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SUMMARY

Immunogenicity of an experimentally prepared
combined oil emulsified Escherichia coli-
Pasteurella multocida (E. coli-P. multocida) vac-
cine was evaluated in susceptible chickens. The
immune responses of vaccinated birds against
monovalent L. coli;_P. multocida and combincd
L. coli-P. multocida vaccines as cstimated sero-
logically using indirect haemagglutination (est
and ELISA test revealed no substantial differenc-
es with respect to the protccti\)c valucs‘b‘clwecn
the monovalent and combined vaccines. The re-
sults of challenge test showed that vaccinated
chickens could be effectively immunized with
combined E. coli-P. multocida vaccine against
challenge with E. coli and P. multocida virulent
strains. In conclusion, this locally prepared vac-
cine was safe, immunogenic and protect chickens

against E. coli and P. multocida infection.
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INTRODUCTION

Among the bacterial respiratory discases of chick-

ens, P. multocida and E. coli infection accounts

for major cconomic losses to the industry throuch

death weight loss, and condemnations during pro-
cessing (Rosenberger et al., 1985 and OIE Manu-
al, 1990).

L. coli respiratory discase in chickens appear (o
be sccondary (o a primary respiratory condition 11
which other pathogenic agents such as mycoplas-
ma m-ay be a primary pathogen. In addition there
was enhancement susceptibility to E. coli infec-
tion when the respiratory tract of birds was previ- |
ously affected cither by bacterial or viral patho-
gen (Dozois ct al, 1994). The most common
clinical syndrome of L. coli infection is colisepti-
cemia, which ofien begin as an upper respiratory
infection followed by infiltrations of the blood
vascular system and internal organs causing septi-

cemia.

A

Vose

CamScanner


https://v3.camscanner.com/user/download

fowl cholera) usually 0¢-

P. multocida infection ( | i
chronic localizc

curs as an acute septicemic and
cd as onc of the ¢

in poultry (Rimler and

through mu-

; ostly bac-
infection and consider
terial respiratory discascs

glisson, 1997). P. multocida enters

cous membrane of upper respiratot
atec. to the severity of uppet

y tract and

there presence was rcl
respiratory infection in chickens.

Both discases arc treated with expensive antibio-
" tics or chemotherapeutic agents, often resulting in
the subsequent devclopment of resistant strains
that prevent continued use of a formerly cffective
treatment, this consideration suggested that con-
trol by vaccination is of great value against cach
discase (Hussain, 1994). Nowadays ncw strategy
has been cstablished to use the combined vaccine
against multiple infecting agent which have the
advantage of providing protection against morc

than one discase at the same time.

Under field conditions, a combined vaccine
againsl' respiratory diseases is preferable for (he
protection of chickens. Taking into account the
important role of the combined vaccine for pro-
tection against respiratory discase, for this we ¢

X-

amined the efficacy of vaceination with o com-
bined E. coli-P. multocidy inactivated vaccine in
protecting chickens against both infections, to re
port our continuing investigation on the ; sef -
ness of combined vaccines ag .

. ainst muly oa
. biratory pathogens, ple res-
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MA'I'ERIAL AND METHODS

ulent strai >asteurella multge; fas

Pasteurella multocida serotype | was Kindly sup

plied by National Animal Diseases Center, Us’

Ames, lowi.

B3, Virulent Iischerichia coli straing

scherichia coli serolype O2 isolated and ideyy;.
fied locally according to lbrahim (1997). sy,
strain has been the common cause ol colibacill-
sis in chickens. The ;‘clativc pulhogcnibily cf this
strain was re-cvaluated in onc day old susceptible
chickens before vaccine preparation and pre-

challenge.

2. Experimental birds:

Scventy-five Arber-Acres chickens, seven weeks
old at timc of vaccination were used in this exper-
iment. They were free from all infectious discase
and had ncither a history of fowl cholera nor Es-
cherichia coli infection. Random serum samples
were tested for antibodics against Pasteurclla mul-
tocida and Escherichia coli. They were used for

cvaluation of the locally prepared vaccines.

3. Vaccine preparation:

A, fvs )
Inactivated fowl cholera vaccine:
P

H R ‘all. 3 . menming
steurella multocida was cultivated n casami!

acid medium (Bain, 1963) for 24 houts at 37
Wi PR ;lk‘
ith gentle acriation. After sampies had been !

N o cheg < , o formil
check purity and determine coloiy for
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unit (CFU) per ml, the culture was inactivated for

2.4 hours at 37°C with 0.5% formalin. The vac-
cine was standardized to contain 100 CFU/0.5 ml

dose.

B. Inactivated Eschericlita coli vaccine;

E. coli was seeded into tryptic soy broth medium
containing 0.05% yeast extract and incubated at
37°C for 24 hours. The culturc was adjusted at a
concentration of 3.8 x 10% colony forming unit
(CFU) per 0.5 ml (Panigraphy et al., 1983). The
broth culture was taken to check purity, before in-
activation with 0.5% formalin at 37°C for 24

heurs.

C.

A combined vaccine of L. coli-P. multocida was

Combined E. coli and P. multocida vaccineg

preparcd by mixing the previously prepared inac-
tivated cultures (1:1) where cach dose from the fi-

nal mixture was equal to the same dose for each.

D. Addition of adjuvant:

According to Stone et al. (1978), the previously
- prepared inactivated vaccines (monovalent P.
multocidu,_monovalcnt E. coli and combined vac-
cines) ‘were emulsified in oil with an aqueous
phase-to-oil phase ratio of 1:2. Mincral oil was
used as an adjuvant and sorbitan monoleatc and
tween 80 respectively werc used as oil phasc and

aqueous phasc emulsifiers.

Vet.Mcd.J.,Giza.Vol.53.No. 1(2005)

Q&Mliixgm_l.l:d_ﬂ;t_huuwmg«mxmqs:

The preparcd vaccines were tested for sterility
and safety following the standard international
protocols as described by British Veterinary Co-
dex (1970) and Code of American Federal Regu-

lation (1985).

5. Vaccination:

Chickens were divided into four groups, threc
groups (1, 2 and 3) (I5/cach) were vaccinated
subcutancously at the age of 6 weeks with 0.5/
bird with each of monovalent ££. coli, P. multoci-
da and combined vaccines respectively. Booster-
ing with the same dose was carried out 4 weeks
after initial vaccination. Group (4) (30 birds) was
kept as unvaccinated control. Serum samples
were collected at regular wéékly interval for cval-
uation of immune rcspoﬁéc after vaccination foi

16 weeks.

6. Serological tests for evaluation of humoral

immune response:

. multocida_anti-

bodies:

It was applied according to method ‘adopted by

Marshall et al. (1981) and Leitner et al. (1990).

7. Indirect haemagglutination test (IHT):
The test was carried out according to Carter and

Rappy (1962) and Leitner et al. (1990).
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8. Challenge test:

A. For P. multocida vaccine:

The immunity of vaccinated and unvaccinated
birds to P. multocida was tested by intramuscular
challenge with 0.1ml of 24 hours old culture con-
taining 10 LDgq of serotype | as suggested by
Heddleston and Rebres (1968). Clinical signs,
mortality rates and gross lesions were recorded
for 7 days post challenge. Reisolation of viable
orguuisms‘wcrc also tried from liver, heart blood

and bone marrow of dead challenged birds.

B. E. coli challenge test:
0.1ml of 24 hours brain heart infusion culture
containing (1 x 108 colony forming units (CFUy/
bird of E. coli serotype O2 was inoculated via an
intrathoracic route. Following challenge, all birds
were kept under observation for 7 days and the
mortality rate was recorded. All dead birds were
subjected to post mortem examination of air sacs,
liver and heart and lesions in these organs were
scored from O to 4 according to severity (0 = no
lesions, 1 = cloudy air sacs, pericarditis or peri-
hepatitis, 2 = moderate air saculitis, pericarditis or
perihepatitis 3 = bilateral air saculitis, pericarditis
or perihepatitis and 4 = sever and cxtensive fibri-
nous air saculitis, pericarditis, or perihepatitis).
The heart blood and liver specimens were cul-

_ tured onto MacConkey media for E. coli rcisol

5 a-
tion.
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Protective index (PIs):

Using the foll

and Marshall (1989) protective indices (PIs) were *
ccording to mortality (M) and PM [e.

assessed a
sions (PML)

% (M and pPML) control - % vaccinated

Pls = -m=--nmmn=momoTTToSTITTIT T X 100

% control

RESULTS

Avian respiratory discases is onc of the most im-
portant diseascs entitics in commercial poultry.

As in the case of respiratory discases of other spe-

cies, the etiology of avian respiratory diseascs is
complex. Among bacterial infections E. coli and
P. multocida play the major rule in respiratory
disease complex in chicken. Protection against

thesc pathogens is the only mean of solving this

problem.

Data presented in table (1) illustrate the GMT in
scra of chicken following vaccination with mon-,
ovalent E. coli, P. multocida vaccines as well &
the combined vaccine prep.ared from both of&«™
isms. As can be deduced from this table 10 3
stantial difference in sera of chicken vaceini!
with monovalent E. coli, P. multocida and €0
bined £. coli-P. multocida vaccines. These l’il“ln].-
cters remained within the protective level il

16th weck post vaccination.
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The same pattern of E. coli and P. multocida anti-
body response was also observed from the results
of ELISA as shown in table (2). These data also
showed that the combined E. coli P. multocida
. was capable of inducing seroconversion in sera of
vaccinated chicken which could be detected at

various intervals up to 1€ weeks post vaccination.

Table (3) describes the lesion scores and persis-
tence or elimination of E. coli in vaccinated and
unvaccinated chicken after challenge with viru-
lent E. coli strain. As could be seen from this ta-
ble lower lesion scores were reported in chicken
vaccinated with cither the monovalent or com-
bined vaccine in comparison with control non

vaccinated chicken. Also lower recovery rates of

13.3% and 15% were observed after challenge

versus 36.6% in controls.

The protective indices given in table (4) revealed
that the protection index was 63% in E. coli vac-
cinated chicken while it was 72.4% in chicken 1m-

munized with the combined vaccine.

The data illustrated in table (5) explain the protec-
tive efficacy of the monovalent or combined vac-
cine in protection of chicken against virulent P.
multocida challenge. This protection was 80% in
chicken vaccinated with the monovalent P. mul-
tocida vaccine, while it was 86.0% in chicken im-
munized with the combined P. multocida, E. coli

vaccine.

Table 1: Geometric mean antibody titers (GMT) in serum of chickens rollowing vaccination with differ-
ent prepared vaccines as measured by indirect haemagglutination test (IHT).

GMT of IHT/ch_:ks Post Vaccination

G :
roup Antigenused | 0 | 1 | 2 | 3| 4| 6] 8 |10]12] 1416
| 1. Vaccinated E. coli 5 11 25 146 | 53| 61| 92 121|181} 368 | 279 |
. with monovalent
E. coli vaccine
2. Vaccinated P. multocida 6 57 | 121 211|226 788 905 [1024] 1420 1280|997
with monovalent
P. multocida
vaccine
3. Vaccinated E. coli 6 21 45 1 49 | 65| 86| 113 | 197 ] 345] 245 | 226
with'combined
E. coli P. multocida | P. multocida. 6 49 1151181 | 197 422] 970 {1046]1372{ 1114970
vaccine
E. coli 5 5 6 6 5 6 6 7 19 37 | 19
4. Control
L P. multocida 6 7 7 5 6 5 6 6 5 5 5

Vet.Med.J.,Giza.Vol.53,No.1(2005)
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Table 2: Humoral immune 1esponsc

R W g |
of chicken following vaccination

th different prepared vaccines

ing ELISA test. — .
o GMT of IHT/Weeks Post Vaccination ﬁ
T3 14|68 |0]2fia]
oteup Antigen used 0
- 5211.02(1.04 0.101 1.20 {1.30] 1.11] 1.02
1. Vaccinated E. coli 0.08 | 0.38 | 0. . ,
with monovalent
E. coli vaccine e
.9 ; : .
2. Vaccinated P. multocida | 0.05 | 0.46 | 0.51]1.56 1.6510.69{ 1
with monovalent
P. multocida
vaccine
3. Vaccinated E. coli 0.04 | 023 10.42(0.82{0.95{0.98 1.1011.20] 1.20] 0.95
with combined
E. coli P. multocida | P. multocida. | 0.06 | 0.48 | 0.90|1.40{1.77]1.41] 1.8412.13}2.31} 1.93
vaccine
E. coli 0.04 | 0.03 1 0.05]0.04]0.04]0.04] 0.08 |0.46]0.46] 0.57
4. Control
P. multocida | 0.06 | 0.06 | 0.05]0.040.04|0.05{ 0.04 10.06]0.06] 0.06

Table 3: Lesion scores and persistance or climination of E.coli in vaccinated and
unvaccinated chicken after challenge with E.coli strain.

a GMT of IHT/Weeks Post Vaccination % Recovery of
roup = ;
Air sac Pericardium Liver E.coli
Vaccinated 0.40
with monovalent 0.20 0.60 133
E. coli vaccine
Vaccinated 0
with combined 40 0.57 0.20 15
E. coli P. multocidg
vaccine
Contro] 1.4%
L 1.6 36.6
\
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Table 4: Protection index assessment in chicken vacinated either with
E.coli or combined E.coli - P.multocida vaccines following ¢

pathogenic E.coli

monova.cnt
hallenge with

' . Survival % of birds Protective
Group Dead/Total with lesions | with lesions index
Vaccinated 1715 2/15 13.3 63%
with monovalent
E. coli vaccine
Control 5/15 6/15 733
Vaccinated 0/15 1715 20
with combined
E. coli P. multocida 72.4%
vaccine
Control 5/15 6/15 73.3

Table 5: Efficacy of combined E.coli - P. muliocida vaccine in protecting against challenge
with P.nu'tocida virulent strain

Vet.Med.J.,Giza.Vol.53,No. 1(2005)

No. of No. of chicken died after
¢ ~ H Y il
ginken Cha”mgﬁ-:;tﬂ][ il.r::il't]lltouda Total Srotedtion
Group challenged ] survivors Yo
24 hours | 28 hours 24 hours
Vaccinated 15 0o 2 " 12 80
with monovalent
2 multocida
vaccine
Vaccinated 15 0 1 I 13 86.6
with combined rovs
E. coli P. multocida
vaccine
Control 15 13 2 0 0 0
L N
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al. (1970) and Trampe| and

: i ing a sccon-
Respiratory discases complex involving a scc

dary infection by E. coli and upper respiratory 1n-
ost

The samme pattern of E. coli and P. multocidq antj-

body response ‘was aiso obscrved by ELISA teg;

i ¢  multocida are of thc m | g
fection caused by P 45 shown in Table (2). The results showed that (he

common poultry diseases (Gross, 1956 and Rim-
ler and Glisson, 1997). The control of such dis-

cascs by preventing the predisposing respiratory

combined E. coli-P. multocida vaccines was ¢f.
[cctive antibody producer and produce serocoy-

version which could be detected at different inger-

infection and vaccination has much morc success- N
vals up to 10 weeks. In addition, the resuly

ful than treatment (Gross, 1956 and Formmer cl

ar at ELISA test was more sensitive thy
al., 1994). clearcd that ELIS »

the indirect hacmagglutination test and a high cor-

Therefore, this study was planned to investigate  relation was found between ELISA titres and pro-

the possibility of producing a local combined in-  tection against challenge with L. coli and P. mul-

activated vaccine against E. coli and P. multocida  tocida virulent strains. These results  are
infection to induce simultancous protective immu-  confirmed with those observed by Marshall et al.

nity against both of them. (1981 )I and Lci_lnér et al. (1990).

The results of sterility test showed that the locally  The above mentioned results were supported by

prepared vaccines were completely sterile from chul]cngc of all groups with virulent E. coli il

any bacterial, fungal and mycoplasmas contami- P, muliocida as shown in Tables (3, 4 and 5).

nants. Also, the vacci e s .
accines were safe when they  Chickens vaccinated with monovalent E. coli and

were injected with double dose ick :
) in chickens. combined E. coli-P. multocida vaccines and chal

lenged by E. coli vi i stricting
- . - coli virulent strain showed a stricting
Data presented in table (1) revealed that there wag

no substantial differences found ip (| i lc l.cm“([l umt iy ¥ e
substantiz I the protective (e a .
: IC air sacs icardi iver were s0 17
ot e _ SdES, pencardium and liver were 80 B
T: sera of chicken vacci d - \ 0 |
accinated ] o
. ) oo ac . ‘
with monovalent E. ¢olj and E. coli was recovered from thesc vaccindlct

bined E

P. multocidg
. coli-P, multocida viceines

and com- . G e
- Eroups with low percentage. No significant differ
1€SC param- wilhm

o, " * - . . el]c “‘
remained within (he Prolective leve| (i) [6th cs

elers Were observed in these parameters

o Tk vaccinated groups. On the other pand, U
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vaccinated groups showed a higher mortality with
average score lesions that were significantly (P <
0.05) higher than those observed m vaccinated
groups which showed a good protection as dem-
onstrated by protection index (PLs) assessment.
These results were in agreement with Frommer ¢t
al. (1994). Regarding t the results of challenge
test as shown in table (5), the immunity of chick-
en vaccinated either with monovalent P. multoci-
da or combined E. coli-P. inultocida vaccines and
challenged with virulent P. multocida strain gave
good protection. These protective percentages
were found to be within the permissible limits as

recorded by Matsumoto and Helfer (1977).

From the above mentioned results, it could be de-
duced that combining both E. coli and P. multoci-
dua vaccines has no adverse effect on the humoral
immune response of chickens as detected either
by IHT or ELISA test and the protective capacity
remained within the perniissible limits at chal-
lenge with virulent strains. No mutual interfer-
nce between the two antigens could be observed.
The obtained results agree with those observed by
Sandhu and Layton, 1984).

In conclusion, it could be suggested that the local-
ly prepared inactivated combined E. coli-P. inul-
tocida vaccine was a safe., and potent as an immu-

nogen for protection against both infections.

Vet.Med.J.,Giza.Vol.53,No. 1(2005)
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