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SUMMARY
Adifferently formulated pasteurcllosis vaccines containing multiple-
emulsion (ME) adjuvant system were experimentally produced. Such

vaccinies were fully evaluated in vitro as well as in vivo (chicken and
rebbits) versus the classical oil emulsified (OF) ones. The MI vaceines
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presept several advantages over the OF vaccines, Minor local reactions
were detected at MIE injection sites compared to severe ones produced
by OE vaccines, Morcover, ME vaceines are stable, less viscous, casily
injected and stimulated an carly production of protective antibodics.
Challenged vaccinated chickens and rabbits receiving ME pasteurcllosis
vaccines were protected at a level of 53% and 50%, respectively.
Protection in corresponding vaccinates receiving OL vaccines were 27%
and 12.5%, respectively, The ME vaccines should be recommended in
pasteurcllosis endemic area to offer an early partial immunity for
chickens and rabbits.
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INTRODUCTION

Pasteurellosis in avian species (fowl cholera) and rabbits isa
commonly occurring and  worldwide  distributed discase. It usually
Oceurs as an acute septicacmia and is ofien fatal, Protection against the
causative bacterium, Pasteurella multocida, has been achieved safely and
cllectively through the inactivated vaccines (Rimler and Glisson, 1997).
The commercially available vaceines arc commonly adjuvanted with
mineral o1l or aluminum hydroxide. The major disadvantage of such
adjuvarts is their unacceptable local reactions at the site of injection.
Additionally vaccines that are oil based has been administrated with
difficulty as their marked viscosity may slow the continuous outflow of
that vaccines via the injecting needles (Walker, 1997).

The double emulsion system is an alternative adjuvant system
created by re-emulsifying a simple water in oil emulsion in an outer
water phase. Several bacterial and  viral vaccines containing such
adjuvant system did not cause any adverse side effects and were highly
protective (Mittal ¢t al., 1979; Raid and Blackall, 1987 and Revyemamu
etal., 1986).

The objective of the currem study was to fully evaluate an
experimental batch of P.multocida double emulsion vaceing in vitro
studics as well as in vivo (chickens and rabbits).
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MATERIAL and METHODS
Vaccinal Strains:

Rour local reference P.omultocida strains (5:A, &:A, 9:A and 2:D)
were kindly supplied by Aerobic Bacterial Vaccines Department,
Veterinary Serum and Vaceine Research Institute, Abbassia, Cairo.
Vaceine Preparation:

Four experimental polyvalent pasteurellosis vaccines (containing
approximately 3.4x107 CFU/dose} wers prepared and evaluated in the
present study. The traditional local vaccines for chickens and rabbits
were of oil emulsified type and coded OE-1 and OE-2, respectively. The
corzesponding newly formulated vaccines based on a double emulsion
adjuvant system were coded ME-1 and ME-2, respectively. Vaccines
were prepared as described below.

il Emulsified (OE) Vaccine:

This vaccine was produced by the method described by Stone et
al. (1978) with an aqueous: oil ratio of 1:2 using the mineral oil whiterex
307 (Mobil, Sydney. Australia).

" Double Emulsion (ME) Vaccine:

For this purpose the previously preparcd OF vaccine was re-
cmulsified in an oufer water phase (tween 80 in formol saline) and
blended as mentioned by Herbert (1968) and Mittal et al. (1979).
Stability And Emulsion Type Of The Vaccines:

The stability of the experimentally prepared vaccines was
assessed by storage; a) at 40C for 48 weeks, b) at 370C for 48 weeks, or
¢) alternatively at 40C and then 370C for maximum periods of 72 hours.
The emulsion type of these vaccines was determined as described by
Herbert (1968).

Experimental Animals:

Forty five day-old chickens as well as twenty five Giza rabbits
(1.4-1.7 kg), were oblained from commercial source and tested randomly
to assure their freedom from P.multocida antibodies. Additionally, forty
Swiss mice (wejghing 20-25 gm) were similarly obtained for the purpose
of safety testing of the experimental vaccines.

Vaccination And Challenge Exposure:

The procedures for vaceination, challenge, assessment of clinical
sions, lesions, and protection percentage, were as described previously.
Briefly, all experimental vaccines were subcutancously given for either
chickens or rabbits as two doses (0.5 ml each) at two weeks intervals.
Two weeks following the primary and secondary vaccination,
experimental chickens and rabbits were intramuscularly challenged by
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infection with 0.2 mlfanimal of 18 hours broth culture 106 dilution of
virulent P.multocida. In both experiments, a group of unvaccinated
control were similarly challenged. All experimental animals were
cxamined regularly alter each vaccination for local and systemic
reactions to the vaccines.

Gross and Histopathology:

In both experiments the degree of local tissue reactions at the
vaceine  inoculation sites was examined grossly as well as
histopathologically, following the procedure of Drury gt al. (1980).
Serology:

All vaccinates (chickens and rabbits) were bhled at a weekly
intervals post primary and secondary vaccination. Sera werc separated
and kept frozen at -200C until tested for P.multocida antibodies in
ELISA method (Borkowska et al., 1997). The commercially available
P.multocida coated plates (Idexx, Flock Check, USA) were used for that
purpose. It contains capsular extract of X-73 and CU strain of
P.multocida,

RESULTS and DISCUSSION

During the last 70 years many adjuvants have been developed but
they were never accepted for routine vaccination because of their
immediate toxicity and possibility of delayed side elfects (Levine et al..
1997). The current attitude regarding risk-benefits of vaccination favor
safety end cfficacy concurrently for any given adjuvanted vaccine. The
most frequent side effects associated with such vaccines is the formation
of painful moderate to large nodules at the site of injection as seen with
aluminum hydroxide gel and oil based vaccines, respectively (OIE, 2000
and Walker, 1997). In the way of such adverse reactions at the site of
inocutation, the multiple emulsion (ME) vaccines may be an
advantageous alternative adjuvanted vaccines (Weir, 1976 and Mittal et
al., 1979).

Physical properties of emulsion vaccines: In the current study
both of the OE and ML vaccines were stable at both 40C and 370C over
a perioc of 48 weeks. From the point of view of case of injection, ME
vaceines are less viscous than O ones (Weir, 1979). The nature of our
OE vaceines was simple water-in-oil while that of ME vaccines was
water-in-oil-in-water. The aforementioned propertics meet with the
requirements for satisfactory vaccine production as mentioned by
Walker (1997).
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Post vaccinal reactions in vivo: In the present study. no
deleterious  systemic effects on the gencral health of immunized chicken
and rabbits injected with either ME or OF vaccines were observed. No
pyrogenic properties induced by such vaccines as aiso reported by
Opacka et al. {1996) and Levine et al. (1997). However. localized hot
swellings were developed at more than half the vaceination sites. Such
swellings (3-4 cm in diameter) were painful (upon palpation) especially
in vaccinated rabbits but did not interfere with their growth. Inthis
respect, Walker (1997) mentioned that different species show different
susceptibilities to the adverse effects of OF vaccines. In contrast. the ME
vsceines used in the present study caused only minor and transient
swelling at the injection sites and completely disappeared within 1-3
days. Reid and Blackall (1987) concluded that the method of
formulation of ME vaccines has some moderate effect upon the toxicity
of oil-based vaceines. The severe local reactions induced by OF vaceines
were histopathologically — cvident (Figs 1&2).  Such adverse
histopathological changes was previously reported by Amina ct al.
(1998). In ME vaccines, the antigen(s) has been enclosed within the
most outer water phase, while the OE vaccines contained its antigen(s)
entirely enclosed within the oil phase. Consequently, the ME vaccines
exhibit a much lower viscosity than the OF wvaccine. Such physical
property of ME vaccine may be responsible for rapid dispersion of the
vaccinal antigen from the site of injection. In contrast, the higher
viscosity of OFF vaccines resulted in formation of a depot at the injection
site, from which the vaccinal antigen(s) has been slowly released
(Talmage and Dixon, 1953; Weir, 1976 and [lerbert. 1968).

Serological and post-challenge findings: An carlier and higher
antibody responses were consistently detected in chickens and rabbits
receiving ME pasteurellosis vaccines han in corresponding vaccinates
receiving OF vaccines. Such immunological advantages of MII vaccines
over OF ones were more detected at the 1st and 2nd week post primary
vaccination and to a lesser extent at 1st and 2nd weck post secondary
vaccination (Figs 3, 4, 5 & 6). In this respect, Weir (1976) mentioned
that the ME vaccines produce a much earlicr but less persistent antibody
response  while OF vaccines stimulate a lowly rising but more persistent
antibody responses. The superior immunological value of ME vaccines
was previously reported for several bacterial and viral vaccines (Mittal,
1979: Reid and Blackall, 1987 and Lucio and Hitchner, 1979).

Protection against P.multocida infection has been shown to be
directly correlated to the specific lgG ELISA antibody level
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(Borkowska, 1997). However, the only acceptable method of assaying
such protection was by actual challenge with live homologous organism.
Hall' of the vaccinated chickens and rabbits were subjected to an carly
challenge exposure at the 2nd weck post primary vaccination (2nd
wppv). while the other half was similarly challenged at the 2nd week
post secondary vaccination (2nd wpsv). The aim of such carly challenge
exposure  was Lo detecl an carly protection value of ME vaccines, if any,
In tables (1&2). upon 1st challenge exposure (at 1st wppv), the ME
vaceines protected 53% and 50% of the challenged chickens and rabbits,
respectively. Corresponding protection values induced by OL vaccines
were 27% and 12.5%, respectively. Despite such an early partial
protection produced by ME vaceines still of Tow magnitude (50 to 53%),
however it may be of great epidemiological importance especially in
arcas with endemic  pasteurcllosis. Under such conditions, the aim is 1o
cstablish any degree of early protection for combating such infection.
The concern about our serological and protection lindings has nercly
supported by Avakian ot al. (1986) who found that anti-pasteurella
ELISA antibody titers ranged from 0-550 and 551-1100 which were
associated with 85% and 63% protection level in challenged vaccinated
birds, respectively.

The 2nd challenge exposure (at 2nd wpsv) resulted in 80% and
85% protection level in chicken vaccinated with ME and OF vaccine,
respeetively, while either vaceine induced 80% protection in challenged
rabbits. Correlation between such protection findings and antibody titers
nearly agree with Avakian et al. (1986) findings as he concluded that
anti-pasteurella antibody titer above 1100 (in ELISA) resulted in 90%
protection in challenged vaccinates.

Conclusively. our successful multiple emulsion pasteurcilosis
vaccine indicates that it can represent sale and satisfactory vaccine
inducing an early partial protection in vaccinated chickens and rabbits. It
can be recommended with OF vaccine for primary and sccondary
vaceination, respectively,
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Fig.(I) Severe submucosal inflammation, a poo of iammatorycells at
the site of OE vaceine injection with desquamation of the affected tissues
(H&E x40)

l-'xg (2) Mild Histopathological chaﬁges in the skeletal muscle injected
with ME vaccine as represented by vascular congestion, ecthyma and
leucocytic infiltration (H&E x40)
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Fig. (3) representative ELISA histogram of P.mulrocida serum antibody
titers in rabbits vaccinated with pasteurellosis inactivated vaccines
containing different adjuvants. Titers were determined two-weeks post
primary vaccination with oil-emulsion vaccine (above) or multiple-
emulsion vaccine (below)
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Fig. (4) representative ELISA histogram of P.multocida serum antibody
titers in chickens vaccinated with pasteurcllosis inactivated vaccines
containing different adjuyants. Titers were determined two-weeks post
primary vaccination with oil-emulsion vaccine (above) or multiple-
emulsion vaccine {below)
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Fig.(5) Serological response of chickens to
pasteurellosis inactivated vaccines containing

different adjuvants
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Fig.(6) Serological response of rabbits to
pasteurellosis inactivated vaccines containing
different adjuvants
5 3500 T— =
2 3000 - =
D /
g 2500 L.
E / R
55 2000 e
gd 1500 - Zioh
E -
§ 1000 — -
£ 500 o T2
@ 0 T A e P
prevacc. | 1stwppv | 2nd Wppv | 1stwpsv | 2nd wpsv
- - % --vaccinted with OEV 43 148 441 834 2749
—~ 8 — vascinated with MEV 1 348 1132 1233 3197
—~=~¢ontrol non-vace. 20 20 93 45 20

237




