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SUMMARY

Reformulation of the local oil adjuvanted fowl
cholera inactivated vaccine components, the na-
ture of adjuvant and vaccinal antigen, was ap-
proached aiming to improve its protective effica-
chickens. A value of

cy in substantial

reformulation was verified by protection against

" challenge exposure to both virulent serotypes A

and D of P. multocida and seroconversion was
detected by indirect ELISA and indirect haemag-
glutination (IHA) assays. All vaccinal antigens
comprised formalized cultures of P. multocida
serotypes A:5, 8,9 and D:2 emulsified in the cur-
rently used water-in-oil adjuvant (Span, Paraffin
and Tween-80, SPT80) and / or a commercial oil-
in-water adjuvant (EMG). Besides, use of non-
formalin treated lysates of P. multocida as a nov-
el vaccinal antigen was evaluated in parallel. The
oil-in-water adjuvant (EMG) was preponderant
when used, with and without the currently used

water-in-oil adjuvant (SPT80) in all new vaccine
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formulations, producing a stable, more potent,
less viscous emulsion and easy injectable prod-
uct. Sodium dodecy! sulphate-polyacrylamide gel
electrophoresis analysis revealed a considerable
similarity in the electrophoretic patterns of cell
lysates recovered from P. multocida serotypes
A:5, 8, 9 and D:2, manifested as 14-16 protein

bands and the molecular mass range of about 14-

190 kilodaltons. However, a considerable reduc-

tion in number of protein bands was observed in
the cell lysates of their counterparts after formal-
in treatment. All new vaccine formulations used
in this study are found reliable for seroconversion
and protect'ion of vaccinated chickens. with
variable effectiveness. Use o f non-formalin treat-
ed lysates of P. multocida as a novel vaccinal
antigen emulsified in EMG as an oil-in-water ad-
juvant, provided an advantageous formulation of
the fowl cholera vaccine that conferred a 100%
protection of chickens against virulent challenge.
Moreover, it became much more safer vaccine for

chickens since it contains a pharmaceutical grade
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INTRODUCTION

1e of the

i is) is of
Fowl cholera (avian pas[eure11051s) 1S

ating avian diseases that can affect all

s and is responsible for significant

most devast
types of bird
economic losses to poultry farms throughout the
world (Derieux, 1978, Rhoades and Rimler,
1991). Fowl cholera may be caused by any of the
16 Heddleston serotypes of the bacterium Pasteu-
rella multocida, although certain serotypes appear
to be more often associated with disease (Hed-
dleston et al., 1972). The disease is manifested
usually as an acute septicaemia with high morbid-
ity and mortality rates. It is often fatal however,
mild and chronic forms of the disease may occur

(Rhoades and Rimler, 1991).

Vaccination plays a main role in the control of
fowl cholera. There are two types of fowl cholera

vaccines, live attenuated and inactivated bacterin

(Avakian et al., 1985). Inactivated vaccines

gained much more interest than ljve vaccines due
to safety concerns. However, inactivated vaccines
may not confer full protection because of ejther 5
low antigen load or alteration of important epj-
topes during inactivatjon Process and are generzl

ly poor cellular immunity inducers The general
i rally

Ubed . ] i
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ing either aluminium hydroxide (Allg ¢ T
: * 109
or mineral oil as an adjuvants, prepareg o )
: in.

activated whole bacterial cultures of Serotype
Se.

lected on the basis of epidemiological i"f()fmatio
n

(Rimler, 1994).

In Egypt, the locally produced polyvalent forma).
in-inactivated ~ water-in-oil - adjuvanted bacteriy,
containing P. multocida serotypes A5, A:g pq
and D:2, is currently used for immunization of
chickens, ducks and turkey against fow! choler,

(Azzam et al., 1992 and Gorgi, 1992).

Even though oil adjuvanted vaccine elicited a
much more steady and stronger immune response
than aluminium hydroxide adjuvanted vaccine,
the water-in-oil adjuvants have poor syringeabili-
ty, due to large amount of oil used, and may cause
abscesses at the injection site. Antigenicity of a
bacterial suspension is markedly increased when
the bacteria are incorporated in an oil-in-water
emulsion (Vanselow, 1987). Recently, some
emulsified oil-in-water adjuvants, such as EMG,
have been designed to be mixed directly with Va¢
cinal antigens with reduced quantity of oil in the
final product, resulting in decreased vaccine
viscosity and minimal tissue iritation. The*
adjuvants are currently regarded as an excellent
antigen deliver.y system for veterinary use.

Serologic characteristics of P. multocidd are

apsuldr
based on the antigenic properties of the capst

V .
et.Med.J. 'Giza.Vol.52,No.4(2004)

CamScanner


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

and cell wall'components (Manning, 1982). Thus,
the immune response is directed mainly against
the bacterial cell components not to the whole
culture. It has been reported that formalin inacti-
vation alter some of the proteinous vaccinal anti-
gens and produce residual formalin byproduct in

the meat of recipient animal (Monaco, 1992).

The objectives of this study were to: (1) investi-
gate the efficacy of the oil-in-water adjuvants
such as EMG in improving properties of the local
inactivated fowl cholera vaccine, regarding the
level of conferred protection and vaccine syringe-
ability: (2) determine any possible change in the
ccll'ularl protein profiles of the vaccinal serotypes
of P. multocida due to formalin inactivation; and
(3) verify the use of bacterial cell lysates of P.
multocida as vaccinal antigens with neither for-

malin inactivation nor use of whole culture.

MATERIAL AND METHODS

1. Laboratory animals:
a. Chickens: A total of 130, one day old,
chicks were obtained from the United Compa-
ny for Poultry Production, assigned to 5
groups and reared under hygienic measures till
reaching 6 weeks of age. They were screened
for anti- P. multocida serotypes A and D anti-
bodies using indirect haemagglutination test
and all proved susceptible to fowl cholera
(Carter and Rappy, 1962).

b. Mice:: A total of 55 Swiss albino mice

Vet.Med.J.,Giza.Vol.52,N0.4(2004)

4, Bacterial culture inactivation:

weighing about 18-20 g were used for safety
of prcpuru(i vaccines (as 11 mice for each
group),

2- Sera:

Antiserum: A polyclonal chickens antiserum
was prepared against formalin-killed whole
culture of P. multocida types A and D. It was
used as a control positive serum for serologi-
cal assays. It had an ELISA mean absorbance
of 1.75 and 1.63 for types A and D, respective-
ly.

Serum Samples: Chickens sera were collected
from vaccinated and control chickens groups I,
I1, 111, IV and V on weekly intervals as shown
in Tables (1 and 2).

3. Bacterial strains: Four vaccinal bacterial

strains of P. multocida serotypes (A:5, 8, 9

and D:2) were used for all vaccine prepara-

tions. _

Bacterial
strains were propagated separately in casami-
no acid medium (Bain, 1963) for 24 hours at
37°C with gentle agitation. Samples were tak-
en to check purity and determine bacterial cell
count per ml. The bacterial cultures were then
inactivated for 24 hours at 37°C with 0.5% (v/
v) formalin. The vaccine was standardized to
contain 3 x 109 bacterial cells/ml.

5. Preparation of bacterial cell lysates: Bacte-
rial cells of the four P. multocida serotypes
were pelleted and washed twice in PBS (pH
7.4) with gentle handling. The washed cells

were lysed in a lysis buffer, mixed in equal
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and after

(Brogden Cry]arnidc gcl

- qodium dodecy )
6. Sodi acterial cell

electrophurcsis ( '
wltocida

lysates of the
9 and D:2 before

serotypes A:S, 8,
ated through

were separ
vertical mini-slab (Mini-Protean 1) gel elec-
ing 10% separating gel
he standard

formalin treatment,

trophoresis cell, hold
and 5% stacking gel, following t
procedures of Sambrook et al. (1989). After
staining in 0.25% Coomassie Brilliant Blue
R250 solution, the apparent molecular masses
of separated components Were estimated rela-
tive to their electrophoretic mobilities versus
those of the pre-stained molecular weight pro-
tein standard, high range (14-200 kilodaltons,
Gibco, BRL).

7. Preparation of adjuvanted fowl cholera vac-
cines:

A. Local conventional oil adjuvanted bacterin
(Stone et al., 1978) produced at the Veterinary
Serum and Vaccine Researches Institute, Ab-
bassia, Cairo (VSVRI), containing formalin in-
activated whole culture of P. multocida sero-
types A:5, 8, 9 and D:2, emulsified in span
pflraffin oil and Tween-80 (SPT80, walcr-in-,
oil adjuvant),

= ed whole culture of P, ).
tocida serotypes A:S, 8, 9 and D2,

. i emulsified
in EMG (oil-in-water adjuvant) only accordj
ing
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urer instructions (Myp

the manufact '
to Labor;1~

(ories, Ralston: USA).

C. Modi

(aining
p. multocida serotypes A:5, 8, 9 apq Dy

emulsified in equal ratios of EMG ang SPTy)

fied double oil adjuvanted bacter,
Con.

formalin inactivated whole culty
e of

i o the manufacturers insteyer:
rding t Fers  instructjgp,

bs and VSVRI).

acco
(MVP La

D. Novel oil adjuvanted lysate vaccine comprig

ing only non-formalized bacterial cell lysateg

of P. multocida serotypes A:5, 8, 9 and D9
emulsified in EMG.

Quality control of the prepared vaccines:
The prepared vaccines in this study were tested
for

lab. mice and potency (seroconversion, chal-
P. multocida and

sterility from any contaminant, safety in

lenge exposure to virulent
lesion score' in vaccinated chickens) following
the standard international protocols as de-
scribed by the Code of American Federal Reg-
ulation (1985).

9. Experimental design: Chickens were as-
signed to 5 groups, 26 birds each. They Were
vaccinated twice at 6 and 9 weeks of age
with 0.5 ml a bird, for each vaccine, subcu-
taneously (S/C) in the middle part of ¢
neck back as follows :

Group (I) Immunized with the modified fow! l
cholera formalin-inactivated: EMG "
adjuvanted bacterin.

Group (II): Immunized with the modified fow!
cholera formalin-inactivated, double
adjuvanted (SPT80 and EMG) ba

rin.

Vet.
Med.J.,Giza.Vol.52,No.4(2004)
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Group (III): Immunized with the local con-

ventional  fowl

cholera  formalin-
inactivated, SPT80 adjuvanted bacte-
. rin.

Group (1V): Immunized with the novel fowl
cholera non-formalized lysates, EMG
adjuvanted vaccine.

Group (V): The remainder 26 birds were kept as
non-vaccinated control during the ex-
perimental period.

Cﬁallenge exposure: The protective efficacy of
all vaqcines used in this study was evaluated by
virulent challenge exposure. Vaccinated and non-
vaccinated control chickens were inoculated in-
traniuscul;_lrly with 0.1 ml a bird, containing 10
lethal dose fifty (LDsg) of 24 hours-old culture
of P. multocida serotypes A and D as was sug-
gested by Heddleston and Rebers (1968). Clini-
cal signs, mortality rates and gross lesions were
recorded for the 14 successive days after chal-
lenge. Also. reisolation of viable P. multocida
was tried from liver, blood and bone marrow of
dead birds.

9. Serological investigations :

a. Indirect Haemagglutination (IHA): The cap-
sular antigens of P. multocida types A and D
were used in the THA test to detect anti-P.
multocida antibodies in chickens sera follow-
ing the procedure described by Carter and
Rappy (1962). Serum samples with a recipro-
cal haemagglutinating geometric mean anti-

body titre (GMT) less than 32 were considered
negative.

Vet.Med.J.,Giza.Vol.52,No.4(2004)

b. Indirect ianymc linked immunosorbent
assay (KLISA): It was carricd out following
the procedure described by Voller ct al
(1976), using sonicated antigens prepared
from P. multocida serotypes A and D accord-
ing to Brigg's and Skeels (1984). The 96-well
microtiter plates (Nunc Immunoplates) were
coated with 0.1ml of the sonicated (A and D
separately) antigens (20 pg / well; dilution of
1:50), diluted in carbonate - bicarbonate coal-
ing buffer (pH9.6) and incubated at 4°C over-
night. The microtiter plates were washed and
blocked with 5% bovine serum albumin in
phosphate buffer saline (PBS, pH7.4) for |
hour prior to addition of 0.1ml of serum sam-
ples diluted 1:10 in PBS (pH7.4), in duplicates
for each sample. Each microtiter plate con-
tained positive and negative sera as well as a
blank as controls. After 2 hours incubation at
37°C and washing of plates in PBS (pH7.4). a
0.1ml/well of the horse radish peroxidase la-
beled anti-chickens IgG whole molecule con-
jugate (Sigma) was added and allowed to react
for 1 hour at 37°C. A 50 ul / weli of
freshly préparcd substrate solution (Ortho-
phenylenediamine, OPD, sigma) was added
and the plates were incubated at 37°C for 20
minutes, with gentle agitation. Reaction was
stopped with 25 i / well of 1.25 M sulphuric
acid and optical denisities (ODs) were read at
wavelength 492 nm, using the microplate ELI-
SA auto reader (Dynatech). The cut off mean
absorbance value was 0.29 and 0.24 for sero-
types A and D, respectively. Above these cut
off values, a serum sample was regarded as

positive.
[ ]
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SDS-PAGE analysis revealed a considerable sim-
ilarity in the electrophoretic patterns of cell ly-
sates recovered from P. multocida types A:5, 8, 9
and D:2, manifested by 14-16 protein subunits at
the molecular mass range of about 14-190 kilo-
daltons (kDa). However, a significant reduction
in number of protein subunits was observed in

cell lysates of their counterparts after formalin

treatment (Figure 1).

18 — o

14—

Figure 1 : SDS-PAGE analysis of antj
vaccinal serotypes of P. m

stained with 0.259, Cooma

standard 14-200 kilodaltons,

types D:2, A:5, 9 ang 8, resp

8, respectively, after formalin treatment
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genic composite of bacte
ultocidq, Separated throy
ssi¢ Brilliang Blue R250
kDa; (2, 4,6 and 8) no
ectively; (3, 5,7

ELISA mean absorbance values (Tapj, ) ang
IHA gcometric mean antibody titers (Table2
greatly increased after boostering in | 8roups o¢
vaccinated chickens for both types of p, Multgg;.
da (A and D). Overall ELISA mean absorbance
values (Tabel 1) and IHA geometric megy anj.
body titers (Table 2) in sera of group | were high.
er than those of group II that were highey than
those of group III. Similarly, the protection per-
cent against the challenge exposure to virulent p.
multocida serotypes A and D (Table 3) was better
in group I than in groups II and IIL. The novel ly-
sate EMG adjuvanted vaccine (group IV) scored
higher ELISA mean absorbance values and better
protection percent against virulent challenge ex-

posure for both serotypes A and D of P. multoci-

da than all other groups of vaccinated chickens
(Tables 1 and 3).

rial cell lysates (BCL) recovered from the 4
gh 10% denaturing polyacrylamide gel and
solution. Lanes: (1) Molecular mass protein
n formalin-treated BCL of P. multocida se7°

and 9) BCL of p, multocida serotypes D:2, A:5,9 and
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Table (3): Challenge exposure test results of chicken vaccinated with local and reformulated fowl

cholera vaccines using virulent P. multocida serotypes, A and D.

No. of No. of dead/survived birds
Growpsof | iy | virlemt seratypes of b miida | roccionss |-
birds group Score
Type A Type D Type A Type D
Q) 26 0/13 1/13 100% 92% +
(11) 26 1/13 1713 92% 92% 4
(111) 26 2/13 1/13 84% 92% +
(IV) 26 0/13 013 100% 100% -
V) 26 13/13 13/13 0% 0% o+

Group (I): Immunized with modified fowl cholera, EMG adjuvan'ted“bacterin.

Group (II): Immunized with modified fowl cholera double adjuvanted (SPT80 and EMG) bacterin.

Group (III): Immunized with local conventional fowl cholefé, SPT80 adjuvanted bacterin.
Group (IV): Immunized with the novel fowl cholera lysate, EMG adjuvanted vaccine.

Group (V): Control non-vaccinated.
+: mild lesions of fowl cholera

DISCUSSION

Vaccination plays a main role'in the control of
fowl cholera that is manifested usually as an
acute septicemia, often fatal, causing considera-
ble economic losses in all types of poultry farms
worldwide (Derieux, 1978; Rhoades and Rimler,
1991). Adjuvants have been used for many years
to boost the immunogenic response of antigens
(McClimon et al., 1994). EMG is a unique oil-in-
water adjuvant prepared from pharmaceutical
grade oil, comprising uniformly dispersed micron

sized oil droplets that unlikely result in tissue

Vet.Med.dJ.,Giza.Vol.52,No0.4(2004)

+++ : severe lesions of fowl cholera

reactions. All ingredients including emulsifying
agents of EMG, is approved by FDA for usc
in food and by the USDA for use in veterinary
vaccines. '

In this study, the commercial oil-in-water (EMG)

adjuvant was used in comparison to the currently

~used water-in-oil (SPT-80) adjuvant in formula-

tion of the local fowl cholera bacterin by both
serological and biological assays. In parallel. use
of non-formalin treated lysates of P. multocida
serotypeé as a novel vaccinal antigen emulsified

in EMG was evaluated.
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ment (Figure 1). This might be
could destroy some impor-

in cell
in number pr

inactivation procedure

tant epitopes of the vaccinal antigen composite

with a result of less efficient immune response

(Monaco, 1992).

Use of serological assays specially the enzyme
linked immunosorbent assay (ELISA) has be-
come a pr;'nctical method for predicting the immu-
nological response of poultry to various vaccina-
tion programs (Briggs and Skeels, 1984). Clearly,
ELISA mean absorbance values and IHA geo-
metric mean antibody titers greatly increased af-
ter boostering in all groups of vaccinated chick-
ens for both types of P. multocida. These results
coincide with that obtained by Avakian et al.
(1985) who stated that the secondary immune re-
sponse in birds receiving commercial bacterins
was much stronger than the primary one. Overall
ELISA mean absorbance values, IHA geometric
mez?n antibody titers and the protection percent
b s
those of group II that wire : i

igher than those of

group IIL. The present results are in full agre
d e-
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al. (1977) and Azzam (

ent with Zaher ¢t Iggg)

m ' .
who stated that the survival rate increaseg "
yaccination with two doses of polyvalep, -

cine. In addition, the double oil adjuvanteq -

(i (group [I) gave carlier onset of immullily by

water-in-oil adjuvant bacterin alone (group n

and generally more effective up to 20 weeks o
yaccination
ELISA and IHA proved to be reliable assay for

detection and titration of anti- P. multocida apy;.

(Mittal et al., 1979). Both indire,

body in sera of vaccinated chickens. Superiority
of ELISA compared to IHA test may be ex.
plained on account of that ELISA detects not
only agglutinating but also other subpopulations
of immunoglobulin G. (Scott McVey et al,
1990). The novel lysate EMG adjuvanted vaccine
(group 1V) scored higher ELISA mean absor-
bance values and better protection percent
against virulent challenge exposure for both sero-
types A and D of P. multocida than all other
groups of vaccinated chickens. This could be at-
tributed to use of EMG adjuvant or to that bacte-
rial cell lysate might contain a composite of anti-
gens: surface -proteins, capsular polysaccharidc
and lipopolysaccharide in addition to other anti-
gens such as fimbirial proteins (Confer et aks
1990). Also, This is in accordance with Delpy
and MicChamshy (1949), Brogden and Rimler
(1982) who stated that vaccination with P mul-
focida lysate had a good immunizing actio™
Also, use of bacterial culture including the cul-
re medium might cause definite dilution of the

bacterial antigen composite per final dose as In

Vet.Med.J..Giz'a.Vol.52.No.4(2004)
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groups I, Il and III. However, the overall geomet-
ric mean antibody titres for THA in group IV
were less than group L. The ability of ELISA to
detect IgG is far superior to the various agglutina-
jion tests (Marshall et al., 1981). Moreover, the
anti- chickens IgG conjugate detects mainly IgG
whereas IHA can measure any agglutinating anti-
body present particularly IgM. However, IgG has
the major role in immune response against P.
multocida (Marshall et al., 1981). Bacterial lysis
of P. multocida after thawing from frozen status
made studies on the immunogenicity of mildly
disrupted bacterial preparation possible (Brogden
and Rimler, 1982). Group (IV) gave higher pro-
tection percent due to the fact that P. multocida
lysates can induce protection against both homol-
ogous and heterologous serotypes (Rimler et al.,
1979). Nevertheless, serologic characteristics of
P. multocida are based on the antigenic properties
of the capsular and cell wall components (Man-

ning, 1982). Thus, the immune response is direct-

ed mainly against the bacterial cell components

not to the whole culture as in the rest of vaccinat-
ed groups. The cross protection factors (CPF) that
present in the freeze thaw lysates are impeded
during filtration. Release of active CPF in a solu-
ble form after complete lysis of P. multocida by
freeze thaw and enzymatic treatment have been
reported for vaccine preparation (Rimler and
'Rhoades, 1981). Better immune response and
protection percent against virulent challenge ex-
posure were observed in groups (I), (II) and av)

in which EMG was used as adjuvant either with

Vet.Med.J.,Giza.Vol.52,No.4(2004)

formalized fowl cholera whole culture (I) and
(I1), or with non-formalized bacterial cell lysates
(IV). Tt could be explained as that EMG acts by
forming a mobile depot of antigen which can tar-
get immune response effector cells. The depot ef-
fect with slow release improve the presentation
of antigen and provides a significantly better im-
mune response and cffectiveness of the vaccine

(Hennessen, 1965).

In conclusion, all vaccine formulations used in
this study including the current local vaccine are
found reliable for seroconversion and protection
of vaccinated chickens, with variable effective-
ness. Also, EMG as an oil-in-water adjuvant pro-
duced a stable, potent, less viscous emulsion and
easy injectable vaccine. Use of P. multocida ly-
sates as a novel vaccinal antigen and EMG as an
oil-in-water adjuvant, provided an advantageous
formulation of the fowl cholera vaccine that con-
ferred a 100% protection of chickens against vir-
ulent challenge. Moreover, it became much more
safer vaccine for chickens and use of their meat
in foods since it contains pharmaceutical grade

oil of EMG with no formalin residues.
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