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SUMMARY

I an attempt for preparation a combined
inactivated vaccine containing P. multocida, S.
nyphimurium and S. enteritidis, this vacine was
injected in a dose of 0.5ml S/C twice one month
apat, in groups of chickens. The humoral
immunity was measured by  indirect
haemagglutination (IHA) and enzyme linked
mmunosobent assay (ELISA) The
combined vaccine elicited high levels of antibody
a?d showed protection rate of 96.5% against
Vinlent challenge with these bacteria. The
:gmf’mﬂ: refponse was measured by 3-
. b::,- .thlazol - 2- yl) 2,5- diphenyl
‘ mide (MTT) utilization test and
hmgumyﬁhmyte ratio. the conjugation of
of thejy ﬁmly:z:fel‘r.ed T-dependent properties
. harides. The combination had
*M:I:?"ﬁﬁ\re effect but enchancing each
of fou; . © 'MProvement the immunogenicity
s g be of":ccme, The combined vaccine
‘ 8ood economical value for

tests.
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poultry industry with less shedding of salmonellae
after challenge with virulent strain.

INTRODUCTION

Poultry industry and human public health are of
the novel Egyptian government interest. Diseases
remain the greatest threat to the poultry industry.
Among the major diseases encountered are
salmonellosis and fowl cholera (Tbrahim and
Seng, 1993) which exert a wide economic impact
on poultry breeding P multocida causes a highly
contagious disease which infects birds and
mammals where it produces the most serious
causes of death losses in domesticated and wild
fowls (Choi et al., 1989). S. typhimurium and S.

is are food animal reservoirs and posses

enteritid.
public health significance in poultry and man and
septicaemia  With

they cause gastroenteritis,
mortality up to 30% (Pritchard et al, 1978)
These serovars of salmonellae im olved invariably

multi-resistance to up to 9
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C y be carried form poultry to
Wylmc vaccination against
and fowl cholera is the only mean
T olling of these diseases to reduce the
ﬂwmbers of salmonella shedding in faeces, to
reduce environmental contamination during both
B the production and procesing of poultry, it also
i abates the hazard of salmonellosis from poultry
products, in the mean time it is inexpensive and
easily administered (Jarolmen et al., 1976).The
aim of this study was to prepare a combined oil
adjuvant bacterin comprised of . typhimurium, S.
enteritidis and P. multocisa to be used in
chicken.

MATERIAL AND METHODS

1. Experimental chicks:
A total of 100 Leghorn chicks, one day old,
were purchased from the United company for
Poultry Production and kept under strict
hygienic measures or rearing and feeding.
Faecal swabs were collected to confirm that
they were salmonella free.

2. Mice:

A total of 100 Swiss albino mice about 18-20g
weight were used for passage of the bacterial
strains and for safety test of the prepared
vaccines,

of P. muttocida serotype”A”

_1L =t

Veterinary Serum and Vaccine
Institute, Abbasia, Cairo, Egypt.

4. Vaccines:
a. .
It was prepared by Aerobic Bacterial Vaccine

department., Veterinary Serum and Vaccine
Research Institute, Abbasia, Cairo, Egypt.

b. E lized S tvohimuri i ad
vaccine:

This vaccine was prepared according to
Richard and Beard (1989).

c. Formalized S. enteritidis oil adjuvant vaccine:

The method described by Nagaraja et al
(1991) was followed for preparing the vaccine.

d. Combined oil adjuvant vaccine of P.multocida.
S fyphimurium and §. enteritidis:
Equal amounts of the formalized cultures were
mixed in waving blander with oil (Risela 17
oil, sorbitan moncleate (span) and emulsiﬁc’d,
polyoxyethylene sorbitan (Tween 80) inaf a.uo
of 500:486:14, respectively. Safety and purity
tests were carried for all prepared vaccines.

Vaccines Potency:

5 g and
1- Blastogenesis of T and B lyIﬂPh‘""y““‘i
3- (45 - dimethyl-thiazol-2-y)
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) of lesion scores was recorded

1ation of the NUMOILd MIMUnity:

- antibodies titres of the vaccinated chicken

W were monitored by:

Experimental design:

|- Indirect (Passive) haemagglutination test: One hundred leghorn chicks were divided into 5

Titres against P. multocida was determined  groups (20 chicks for each). Tabel (1) explains

Table (1): Scheme of Experimental Design.

Vaccinated chicks groups

Type of
vaccine Group (1) Group (21) Group (3) | Group (4) | Group (5)
Fowl cholera | S.typhimurium | S.tenteritidis | Combined | Control

Dose of 0.5 ml 0.5 ml 0.5 ml 0.5 ml None

vaccine

Route of S/C S/IC s/C S/IC None
vaccination

Intervals of | pyeyaccination 1 week, 2 weeks, 3 weeks post the first

bloo('i vaccination and 1 week, 2 weeks, 3 weeks, 4 weeks post
collection booster vaccination
Challenge [ 0.5 mlsc 1 ml oral 1 ml oral 0.5 ml or.a'l 'of
dose of 5 LD50 of 3.8 x108 of 107 S.tenteritidis
i of 1.2 x105 CFU CFU +S.typhxmuida ]
| CFU S.typhimurium S.tenteritidis +P multoc

: i Subcutaneous.
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ent of new vaccine (Nagarija et al.,
H“‘ 1991). Protection of poultry against more than
"~ one disease ate the same time is of a great
importance to reduce labor, costs and stress on
vaccinated birds. The use of salmonella vaccine

initiated to prepare a comb
bacterin against fowl cholera, §. typ T !
S enteritidis in chicken. The cell m
immunity was evaluated as illustrated in Fig, (1)
and (2). The mitogenic stimulation of T and B
lymphocytes to concanavalin and Pokeweed
mitogens showed higher in cellular immune
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3 Flg. (1): The blastogenic immune response of penpheral blood
Tdymphocyte to concanavalin mitogen after vaccination with
‘combined bacterin of fowl cholera and salmonella:

g oA Wesk 2 Wesks -4 Weeks Post
Thmofbloodcolhcﬂon ‘

. —-i—-emup(i) -—A-—emp(z) —-—o——a:up(a) —D—-—ompm -—-x—-caml '

Mitogenic
response of

Overall mean of T lymphocytes blastogenesis
in chicken groups

s, S.
enteritidis | typhimurium

Fowl
cholera

Combined | Control

Fodnt

| 27458 2.256 2.168 3.27 0.035
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~__auction of interferon, interleukin 1 and
2 which might be important of the non
.speciﬁc jmmune responses (o other pathogens and

These data were explained by i |

(1987) who stated hat salmonellae must retain its
ability to colonize the intestine, gut associated
lymphoid tissue(GALT) and spleen without
impairing normal host physiology, growth and
proliferation of GALT, liver and spleen. the

-

04

Blastogenic immune response

02

-

Fig. (2) : The blastogenic immune response of periphera! blood
Blymphocyte to pokeweed mitogen after vaccination with the
combined bacterin of fowl cholera and salmonella vaccine.
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U s
P ek | o084 | 093 | o084 | o7 [ 16
[ 2weeks 086 | 083 0.74 062 | 14|
3 weeks 072 | 068 0.61 0.62 | Hipgele
Post 2nd vaccine ;
1week 068 | 056 0.52 041 | 18 i
2 weeks 040 | 034 0.37 037 | 21 !
4 weeks 0.65 | 0.40 0.375 032 | 20
Post challenge
2 weeks 1.1 0.96 1.17 0.76 | 1.82
4 weeks 1 L7 0.65 0.88 0.60 1.70
Overall mean 0.87 0.61 0.71 0.60 1.65

Table (3): Titres of antibodies in sera of chicken vaccinated with the combined
bacterin of fowl cholera, S.enteritidis and S. typhimurium in comparison
with the monovalent vaccines measured by indirect haemagglutination

and microagglutination techniques.
Vaccinated gorups with:

Weeks
Post Monovalent vac. [| Combined vac. Control non vac.
vaccination FC SE ST FC SE SE ST
Prevaccination 2 0 0 R [
post 1st vaccine
1week 32 | 40 16 | 40 0
2 weeks 64 | 80 128 |160 |320 0 |0
3 weeks 64 | 40 256 |610 |320 0o |0_
JPost 2nd vaccine 0
1week 128 | 80 | 80 || 256 | 80 |160
2 weeks 256 | 160 |160 || 512 160 320 0ll.0.
4 weeks 256 | 160 [320 || 512 |320 |320 R
Post challenge 5
e 32 | 40 |80 80 | 80 [|Died | 40 |80
4 wecks 64 | 80 |80 80 |160 [|pied | 80 |80
| Overallmean [ 99.7[75.5 100 120 [178 [| 48 13371
4 T - - ) o
owl Cholera. SE: S.enteritidis. ST:S. typhimuriu” -
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~|o.981 0.404 132 |1.633] 1.27] 195 5 it
1743|2519 3.12 | 2.5 [3:206 3.82 lo.624 X7 e
T781]2.519 2.78 |2.677|2.538 3.45 [0.450| —t——
g 3.45 [0.4s0f0saafosa2]
147 | 1.53] 2.20 | 1.56| 2.06]2.126 Jl0.302/0.580]0.526 “ar R
2 weeks 239| 33| 34 1.75]3.277 3.56 [[0.341]0.472|0.549 i I
4 weeks > 158 2.03| 2.34 |2.350] 2.51] 2.98 [l0.302/0.351)0.532 P
| = - & S o
t challenge . M
postchalleng® | ; 6| 148229 | 1757 2004 1.9 || Diea| 1.7 [0.526 ‘
4 weeks Tea| 17| 22 | 20| 22| 235 | Died) 19| 22
| m—
Overall mean 1.56 | 2.00| 2.22 1.80| 2.19] 2.5 [l0.304]2.77| 2.66
FC: Fowl Cholera. SE: S.enteritidis. ST:S.typhimurium
Table (5): The survival rate, lesion score and shedding of salmonellae in the vaccinated
chickens group after challenged with virulent strains of P. multocida, S. enteritidis
and S. typhimurium.
No. of
Type Total Challenge zﬁlelc‘é%(/j Protection |  Total Lesion | Shedding
of No. of strains No. of percentage percentage score of
Saccine chicken 0.0 Hsalmonellae
total
chicken
Combined
Vaccine:
Fowl cholera 10 P.multocida 9/10 90% 96.5% o 0/10
type A,D
S.enteritidis | 10 S. enteritidis 1010 | 100% + ok
S.typhimurium| 10 S.typhimurium 1o/10 | 100% No. lesion gt
S BN
Monovalent
Vaccine: 0/10
Fowl cholera [ 10 P.multocida g0 | 80% % Ve
ey 3/10
| S.emeritidis | 10 | S.enteritidis | 919 90% |
S. typhimauri %% | + iy
S Pmocun) . 10 S. typhimurium 9/10 | L RS
CmOlgrou g
- Y 12.5% 12.5% Died No.
40 |Pmultocida 20| All died ; __._—--—---—-—2;'2""
-+ |
S. enteritidis 10| /10 ——-—3‘,;""
S. typhimurium 10 3/10 PR e |
5/40 __.J ; it ‘I_JJ'L'.

4++: Mild lesion score-
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antibody titres against S. enteritidis and S.
typhimurium in the control gorup were increased
over the vaccinated groups after 2 and 4 weeks
post challenge as in (table 3 and 4). In this
reapect, Lessard et al. (1994) stated that a
lipopolysaccharide of salmonellae acted as a
potent activator of plasma cells and increased the
antibody response to oval albumin in rabbits.
Marshall and Zeigler (1991) found that non
specific activation of immunocompetent cells by
S. ryphimurium may have primed lymphocytes to
enhance the immune response to NDV vaccine.
Table (5) reveals that the overall mean of the
protection rate of the combined vaccine was
96.5% and in the monovalent vaccine was 86.5%
as compared with the control group which was
12.5%. The lesion scores varied from (+) in the
combined vaccinated gorup to (++) in the
monovalent vaccianted groups in comparison
with (+++) in the control gorup. The highest
shedding of salmonellae from the control group
and was less in the monovalent vaccinated groups
while; less shedding of salmonellae in the
combined vaccinated gorup. These results
coincide with Eisentein et al. (1988) who
demonstrated non specific activation  of

- salmonella infection in the form of transient

1 against Listeria monocytogens in

a kcomiity
salmonella shedding pattem

Soerjadi et al. (1982) found a relgioar.
between the clearance of salmonellaé from ‘
internal organs with the increase of ch'cu]aﬁné
antibodies and age of chickens.

In conclusion, a combined bacterin against P,
multocida, S. enteritidis and S. typhimurium was
prepared which had a potent immungenic effect
on the immune response of chicken due to the
enhancing effect of the inactivated salmonellae on

the chickens vaccinated with fowl cholera

vaccine. The enhancing antibody secreting cells
rises the level of serum antibodies and leads (o
increase of the maternal immunity of chickens.
The clearance of the internal organs from

salmonellae shedding was one of the most

important economic value to obtain chicken meal

and egg with less incidence of salmonellae. Thus,

it is essential for human public health t© avoid

nt
treatment of salmonellac and hence prese

PR = tance
transmission of the antimicrobial drug resistal

strains.
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