
INTRODUCTION

Outer membrane proteins are the proteins
exists in large quantities in the outer membrane of
pathogenic Gram negative bacteria and are often
implicated as virulence factors. They are surface
exposed and therefore suitable for vaccine
development. Outer membrane proteins are
indispensable components of bacterial cells and
participate in relevant functions of the
microorganisms. Changes in the outer membrane
protein composition might alter antibiotic sensitivity
and pathogenicity.
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ABSTRACT

The effective control of avian colibacillosis has not been achieved world wide because of
involvement of large number of serotypes, failure of whole cell bacterium to induce immuniy towards
heterogenous serotypes and high cost of vaccination; moreover the protection offered by vaccine is of
short duration. A total of 24 six weeks old commercial layer birds were divided into 3 groups comprising
of 8 in each group. The vaccine was prepared using E. coli O6, O20 and O109 serotypes with FICA.
Birds in the test group I injected with 0.5ml of vaccine which contains 77 µg OMP by oral route,
similarly birds in the test group II injected with 0.5ml of vaccine which contains 77 µg OMP by s/c route.
Birds in the control group injected with normal saline only. At 9th week both birds in the control as well
as test groups were challenged by i/v route using live E. coli O20 serotype @ 1.5x 108 CFU/bird.
However following i/v challenge with O20 strain, OMP vaccinated birds at 21 days post vaccination
resulted in death of 7 birds in control group compared to death of 2 birds in T-I the percentage of
survivability of birds is 75%.and 1 bird in T-II group the percentage survivability (efficacy) is 88.33.
Different immunological tests like AGID, CIE and IE showed the presence of antibodies against OMPs
of E.coli from poultry. OMP can be a potential vaccine candidate for the prevention of poultry colibacillosis
in field condition.
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The outer membrane proteins of avian
E.coli play significant role in the pathogenesis of
avian colibacillosis and have been identified as
potent immunogen. The immunogenicity of selected
outer membrane proteins of E.coli was
demonstrated in mice and chickens (Chen et al.,
2005).

MATERIAL AND METHODS

A total of 24 six weeks old commercial layer
birds were divided into 3 groups comprising of 8 in
each group. They were housed in cage system of
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rearing under optimal managemental conditions and
provided with antibiotic free feed and water. The
vaccine was prepared using E. coli O6, O20 and
O109 serotypes with FICA. The vaccine was
subjected to sterility test to rule out untoward effects
and tissue reactions at the site of injection.

Birds in the test group I injected with 0.5ml
of vaccine which contains 77 µg OMP by oral route,
similarly birds in the test group II injected with 0.5ml
of vaccine which contains 77 µg OMP by s/c route
(Panigrahy et al. 1984). Birds in the control group
injected with normal saline only. After 21 days of
vaccination, serum collected and subjected for
different immunological tests.

At 9th week both birds in the control as well
as test groups were challenged by i/v route using
live E. coli O20 serotype @ 1.5x 108 CFU/bird.

The serum samples were collected all the
birds vaccinated at 21 days after the vaccination
and before the challenge used for different
immunological tests like AGID, IE, CIE.

RESULTS AND DISCUSSION

A total of seven E. coli isolates were
recovered from fifteen processed samples that were
collected from different organs like intestine (two/
four), heart blood (one / four), liver (two/four) and
spleen (one/three) of birds suspected for
colibacillosis (46.66 %).

The results indicated that the serotype O20
and O109 were most prevalent (two each), O6 and

O60 (one each). One isolate was rough strain, which
was untypable.

A total of 24 six weeks old commercial layer
birds were divided into 3 groups comprising of 8 in
each group. They were housed in cage system of
rearing under optimal manage mental conditions and
provided with antibiotic free feed and water.

The vaccine was prepared using E. coli O6,
O20 and O109 serotypes with FICA. Number of
workers used FICA as adjuvant for vaccination (Deb
and Harry 1978, Confer et al. 1995). Confer et al.
(1995) vaccinated beef cattle using OMP along with
FICA.

After 21 days of vaccination, serum
collected and subjected for different immunological
tests like AGID, IE, CIE. Heller, 1975 reported that
antibodies could be detected as early as 4 days
after first injection reaching a peak at the 20th day.
Thickness of the band indicates the presence of
antibody. The results are furnished below,

At 9th week both birds in the control as well
as test groups were challenged by live E. coli O20
serotype @ 1.5x 108 CFU/bird by i/v route. Harry
(1964) reported that losses from coliseptisemia in
the field are normally high at 6-9 week of age and
find that i/v route was an effective route for challenge
study.

However following i/v challenge with O20
strain, OMP vaccinated birds at 21 days post
vaccination resulted in death of 7 birds in control
group compared to death of 2 birds in T-I and 1 bird
in T-II groups.

Mortality pattern of vaccinates and unvaccinates after challenge

Vaccinated Un vaccinated
Test group-I oral Test group-II S/C Control group

No. No. % No. No. % No. No. %
challenged died mortality challenged died mortality challenged died mortality

challenge 8 2 25 8 1 16.67 8 7 87.5
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Counter Immune Electrophoresis

Ag – Antigen Ab – Antibody

AGID Test

Ag – Antigen Ab – Antibody

Immuno Electrophoresis

Ag – Antigen Ab – Antibody

A total of two birds died out of 8 birds in
the group I during the challenge study. The
percentage of survivability of birds is 75%. Our
findings are in accordance with Deb and Harry,
(1976) where 20 vaccinated birds using E. coli alum
precipitated vaccine by s/c route. They showed that
5 birds died of 20 birds. Similarly in the group II
only one bird died out of 8 birds vaccinated
subcutaneously. The percentage survivability

(efficacy) is 88.33. The results are in accordance
with Deb and Harry (1978) carried out vaccination
to 22 birds by using E. coli O2 oil adjuvanted vaccine.
A total of 4 birds died of 22 birds accounting for 83
% efficacy of the vaccine.

In the control group only one bird died out
of 8 birds in which birds received only normal saline.
The % mortality in the control group is 87.5 %.



308 Suresh & Babu, Biosci., Biotech. Res. Asia,  Vol. 6(1), 305-308 (2009)

In the protective study conducted by Zadeh
et al (2004), showed a very good level of protection
with three dead out of 15, while the saline injected
controls showed 12 dead out of 15 i.e. the % efficacy
of vaccine was found to be 80%.

Future prospectus
With the present preliminary study there

is a need for further detailed study towards the use
of OMP as vaccine in poultry relating to its dosage,
different routes, level of protection and duration of
immunity.
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