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ABSTRACT

One hundred and twenty SPF chickens were divided into four equal groups (30 birds for each ).
The {irst and second groups were vaccinated with inactivated Salmonelln Enteritidis (S.E) and
Egp drop syndrome (EDS) inactivated oil adjuvant vaccine respectively. The third group was
vaccinated wirh combined S.E and EDS inactivatled o1l adjuvant vaccine while the last group was
kept as non vaccinated control. Each group received first dose of vaccine at 4 weeks old tollowed
hy second dose 4 wecks later from the first dose and boostered at 16 weeks before the onset of egg
production .Blood samples were collected weekly for determination of humoral immune response,
which estimated hy using microagglutination test (MAT) and Enzyme Linkced Immunosorbent
Assay (ELISA) for S Entendis ,direct haemagglutination inhibition (HIT) and ELISA test for
EDS vaccine Higher antibody response was ohserved in vaccinated groups at Third, seventh &
Twentieth wcoks after first vaccination .

The results of the a previous test proved that the monovalent and combined vaccine
induced good protection against both diseases. The potency test fecal shedding and reisolation
fron: the internal organs after challenge supporied thesc results, also there was no interference
between bacterial and viral inactivated antigens on the immunc stimulant of vaccinated fowls to each
other. In conclusion the bosstered dose of vaccine before the onset of egg production gave good
results in the immnne rcsponse against both diseases.

INTRODUCTION

Enteridis and Egg drop
syndrome arc two impordant diseases
affecting  poultry.  Salmonella  remains  the
maint food home bacterial diseases affecting
hwmnan (F), It is the major cause of food bormn
discase i human over the last 20 years, during
which contaminaed egg were the most
important  vehicle of (he infection (2).
Salmonella ar¢ introduced in poultry farms
by several ways . including day old iufected
chick , domesnic animals, humans , equipment,
water , food the presence of wild birds, rodents,
and mscets (1), Infected breeder flocks  are
responsible  for vertical transmission , the
eggs are contaminated either from the ovary
or during the passage through the cloacal feces
[rom infectad or carrier hensthe buds suevive
from clinical disease whcn infected in young
stage may show few signs of infection but they
become carricrs with or wilthout prescnce of
ciinical seicnce and pathological lesions, (3) .
Rirds [ree of bacteria in comtact with
imoculated  birds  become  infected  and
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excreted S.Enteritidis in the feces following
12 to 24 hours (4).

Laying hens experimentally exposed Lo
S.enteridis soon after hatching may remain
ifected until maturity, producing contaminated
eggs and eliminating the hactenda to the
environment (5). Once the farms is
contaminated, it 1is difficult to climinate
Salmonella (6).The vaccing is the hest method
for controlling the disease (7).

The egg drop syndrome (EDS) was
originally designated as the solememher of
tbe subgroup 111 avian adenoviruses but |l
has been now moved to new genous
atodenovirus (8).

Egg drop syndrome is a disease of
laying hens characterized by a sudden and
frequently large drop in egg production ,with
the loying of soft shelled eggs (2). The first
sign of Egg drop syndrome is loss of colour
of pigmented eggs, guickly followed by
production of thin , soft or less shclled eggs
(10). The thin shelled egps often lLave a
rough , sand paper like fexture or grunular
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roughening of the shell at one end. The fall
in the production can be very rapid or
extended over weeks. Inactivated EDS oil
adjuvanted vaccine had produced by Vet. Serum
and Vaccine Research Institute (VSVRI) and
gave good protection. So the objective of this
study was to prepare the bivalent vaccine of
S.Enteridis and Egg drop syndrome in a
single and combined form for protection
poultry against diseases caused by these
agents before the onset of egg production.

MATERIAL AND METHODS

Strains used
Bacterial strain

S. Enteritidis strain: was kindly obtained
from department of Microbiology , Faculty of
Veterinary Medicine , Cairo University.

Viral strain

Egg drop syndrome seed virus (EDS) :
EDS-76 live virus was supplied by the
central Veterinary Laboratory ,Weybridge
England with a titre of 10’ EIDsy/ m! and
haemagglutinating unit was 2 (11).

Laboratory host system
Embryonated chicken eggs

9 to 11 days old embryonated chicken
specific pathogen free (SPF) eggs were obtained
from Ministry of Agriculture, Koum Osheim,
Fayoum, Egypt were used for propagation and
titration of the virus EDS76 (11).

Chickens

One hundred and twenty, one day hubberd
SPF chicks were obtained from private farm
and reared under strict hygienic measures. in
isolated and disinfected cages till reaching 4
weeks of age.

Cloacal swabs and blood samples were
collected from all chickens to be free from
S.enteridis and EDS virus.
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Mice: one hundred Swiss webster mice of
18-20 gm weight were used for passaging of
the bacterial strain and safety test of the
prepared vaccines.

Adjuvants

It was obtained from Aerobic Bacterial
Vaccines Department , Veterinary Serum and
Vaccine Research Institute (VSVRI), Abbasia,
Cairo.

Vaccines preparation

S. Enteritidis inactivated oil adjuvant vaccine
(12).

Inactivated oil EDS virus vaccine (13) and
combined inactivated oil adjuvant S. E. and
EDS vaccine. The combined inactivated oil
adjuvant S.E. and EDS was prepared by mixing
equal volumes of both inactivated cultures
(14) then the prepared vaccine was dispensed
into sterile bottle and stored at 4°C till used.
The bacterial and virus contents within each
dose (0.5ml) were adequately adjusted to be the
same in both vaccine.

Quality control of the prepared vaccines

Purity, sterility, safety and potency test
were applied to the prepared vaccine according
to the recommended procedures (15).

Serological test

Serum sample were collected weekly till
24 weeks and serological tests were carried
out by the following tests:

Haemagglutination inhibition test (2) for EDS
virus and Microagglutination test (I16) for
S.enteridis were carried out.  Enzyme linked
immunosorbent assay was adopted (17) for S.
Enteritidis and (18) for detection of EDS 76
antibody.

Experimental design :One hundred and twenty
of chicken at 4 weeks of age were divided into
four groups as shown in Table 1.
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Table 1. Experimental design
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Vaccinal group No. of chicken

Dose of vaccine

Time of vaccination Time of challenge

Group 1: vaccinated

with S.E adjuvanted 30
by mineral oil

Group2: Vaccinated

with EDS adjuvanted 30
by Mineral oil

0.5 ml contain 9x10°
(mcferland no 1).for S.
Entritidis
0.5 m! contain 2'¢
Haemagglutinating unit of from the first dose.
EDS virus particle

1st dose atd week of 10 birds challenged at
age. 8 week from 1 st dose
of vaccination.

2" dose after 4 week
10 birds challenged at
20 week post 1%

Group3: Vaccinated 0.5 ml contain 9x10°® for Booster dose at 16 vaccination
with combined 10 S. Entritidis and 2'° EDS ~ week from the first
vaccine adjuvanted by virus particle dose, before onset of 10birds challenged at
mineral oil egg production 8,20 weeks for the
Gr4: Control 30 None control groups.
Challenge orally with 1
ml contain 3x 10°
(mcferland nol) for §.
entritidis
Fecal shedding and detection of research Institute (VSVRI) producing an
S.Enteridis in tissues post challenge: effective and successfully used inactivated oil

was carried out (19). Groups vaccinated with
single or combined and control were
challenged with a dose of Iml contain
3x10® (mcferland No. 1) of S. Enteritidis
virulent strain . At 8 weeks and 20 weeks
from the first dose of vaccine , fecal
samples were taken at weekly intervals to
observe shedding of S.Enteridis. At 12 and
24 weeks in the two groups and control
group received challenge were sacrified and
internal organs were examined bacteriology.

Protective index was calculated previously
(20) recorded Table 6.

RESULTS AND DISCUSSION

Salmonella Enteritidis is the more serious
disease affecting poultry industries so the
vaccination is a practical approach for
controlling salmonellosis in chicken.

Egg drop syndrome (EDS) virus causes a
drop in egg production and affect the quality
of the shell since there is no treatment for EDS
infection so the Veterinary Serum and Vaccine

adjuvant vaccine .The possibility to produce a
combined vaccine against two major diseases
affecting layers was tested in this study to
reduce and prevent shedding through farms.

The combined vaccines have the
advantages of providing protection against
more than one disease at the same time thus
reducing vaccination expenses and number of
vaccination per farm.

Concerning the results of
microagglutination and ELISA test observed
from the data given in Tables 2,3. That the
GMT. of S. Entritidis antibodies was increased
to reach the highest value at 3 w, 7 w, 20 w ,
after 1% vaccination, on the other hand the
control non vaccinated group showed steady
level at all intervals. Inactivated oil adjuvant S.
Entritidis vaccine when administered s/c to
chicken at 4, 8 weeks has been shown to
provide good protection against challenge at
20, 24 weeks (20).
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Table 2. Geometric means of antibody titres in sera of chicken vaccinated with different
types of vaccine measured by microagglutination test for S. Entritidis

5 Weeks post first vaccination
Vaccinal §
Gm“l’s§1234567891012141618202224
=
=]
Group.1

vaccinated with 3 59 113 135 130 145 160 197 193 182 171 155 139 115 190 237 237 237
S.E adju. By

mineral oil
Group 3
Vaccinated with
combined 0.0 65 130 160 150 156 197 211 208 194 187 164 160 138 208 249 249 249

vaccine adju. By
mineral oil

Group 4 Contrel 0.0 0.0 00 00 00 00 00 00 00 006 00 00 00 00 00 00 00 0O

Table 3. Mean absorbance value in sera of chickens vaccinated with different types of
vaccine measured by ELISA test for S. entritidis

Weeks post first vaccination

Vaccinal

Groups 8§ 9 10 12 14 16 18 20 22 24

)
[
W
&
un
=]
~1

UOBULIIVAIL]

Groupl
vaccinated :
with S.E adju.0.275 1.65 1.85 2.18 1.90 2.38 2.51 2.78 2.70 2.59 245 2,20 191 1.60 2.35 2.89 2.89 2.89
By mineral
oil
Group 3
Vaccinated
with
combined 0.273 1.85 2,19 2.30 2.19 2.68 2.70 2.80 2.78 2.71 2.56 2.31 2.25 198 2.40 2.99 299 299
vaccine adju,
By mineral
oil
((Bfr;r:rpo‘ll 0.2700.2790.2780.2700.2610.2850.2880.2790.2870.2790.28 10.2900.2930.295 0.295 0.2870.2930.290

for groups 2,3 consequently. Testing the
effect of the second dose revealed an
increasing by 1.5 to 1.7log2 at 7weeks post
first dose in the same group, while
administered dose before onset of lay induced
high antibody titre of (10.3 and 10.8 log2) at
20 w from the first vaccination .The achieved

EDS virus differ from other Adeno viruses
by strongly agglutination of avian RBCs ,as
recorded in Table 4 .Geometric mean of
antibody titre against EDSV gradually
increased at 3weeks post vaccination with a
satisfactory titre of 8.5, log2 and 9.4, log2
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titte for two groups was acceptable and EDS -ELISA antibody titre Table 5 was
promising in comparable with that of the in harmony with results of HI, we can notice
recorded protective titre (7log2) as observed that ELISA reading were increased at 3,7,20

by (12, 21). weeks after 1™ vaccination .These results are
consistent with previously recorded study
(23).

Table 4. Geometric means of haemogglutination inhibition (HIT) antibody titre log2 in sera of
vaccinated chickens against EDS virus.

Weeks post 1* vaccination

Vaccinal

groups 1 2 3 4 S5 6 7 8 9 10 12 14 16 18 20 22 24

uopeupw.&ud

Group2
vaccinated with
EDS adju. By
mineral oif

0 21 70 85 83 85 %0 100 100 96 930 88 85 8.1 101 10.3010.3010.28

Group3
vaccinated with
combined 0 25 76 93 89 92 106 106 109 103 98 94 92 89 10.7 10.8010.8010.79
vaccine adju.
By mineral oil

Group 4 control 0 O 0 0 0 0 0 0 0 0 0 0 1) 0 0 0 0 0

Table 5. EDS ELISA antibody absorbance value in groups of chicken vaccinated with
different types of vaccines expressed as optical density

= Weeks post 1™ vaccination
[y
-
Vaccinal groups 5
5§ 1 2 3 4 5 6 7 8 9 10 12 14 16 18 20 22 24
g.
=
Group2
vaccinaled with 4 10 1 17 {33 189 175 2.15 2.35 2.66 2.60 2.40 233 2.16 1.88 152 2.74 278 278 2.76
EDS adju. By
mineral oil
Group3

vaccinated with
combined vacecine 0.183 1.42 1.70 2.15 196 246 2.63 295 2.85 263 245 2.13 1.80 2.62 3.16 3.15 3.16 3.15
adju. By mineral
oil

Group 4 control  0.181 0.1810.1850.1800.1790.1700.1730.1800.1890.1850.183 0.1830.1730.1800.1790.172 0.179 0.180

Negative control values from 0: 0.196
Positive value from 1.05
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Results of challenge test against virulent S.
entritidis was tabulated in Table 6 proved that
combined vaccine gave protection percent 80
%, in contrast 60% in the monovalent vaccine
at the group received challenge at 8 weeks,
while it was 100% in the monovalent and
combined vaccine at the groups received
challenge at 20 weeks post first vaccination
(20).

In comparison with the control group the
mortality rate was 50%,40% at challenge. at
8,20w respectively. The mortality rate was
ranged previously from 35% to 50% (20,23).

Shedding of S. Entertidis was lowered in
1 and 2™ weeks at group 1,3 in birds which
received challenge at 8 weeks, while its
completely eliminated at 3™, 4 ™ weeks . The
birds at the same groups received challenge at
20 weeks is completely eliminated through the
four weeks, in comparison with the control
group the shedding was found after challenge
till the end of the experiment Table 7 ,this
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results are similar to that recorded in S.E.

adjuvant vaccine (20).

Several factors might be related to the non
isolation of S. entritidis from fecal samples in
groups 1,3 at 3 w, 4 w in the chicken received
challenge at 8 w and at 1, 2, 3, 4 w in the
group received challenge at 20 weeks due to
acquired immunity from vaccine or acquired
natural resistance against enteric pathogens
with the gradual development of the intestinal
flora and the immune system (24).

After challenge the lesions in the birds
which were non vaccinated included
pericarditis, inflammed ovary and swallen with
inflammation caeca, congestion of liver,
spleen and enlarged gall bladder. Birds which
died within 48 hrs of challenge often
manifested by fever and milder lesions than
these which died later, in contrast very mild
lesion in vaccinated groups received challenge
at 8w, no lesion were observed in vaccinated
groups which challenged at 20 weeks.

Table 6. Potency Test of chicken vaccinated with S. entritidis alone or in a combined form

Potency of birds received challenge at 8 w

post 1* dose of vaccination

Potency of birds received challenge at 20 w
post 1" dose of vaccination

Groups of chicken No. of dead birds /

No. of dead birds / weeks

NO. of weeks post 1* Dead/ *Protection N{. of 12 challenge Dead/ *Protection
chic.ken challenge survived percentage chicken po & survived percentage
1w 2w 3w 4w lw 2w 3w 4w
Group | Vaccinated
with $.E adjuvanted 10 1 1 - - 210 60% 1o - - - 0/10 100%
by mineral oil
Group 3
Vaccinated with
combined vaccine 10 1 - - 1110 80% 1¢ - - - - 010 100%
adjuvanted by mineral
ail
Group 4 Control 10 3 2 - - 5o - 10 2 2 - - 4/10 .

* Protection percentage as described (280) to calculate protective index (PI) for Salmonella as formula :

PI = Incidence in control — incidence in vaccinates X 100

Incidence in control
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Table 7. Fecal shedding of S. enteritidis after oral challenge of chickens vaccinated with different

types of vaccine

No of Positive / total number of living birds after challenge at No of Positive / total nomber of living birds after challenge at

Sw 20w
Groups of 1w 2w 3w 4w Iw 2w 3w 4w
chicken Noof No of No of No of No of No of No of No of
ex. Noof No of ex. Noof ex. Noof ex. Noof ex Noof+ ex  Noof ex. Noof
Chicke +ve Chicl.(en +ve Chicke +ve Chicke +ve Chicke +ve Chicke ve Chicke +ve Chicke +ve
n n n n n n n
Group |
vaccinated
with 5. E 210 19 /8 /8 010 010 0/10 /10
vaccine 10 9 8 8 10 10 16 10
adjuvanted (20%) (11.1%) (0%) (0%) (0%) (0%) (0%) (0%)
by mineral
ail
Group 3
vaccinated
with
combined 1/10 /9 0.9 0/9 0/10 o110 0/10 0/10
vaceine 10 gomy 2 anim 2 0w ° 0% 0 om ° om 0 om0 ow
adjuvanted
by mineral
oil
Group4 |, 610 3 s U o U5 S0 o 3B 2/6 6 16
Control 60% (45%) (40%) (20%) (50%) (40%) (33.3%) (16.6%)

Ex. Examined

As shown in Table 8 the recovery rate of §.
entritidis from organs in the group received
challenge at 8w were 20 % at group 1
vaccinated with monovalent vaccine , but it
was 10 % in groups 3 which received a
combined S. Entritidis and EDS vaccine in
comparison with 70 %, in the control group
after challenge at 8w .

After challenge at 20 w , the birds given
monovalent or bivalent vaccine didn't shed S.
entritidis, and the organs were not colonized,
in contrast the control groups was 60%
recovery from organs. The ability to clear
infection in a short period after challenge
exposure is an indication of the acquired
protection of the antibody response (25) .

The results obtained from this study
indicated that the boostered dose of both
vaccines before the onset of egg production

gave better results in the immune response.
The best vaccination program at 4w and
revaccination at 16w of age before starting the
season of egg production, gave the highest
level of antibodies against EDS (26) .

From the aforementioned results it could
be deduced that combining both S.entritidis
and egg drop syndrome antigen had no adverse
effect on the immune response of chicken to
each of them separately, no mutual
interference between the two antigen could
be observed when measuring the antibody
titres to both of them. So it could be concluded
that S. entritidis and egg drop syndrome
combined prepared vaccine is a safe and
potent vaccine, also the booster dose of
vaccine before the onset of egg production
gave good results against both diseases.
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Table 8. Isolation of S. Entritidis from the internal organs of chicken vaccinated with different types
of vaccines and challenged with Virulent S. Entritidis

Reisolation at 12 w post 1* vaccination in No of +ve

Percent

Reisolation at 24 w post 1% vaccination in the group N, or 1ve
Percenta

th ived chall t 8 ceived chall t 20
Grougs of € Froup recerv cﬂi w &“::l::::fageof+ received challenge a w cultu::;)e;ftotal o of +
chicken Ovary Oviduct Spieen Liver examined o Oviduet Spleen  Liver Caecal examined ve
: ry Oviduct SpReen T junction chlcken Sulture AT TW u Junction qipe,  culture
Group 1
Vaccinated with
S_Sa‘;j'aam:v‘;hy /10 1710 17210 1210 210 210 20% O/10  O/10 010 /10 0/10 0/10 0%
minera oil
Graup 3
Vaccinated with
combined vaccine /10 O/10  0/10 /10  0/10 110 10% O/10 0/10 0/10 0110 0O/10 0/10 0%
adjuvanted by
mineral oil
Gowd 910 210 610 610 7410 M0 70% 2410 210 S/0 5/10  6/10 610 60 %

contro]
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