 7 weeks post challenge (dpc).

Data Analysis

The data collected from the experimental trial were carefully
entered into Microsoft excel. The entire data was transferred
to the STATA (version 14) software program for analysis.
Descriptive statistics were done to present data using tables
frequency was used to summarize data of EMS, lymphoma
development and overall mortality percentages.One- way
ANOVA was applied to check the difference between
groups. Multiple comparison tests byBonferroni tests were
used to know which group of mean is the difference

significant. A P-value of <0.05 was used to declare statistical
significance. The mean value and standard error (SE) of
decreased body weight between groups were determined
according to treatment groups.

Results

The isolation of the Marek's Disease Virus serotype-1 and
the basic data was from a previous study. The meq gene
sequence data was presented in the previous study with the
result of genetic distance between Bishoftu and Mojo
0.000 (100% different).
Comparison of the Meq gene nucleotide sequence of

isolates at similar, not
these isolates with that of 20 reference strains showed
a high similarity with virulent BC-1 strain of USA (genetic
distance of 0.004 or 99.996%) and virulent MPF57 and
04CRE strains of Australia (0.007 and 0.009 genetic dis-
tance, respectively). Nucleotide sequences were also com-
pared with vMDV, vwMDYV, and vv+tMDV sequences
available on the Gene Bank from a previous study
(Bishoftu 2019 MDV Isolate Meq gene partial cds and
Mojo 2019 MDV Isolate Meq gene partial cds).

Infective Dose of the Marek’s Disease Virus
Serotype-|

The titration for infectivity of Bishoftu and Mojo isolates
to Duck embryonic fibroblast (DEF) continuous cell was
determined by calculating the 50% end point. The total
infectious titers of DEF by Bishoftu and Mojo isolates per
ml were logo>® TCIDsy/mL (10°°=3,981 TCIDso/mL,
1TCID5¢=0.69 PFU, then 3,981 TCIDs,=2,747 PFU) and
logi03.5 TCIDsy/mL (10°°=3,162 TCIDsy/mL=2,182
PFU), respectively. The challenging dose in PFU was
1,000 PFU (0.4 mL) and 1,000 PFU (0.5 mL) in
Bishoftu and Mojo isolates, respectively.

Result of Pathogenicity Test

One-way ANOVA was used to see the mean difference
between groups. Mean difference between groups was
statistically significant (P<0.05). Both isolates were patho-
genic in challenged chickens: 35% and 25% of chickens
were displayed EMS; 53.8% and 40% lymphoma, and
50% and 45% overall mortality, respectively. The body
weight in the two isolates was lower when compared with
uninoculated controls at 10 dpi (Table 1). The conven-
tional PCR test was performed for identification of MDV
serotype 1 from new growing feather tips at 20 days post
inoculation and the result was indicated as positive.
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Table | Pathogenicity Test Result Between Bishoftu and Mojo Challenge Virus Isolates
Group Origin of Route | Dose/ | Body Weight (g) by Mean | EMS (%) Lymphoma | Overall
Size Challenge Virus PFU * Standard Error (%) Mortality (%)
(10dpi) P-value
20 Bishoftu IP 1,000 77.7£3.757 0.017 7120 (35) 7/13 (53.8) 10/20 (50)
20 Mojo IP 1,000 78.15+1.95 5/20 (25) 6/15 (40) 9/20 (45)
20 Uninoculated - - 89.85+3.83 0/20 0/20 0/20
control
Abbreviations: dpi, days post-infection; EMS, Early mortality syndrome; IP, Intra-peritonial route.
Multiple comparison tests showed that the mean PDjiscussion

differences between treatment and control groups were statis-
tically significant (£<0.05) but the mean difference between
the Mojo and Bishoftu isolates challenged groups was non-
significant (P>0.05) (Table 2). Gross pathological changes
induced in experimental birds by field isolates are shown in
Figure 1.

Efficacy Test Results
Agar gel immunodiffusion (AGID) test result showed all
collected serum samples from pre-vaccinated experimental
chickens were positive. The results were read over a lamp in
a darkened room and the appearance of the precipitation line
was observed after a 24 h incubation period (Figure 2).
Both Bishoftu and Mojo challenge virus isolates were
pathogenic in unvaccinated challenged chickens: 30% and
20% chickens displayed EMS; 42.8% and 37.5% lym-
phoma, and 50% and 40% overall mortality, respectively.
However, chicken groups vaccinated with HVT vaccine
were safe with the absence of any MD lesions and mor-
tality. The PCR test for identification of MDV serotype 1
was positive from new growing feather tips at 20 days post
inoculation. Vaccinations with HVT challenged groups
were provided complete protection against the MD lesions.
Both Bishoftu and Mojo isolates were unable to break
vaccinal immunity, as indicated in Table 3 and Figure 3.

Table 2 Multiple Comparison Test of Body VVeight Between
Groups by Bonferroni

At Day 10
Row mean Column mean
B C
C 0.035 -
M 1.00 0.045

Abbreviations: B, Bishoftu isolate challenged group; M, Mojo isolate challenged
groups; C, uninnoculated control.

Marek'’s disease virus (MDYV) isolation and molecular detec-
tion were obtained in previously conducted research of this
research team. This study was conducted to determine the
pathotypes of the virus and monitor the vaccine efficacy
against the virus from outbreak MDYV sick chicken in the
study areas isolated so far. Marek’s disease vaccines could
not prevent the evolution of MDV due to the inability of the
vaccines to convene sterile immunity and hence new emer-
gent viruses have been a capacity of breaking vaccine
immunity.'® Pathotype designations reflect important biolo-
gical properties that correlate with the breakthrough of
vaccinal immunity in the field. Evaluation of MDYV isolates
for the pathotyping gives information about isolatable virus
pathotype to find a suitable vaccine candidate.

In this study, a pathogenicity trial was conducted by best
fit method, and comparisons with appropriate reference
strains described by earlier works were investigated. This
involved two groups of chickens; non-vaccinated and
FC126-vaccinated (HVT). The pathotyping system such as
the Avian Disease and Oncology Laboratory or best fit
systems  still mportant method to
determine pathogenicity level of MDV-1.'" Although the
evolution into more pathogenic pathotypes has been recog-

becomes ian

nized, the phylogenetical clustered finding of a previous
follow-up study offered that isolates obtained from the
Bishoftu and Mojo groups in the current study belong to
the lower end, with virulent MDYV strains in the USA and
Australia. This might be due to identical use of vaccines
like HVT vaccines because MD vaccines are not capable of
inducing immune responses that protect against infection.
The pathogenicity test was done to determine the
pathogenicity of field (Bishoftu and Mojo)
in vivo. Based on this pathogenicity trial, the present

isolate

study indicated both Bishoftu and Mojo isolates were
pathogenic in unvaccinated chickens, inducing MD lesions

3 5 2 https:

Dove!

Veterinary Medicine: Research and Reports 2021:12


https://www.dovepress.com
https://www.dovepress.com

Dove Yimer et al

Figure | Post mortem lesions: Liver tumour (A) and Spleen tumour (B).

Test serum

Positive
control

Figure 2 AGID test result showed precipitation line.
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Table 3 Vaccine Efficacy Test Result Between the Pre-Vaccinated and Unvaccinated Challenged Groups

Overall Mortality

5/10 (50)
4/10 (40)

Lymphoma (%)

447 (57)
4/8 (50)

EMS (%)

3/10 (30)
2/10 (20)

Challenge Virus

Age Challenge

10d

10d

10d

10d

Route

IP
IP
IP
IP

Dose

1,000 pfu
1,000 pfu

1,000 pfu

1,000 pfu

Isolate Area

Vaccine

Age

Route

Sc

Sc

Dose

2,000 pfu/0.2 mL

2,000 pfu/0.2 mL

Strain

HVT-FCI26

HVT-FCI26

Group Size

20

20

10
10

Abbreviations: HVT, Herpes virus of Turkey; Sc, Subcutaneous route; IP, Intra-peritonial; B, Bishoftu; M, Mojo; d, days.

in 53.8% and 40%, respectively. This finding is in line
with reports which stated that the incidence of lymphoma
in unvaccinated chickens was 50-66%, designated
a virulent pathotype.”® In addition, the incidence of very
virulent and virulent lymphoma was 93% and 62%,
respectively, as reported in Korea.”” HVT vaccination
provides good protection against all of these effects.*’
This study also showed that early mortality syndrome
(EMS) in Bishoftu and Mojo isolates was 35% and 25%,
respectively. This finding is in agreement with the other
findings which reported 33—40% EMS within a few weeks
of inoculations.”® The percentages of overall mortality in
the present study were 50 and 45% in Bishoftu and Mojo
isolates in challenged non-vaccinated chickens, respec-
tively. The virulent strain was responsible for 53-66% of
overall mortality in non-vaccinated chickens. This varia-
tion might be due to variations in the number of experi-
mental chickens per pens, differences in virus dose, age of
inoculation, or chicken breed used.

The mean difference between groups was statistically
significant but it does not tell us which group of the mean
is the difference significant. Therefore, multiple
Bonferroni comparison tests were used to indicate in
which group of the mean the difference is significant. It
showed that the mean difference between treatment and
control groups was statistically significant (P<0.05) but the
mean difference between Mojo and Bishoftu isolates chal-
lenged groups were non-significant (P>0.05). The present
isolates were less body weight depressive than the study
conducted that showed that chickens inoculated with very
virulent and virulent strains were depress in body weight
53.70£1.01 and 63.38+0.93 at 10 dpi, respectively.”’ This
might be due to variation in feed ration, feeding time, and
amount of feed given to the chicks, and due to differences
in viral dose during challenge. Based on these pathogeni-
city comparisons the isolates from Bishoftu and Mojo
were designated as virulent pathotypes.

The challenge test was also done to evaluate the effi-
cacy of HVT (FC-126) vaccine. To confirm the pathogeni-
city comparison result, each pathotype appears to be
associated with the ability to be protected by specific
MD vaccines. The efficacy of MD vaccines used was
determined post-vaccination in vitro by measuring the
antibody level and in vivo by challenge with field MDV.
In this study, the productions of antibodies in vaccinated
chicks were tested by AGID method at 9 days post-
vaccination due to inaccessibility of the ELISA kit. As
described in the in standard,'® the agar gel
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Figure 3 Efficacy test result between pre-vaccinated (A) and unvaccinated challenged group (B).

immunodiffusion (AGID) test was employed most com-
monly to detect antibodies. In virulent MDYV pathotype,
response in HVT-vaccinated chickens did not differ from
pathotype. The
responded to the challenge virus by EMS, and lymphoma

reference  virulent control  groups
incidence and overall mortality rate were recorded. There
were MD lesions on visceral organs after post-mortem
examination in control unvaccinated challenged groups.
However, there were no MD lesions found on visceral
organs or death occurred in pre-vaccinated challenged
chickens. The chickens vaccinated with HVT (FC-126)
vaccine were fully protected against the effect of the
challenge virus that could be due to absence of variation
from virulent pathotypes. Therefore, HVT (FC-126) is
efficacious to protect the vMDV circulating in Bishoftu
and Mojo isolates. This finding is in agreement with
the stated vaccination that HVT provided complete protec-
tion against MD lesions in virulent pathotypes in
Australia.*’

The result of these pathogenicity and efficacy
tests confirmed that the circulation of field viruses of
MDV-1 were virulent pathotypes in both Bishoftu and
Mojo poultry farms. The vaccination program or utiliza-
tion of the MDV vaccine based on HVT as a monovalent
product is still available in many countries. The vaccine is
inexpensive, available as cell-free and effective when the
field exposure is not a severe or virulent pathotype
(vMDV).?873% This report was in agreement with the pre-
sent study, circulation of oncogenic field viruses of MDV-

1 were virulent pathotype and can be protected well by
HVT vaccine. Although the HVT vaccine has been suc-
cessful in controlling major losses from the disease, there
were occurrences of MD outbreaks. This might be due to
the challenge with virulent viruses before the develop-
ment of vaccinal immunity and improper use of the
vaccine.

Conclusions

The study shows that isolates originated from the study
areas were pathogenic in unvaccinated challenged chick-
ens. Vaccinations with HVT challenged chickens provided
complete protection against the MD lesions and the iso-
lates were unable to breaks vaccinal immunity. The present
study was challenged with a lack of ELISA kit for quanti-
fying produced antibody after immunization. Regular vac-
cinations with HVT (FC-126) vaccine and supported by
biosecurity measures in poultry farms is needed to prevent
introduction of the Marek’s Disease Vaccine and timely
flock immunity level after immunization should be quan-
tified to assess and improve the preventive measure in the
sector.
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