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SUMMARY

Four serotypes of E. coli (01, 02, 06 and O128)
were used in preparation of a local polylysate oil
vaccine that was evaluated in comparison with a
licensed imported one for protection of chicken
against E. coli infection. Five groups, cach of 20
chickens were vaccinated with the local vaccine
subcutaneously (S/C) and intramuscularly (/M)
using single or double vaccinal dose and boos-
tered after 2 weeks. Vaccinated and control
chickens were challenged 2 weeks post second
vaccination with the four virulent E. coli strains.
No deaths occurred in all vaccinated chickens ex-
cept one death case in one group. Survivors were
necropsied one week post challenge. No gross le-
sions were observed in all vaccinated groups
compared to those of non-vaccinated one. Polyly-
sate vaccine gave similar results to that of the im-
ported vaccine. Anti-E.coli

antibodies were
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measured by an indirect enzyme linked immuno-
sorbent assay (ELISA) in sera of all vaccinated
and challenged chickens utilizing the four E. coli
vaccinal antigens as individuals and as a polyly-
sate. Moreover, no genetic variation could be de-
tected among the four serotypes after digestion of
their chromosomal DNA with Xbal enzyme. In
conclusion, the polylysate antigens are suitablc
candidates for vaccine preparation to protec!

chickens from colibacillosis.

INTRODUCTION

Avian pathogenic strains of E. coli cause a num
ber of related diseases in poultry including respi
atory infections (Vandemaele et al., 2002), cellh
litis (Gross, 1994) and colisepticemia, one -
them is colibacillosis which is economical:
important to poultry production worldwide, coli

acillosis can lead to death of poultry, carc:
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condemnation and cost of treatment resulting in

millions of dollars lost each year.

Ammonia and adverse environmental factors also
predispose poultry to colibacillosis (Siccardi,
1975). Until now, antibacterial agents have been
widely administreted for the treatment and con-
trol of colibacillosis in poultry flocks (Dhillon
and Jack, 1996), but prolonged use of them, re-
sulted in resistant bacterial strains which hazards
to human health. The costs associated with using
them have led to increase the trials to have alter-
native methods for protecting flocks against E.
coli infection. Killed, subunit and live vaccines
all.have been evaluated in trials to develop an ef-
fective vaccine against colibacillosis in poultry
(Melamed et al., 1991). Avian pathogenic E, coli
(APEC) isolates commonly belong to certain se-
rogroups, Ol, 02, O78 and to other restricted
numbers. Several studies have been permitted a
reliable evaluation of the pathogenicity of E. coli
for poultry indicated virulence factors identified
on APEC as adhesins such as F1 and P Fimbrae
and curli, aerobactin, non-sequestering system,
capsule K1, temperature-sensitive haemaggluti-
nin (TSH), resistance to bactericidal effects of
serum and cytotoxic effect (Dho-Moulin and
Fairbrother, 1999). Vaccines containing killed or
attenuated virulent bacteria protect against infec-
tion with the homologous strain but are less effi-
cient against heterologous strains (Zigterman et
al., 1993). Bacterin has been effective against ho-

mologous experimental challenge (Panigrahy et

al., 1984). Pilus vaccines have protected chickep,
against challenge with the homologous E. cq
strain (Gyimah et al., 1986). Hence, vaccinatig,
for colibacillosis is not widely practiced becaus,
of the large variety of serogroups involved in fielg
outbreaks so development of a bivalent or polyva.
lent poultry vaccine directed against 2 or more
strains of E. coli would be benefit to the public
health and increase poultry production. It has
been shown that lysis of bacteria with enzyme and
detergent could release immunogenic action
against Pasteurella multocida (Rimler  and
Rhoades, 1981) homologous and heterologous
serotypes. The purpose of this work was to devel-
op a lysate vaccine that would protect poultry
against more than strain of E. coli, evaluation of
the efficacy of this vaccine to immune chickens
against challenge with E. coli strains and to prove
the abilities of solublizing agents to release active

immunity.
MATERIAL AND METHODS

Bacterial strains:

E. coli strains groups Ol, 02, 06, O128 were
kindly obtained from Serology Department, Ani-
mal Reproduction Research Institute, Giza, Egypt
The strains were confirmed by standard tech-
niques (Koneman et al., 1997) briefly, each strai:
was cultured initially in E. coli broth (Oxoid) in
cubated at 37°C for 24 hours then streaked ol
EMB, agar and incubated at 37°C for 18 houn

Colonies were randomly picked from EMB agu
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plates and confirmed by biochemical tests on
API20E strips (Biomeriux) transferred on nutri-
ent agar slopes then subjected to scrological typ-
ing by slide agglutination using standard and
monovalent E. coli antisera (Edward and Ewing,
1972).

Preparation of chromosomal DNA:

1.5 ml of bacterial culture of each strain were pel-
leted, resuspended in TE, lysed by SDS 10% and
proteinase-K (Serva) cetyl-trimethyl ammonia
bromide-NaCl (CTAB-NaCl). Purified by chloro-
form-isoamyl, phenol chloroform isoamyl and
precipitated with 2 volumes absolute ethanol fol-
lowing a wash in 70% ethanol and DNA was re-
suspended in 50 pl sterile distilled water (Ausu-
bel et al., 1992). Chromosomal DNA from each
strain of E. coli were a digested with Xbal
(Roche Diagnostics Penrberg, Germany) accord-
ing to the manufacturer's instructions. The result-
ed DNA fragments after restriction endonuclease
(Xbal) digestion were seperated by 0.7% agarose

gel electropharesis.

Vaccines:

1. Oil imported E. coli vaccine:
An imported inactivated subunit vaccine was
supplied (Intervet, the Netherland) by Central
Laboratory for evaluation of Veterinary Bio-
logics, Abbasia, Cairo.

2. Preparation of E. coli oil poly lysate vac-
cine:

E. coli strains were streaked on MacConkey

agar platc and incubated overnight at 37°C. The
bacterial growth of cach strain were added to 100
ml of tryptic soy broth TSB (Oxoid) and brain
heart infusion BHI (Oxoid), then incubated at
37°C for 16 hours with shaking. Cells were har-
vested by centrifugation at 6000 rpm at 4°C for
30 minutes, washed twice with normal saline and
resuspended in lysis buffer, protein of these ly-
sate antigens was measured at 546 nm by the
spectrum diagnosis kit according to manufacturer

instructions of spectrum diagnosis kit.

This lysate was emulsified in oil adjuvant con-
sists of Whiterex 309 oil (9 parts), span 80 (one
part), which represent oil phase. Tween 80 was
added to lysate preparation in percentage of 2%
(aqueous phase). The ratio of aqueous phase to
oil phase was 1:2. All these substances were
mixed together and belonged well in an emulsifi-
er (Kalish, Montréal, Toronto, Canada, Model
9020 HP 1.25) until obtaining a stable emulsion.

After complete preparation, lysate vaccines were
monitored for sterility and safety tests according
to British Pharmacopoeia (2005).

Chickens:

One hundred chickens of two weeks of age wen
checked serologically for absence of E. coli anti
bodies and raised with sterile feed and water i
battery cages.Throughout the Experimental per:
od.
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Vaccination of chickens:
Chickens were grouped into 5 groups 20 chickens

each and treated as in the following table (I).

After 7 days, dead birds and survivors of post
challenge were examined euthantized and necrop-
ised. Samples were taken for bacteriological ex-
amination and data obtained from all groups
were used to evaluate the effects of vaccination
according routine protocols for E. coli vaccine in
Central Laboratory for evaluation of Veterinary

Biologics, Abbasia, Cairo.

Indirect enzyme linked immunosorbent assay
(ELISA):

ELISA was performed essentially as described by
Coligan et al. (1994).

The antigens were diluted to a concentration of
1.5 pg/mLELISA 96 well immunoplates were
coated with 100u/ well of the lysate antigens of
01, 02, 06, 0128 separately and mixed together,
incubated at 4°C overenight. Serum was diluteq
1:10 and added as 100pl/well in duplicates for
each sample. Each microtitre plate contained pos-
itive and negative sera as well as a blank as con-
trols.

The rabbit anti-chicken horseradish peroxidase
conjugated antibody was diluted as (1:10, 000)
and 100p/well was added to each well.

The cut-off mean absorbance value for Ol, 02,
06 and 0128 were 1.23, 1.39, 1.43 and 1.35, re-
spectively and 1.47 for polylysate antigen.

The above these cut-off values a serum samples

was regarded as positive.

Table.(I): Vaccination schedule of chicken groups

Vaccinated Type of | Route and_ dose Bleeding Challenge
groups vaccine of vaccine '
, Lysate :
; 0.5 ml S/C All chickens were ; ;
Group (A) vaccine :  bled 1, 2 weeks E:gl]: g‘;ﬁl;c‘" w::
Lysate post first !
Group (B) vaccine 0.5 mlJ/M vaccination and 1. g hf:llﬁngicg;?gl
G ©) Imported 0.5 ml S/C %% 1;';};5 POSl hours . coli old
rou e . )
; yaceing vaccination. Sera é‘g{;‘)r?“(&x;:% p
Group(@) | Ve | 10mISIC | ereomne | WedE col
- i aally strains O1, 02, 06
P control :

- Each chicken in each group received two doses of vaccine two weeks apart.
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RESULTS AND DISCUSSION

Escherichia coli infections are being increasingly
detected among poultry flocks, indicating the
growing importance of this pathogen to industry.
The objective of this work was to determine the
immune response of chickens to an experimental
respiratory tract infection- with APEC so as to
identify vaccine candidate immunogens. Well
characterized E. coli serogroups that were most
frequently isolated from septicemic chickens in
Egypt and evaluated the chicken immune re-
sponse to lysate antigens of these strains, that are
potentially suitable as vaccines. Lysate protein
concentration was measured separately and col-
lectively. Each strain contained protein concen-
tration less than that found in mixture except 02
(2.5 mg/ml), mixture 1.59 mg/ml, O1, O6 and
0128 were 1.38, 1.27 and 1.23 mg/ml. Lysate
vaccines have all the components of bacterial
cells and were adjusted in 0.5 ml dose containing
1.0 mg/ml of total protein. This study demonstrat-
cd that vaccinated chickens with the lysate vac-
cine induced protection similar to that obtained
with imported vaccines against colibacillosis,
when vaccinated chickens were challenged with
the virulent E. coli strains. Choosing chickens at
2 weeks of age for vaccination was due to previ-

ous studies indicated that vaccination before 14

days of age is ineffective (Trampel and Griffth, |

1997) due to maternal immunity and immaturity
of immune system of young chicken, in addition

to older chickens are more resistant to experimen-

tal infection with E. coli (Frommer et al., 1994).

Minecral oil emulsions have been used to poten-
tiate the antibody response and prolong the action
of the antigens (Cox and Coulter, 1997). Tween
80 is known to cause a reduction in both viscosity
and interfacial tension and increase the coagula-
tion rate of the aqueous globules at water in oil

emulsion (Chiejina and Sewell, 1974).

In this experiment, birds were vaccinated twice
with the local lysate vaccine \yith different route
and the imported vaccine S/C only, these birds
were challenged, necropised 7 days later and
scored for the lesions. Tissue samples were also
taken to reisolate the challenge strain from all
birds. Mortality, macroscopic lesion scores are
shown in Table (6). Lesion scores for chicken in
groups A and B vaccinated with lysate vaccine
and challenged were similar to that injected with
imported vaccines group (C) regardless the route
of vaccination and bird to bird variation, and

were less than those of group E, unvaccinated.

No great remarkable difference observed con:
cerning the route of administration, one chickei
from group (B) (Table, 6) showed macroscopit
lesion and 1 dead chicken than groups A and C
No mortality or gross pathologic changes o
curred in group D that received double dose .

lysate vaccine.

Using of combination of serogroup and DN
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