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Abstract

In the present study, 8 lots of commercial fowl cholera
vaccines were evaluated by different methods. Results indicated
that the lots failed to pass the two stages protection test in chick-
en. Comparable results were obtained by conducting either active
immunization in mice or by the mouse vaccination challenge in-
oculation system. From the obtained results it can be concluded
that mice can be used instead of chickens for evaluating fowl chol-
era vaccines as they are more cheaper and less susceptible to viral
diseases that may complicate the evaluation test procedure in
chicken.

INTRODUCTION

Fowl cholera caused by Pasteurella multocida is one of the oldest known
infectious diseases of poultry. It is contagious and infects most domestic fow!
and many wild birds (Heddleston and Watko, 1963). The acute form is character-
ized by septicaemia with high morbidity and mortality rates, however, chronic
form is frequently observed (Dorsey and Harshfield, 1959). Immunization against
this disease dates back over 100 years to the experiments of Pasteur, but re-
search continues today to produce a more efficacious immunizing agents.

Fowl cholera bacterins have been produced commercially for over 30 years .
and methods of evaluating the potency of these bacterins have been in existence
for over 25 years. However, a meaningful, standardized assay system that will
give reproducible results has remained elusive.

Potency testing of avian P. multocida vaccines is not described in either
the: British or European Veterinary Pharmacopoeia. Most European companies de-
pend on seroconversion of vaccinates as an evaluation procedure. The bioassay
procedure was developed by the USA. Veterinary Services Laboratories measure
the ability of a fowl cholera bacterin to prevent acute pasteurellosis in chal-
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lenged chicken. This assay procedure limits manifestation of disease aé an eval-
uation factor. The interpretation of potency is prevention against death. it fol-
lows a statistical model which is designed to accept a bacterin having 75% or
greater efficacy (95%) and rejects a bacterin having an efficacy of 50% or less
(Heddleston and Reisinger, 1960). In this assay, 12-week-old chickens were used
for type A:1 bacterins and on 6-8-week-old turkeys for type A:3 bacterin (Hed-
dleston, 1962).

The main drawbacks of the chicken protection assay procedure is that many
viral diseases to which the test chickens are susceptible may complicate the
protection results. Also, the source of these chickens may vary from lot to lot
which makes standardization procedures difficult. The used chickens must not
have a history of fowl cholera infection or vaccination. Chicken carriers for P.
multocida may interfere with the protection test procedure.

It was the aim of this study to find out if it may be acceptable to perform
potency test of fowl cholera bacterins in other small animal models, as mice,
based on vaccination and challenge infection. Also, to compare results of mice
vaccination challenge inoculation system with the results of potency test in

chickens.

MATERIALS AND METHODS
1. Pasteurella multocida strains

The standard A:1 and A:3 strains of P. multocida were obtained from Na-
tional Animal Disease Centre, Ames, lowa, USA through the courtesy of Dr. S.M.
Gergis, Veterinary Serum and Vaccine Research Institute, Abbasia, Cairo, Egypt.

2. Fowl cholera vaccines

Eight lots of imported and local fowl cholera vaccines were subjected to
potency test evaluation.

3. Two stages protection test in chicken

This test was carried out as described in the USA Code of Federal Regu-
lations (1985). Briefly, the assay procedure was interpreted as a 2-stages cu-
mulative death test. A bacterin was accepted if 6 or less of 20 birds died and
was rejected if 9 or more birds died on the first stage. If 7 or 8 birds died, the
bacterin was assayed by a second stage which had the same test procedure as the
first stage. However, the death rate was cumulative and if 15 or less of the 40
birds assayed died, the bacterin was accepted, but if 16 or hore of the 40 birds
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died, the bacterin was rejected.
Active protection test in mice

The same procedure recommended by USDA for chickens previously men-
tioned was applied in mice. Chalienge inoculation was by inoculation of 100 LD,
of respective P. multocida strains as recommended by:

Mouse vaccination challenge inoculation system

The method described by Ose and Muenster (1968) was followed. Briefly,
fifty White Swiss mice (16-18 g) were each vaccinated subcutaneously with
0.2ml vaccine and again 14 days later. On day 24, they were divided into 10
groups of 5, each group being challenged with respective dilutions of a 24 hour
broth culture of respective P. multocida strain in the range of -1 to -10 log,,.
Fifty unvaccinated controls were similarly challenged and all mice observed for
5 days. The median lethal dose (LD,,) can then be calculated which was an in-
dication of sufficient protection. A minimum of 2 logs protection was required
for a vaccine lot to be accepted.

RESULTS AND DISCUSSION

The development of a standard potency test for evaluating Pasteurella
multocida vaccines for poultry was crucial. The bioassay procedure developed by
the USA Veterinary Services Laboratories for evaluating the potency of fowl
cholera vaccines had several distinct advantages over previously used procedures
depending on seroconversion of vaccinated birds. The challenge procedure had a
greater chance of producing an acute septicaemic disease with a high mortality
rate, allowing survival to be used for evaluating protection and thereby, allowing
more objectiveness in interpretation of results. When dead birds were con-
sidered, the reproducibility of the test increased since the variation of de-
termination of the severity of clinical signs among investigators would not be a
factor (Heddleston and Reisinger, 1960; Code of Federal Regulation, 1985).

In the present study, evaluation test procedures in chicken and mice were
compared for detecting the validity of different lots of local and imported fowl|
cholera vaccines. Reference bacterin was used in the test procedure to guard
against over-challenging birds and mice vaccinated with the bacterins being
evaluated. This reference bacterin allows further accurate measurement of im-
munity.

Results of the two stages protection test applied on chicken indicated that
lots A, B, D, E, F and H passed the first stage of the test as the protection levels



314 EVALUATION OF FOWL CHOLERA VACCINE

can be considered protective according the USA Code of Federal Regulation. Mean-
while, lots C and G failed to pass the first stage protection test. These two lots
were further evaluated by the second stage protection test. The cumulative num-
ber of dead chickens after challenge with A:1 and A:8 virulent strains of P. mul-
tocida further indicated the unvalidity of these two lots. These results gave fur-
ther evidence to the two stage procedures recommended by the USA Code of
Federal Regulation.

Comparable results were obtained by the application of active immuniza-
tion test in mice, as lots C and G gave 55% and 50% protective respectively.

Similarly, when conducting mouse vaccination challenge inoculation sys-
tem lots A, B, D, E, F and G gave 3-4 logs protection. Meanwhile, lots C and G gave
1 log protection which can be considered unacceptable according to Ose and
Muenster (1968).

From the results of this study, it can be conducted that mice can be used
instead of chickens for evaluating the potency of fowl cholera vaccines. The use
of mice in the challenge test procedure had several advantages of which larger
number of mice can be used allowing more accurate measurements of protection
which can be easily calculated. Replication of the test can be performed at the
same time for obtaining confirmed results. Using of mice instead of chickens had
the privilege that they are not susceptible to many viral, bacterial and parasitic
disease of poultry which can interfere with the evaluation procedure in chickens.
Furthermore, they are cheaper and more susceptible to the different dilutions of
virulent P. multocida strain with various degrees, and this procedure would over-
come the difficulty of adjusting the challenge dose in chickens which may vary
from one strain to another as one challenge dose is only used.
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Table "1. Results of two stages protection test for evaluation of fowl cholera
bacterins using virulent A:1 P. multocida as challenge strain.

First Stage Second Stage
Treatment Challepge No. of No. of dead | Cumulative | Cumulative
strain No. of No. of dead
chickens chickens chickens chickens

Control Al 20 18 - -
Standard 3 - -

Lot "A" 4 - -
Control A:1 20 17 - -
Standard ) 4 - -

Lot "B" 5 - -
Control A:1 20 19 - -
Standard 3 - -

Lot "C" 8 40 18
Control Al 20 19 - -
Standard B - -

Lot "D" 6 - -
Control Al 20 18 o ~
Standard 4 - -

Lot *E" 6 - -
Control At 20 17 - -
Standard 4 - -

Lot "F" 5 - -
Control A:1 20 19 - -
Standard 3 - -

Lot "G" 7 40 16
Control A1 20 18 - -
Standard 4 = =

Lot "H" 5 - -




316

EVALUATION OF FOWL CHOLERA VACCINE

Table 2. Results of two stages protection test for evaluation of fowl cholera

bacterins using virulent A:3 P. multocida as challenge strain.

First Stage Second Stage
Challenge No. of No. of dead | Cumulative | Cumulative
Trasmort strain No. of No. of dead
chickens chickens chickens chickens

Control A:3 20 17 - -
Standard 4 - -

Lot "A" 5 - -

Control A:8 20 19 - -
Standard 3 - -

Lot "B" 6 - -

Control A:3 20 19 - -
Standard 4 5 -

LOt "C- 7 40 -1 7

Control A:3 20 18 s :
Standard 3 - -

Lot "D" 4 - -

Control A:3 20 19 - -
Standard 5 - s

Lot "E" 5 4 =

Control A:3 20 18 - -
Standard 3 - -

Lot "F" 4 - -

Control A:3 20 19 - -
Standard 5 - -

Lot "G" 8 40 16

Control A:3 20 19 - -
Standard 3 - -

Lot "H" 4 - -
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Table 3. Mice vaccination and challenge test results of different lots of fowl

cholera vaccine using 100 LDy, of virulent A:1 P. multocida strain.

Challenge

No. of mice ety Dead Survival |Protection %
Control 20 A:1 20 - -
Standard 4 16 80
Lot "A" 5 15 75
Control 20 Al 20 - -
Standard 3 17 85
Lot "B” 8 17 85
Control 20 A:1 20 - -
Standard 4 16 80
Lot "C" 9 11 55
Control 20 At 20 = =
Standard 3 17 85
Lot "D" 5 15 75
Control 20 A:l 20 - -
Standard 4 16 80
Lot "E" 4 16 80
Control 20 A:1l 20 - -
Standard 3 17 85
Lot "F" 4 16 80
Control 20 Al 20 - -
Standard 4 16 80
Lot "G" 10 10 50
Control 20 A:l 20 - -
Standard 3 17 85
Lot "H" 4 16 80
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Table 4. Active vaccination and challenge test results of mice vaccinated with

different lots of fowl cholera vaccine using 100 LDy, of virulent A:3 P.

multocida.
No. of mice Challepge Dead Survival |Protection %
strain
Control 20 A:3 20 - -
Standard 3 7 85
Lot "A" 4 16 80
Control 20 A:3 20 - -
Standard 4 16 80
Lot "B" 4 16 80
Control 20 A:3 20 - -
Standard 3 17 85
Lot "C" 10 10 50
Control 20 A:3 20 - -
Standard 3 17 85
Lot "D" 3 17 85
Control 20 A:3 20 - -
Standard 4 16 80
Lot "E" 5 15 75
Control 20 A:3 20 - -
Standard ; 3 17 85
Lot "F" 4 16 80
Control 20 A:3 20 - -
Standard 4 16 80
Lot "G" 9 i 55
Control 20 A:3 20 - -
Standard 3 17 85
Lot "H" 4 16 80
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Table 5. Result of potency test of lots of fowl cholera vaccine using mouse vac-

cination challenge inoculation system with replication by A:3 strain of

P. multocida.

Challenge | LD20 on 7" -
Lo i Of' i day-altar Protection
multocida challenge

Control A:3 ' 1077-10 S
Standard 10°1-82 107528
Lot "A" 10-2.35 1 0-4.75
Control A:3 1076-89 i
Standard 107211 10478
Lot "B" 10-2.57 10.4_32
Control A:3 1077-28 B
Standard 107197 10531
Lot "C" 10780 10-1-28
Control A:3 107673 B
Standard 107210 10463
Lot "D" 1073-00 10373
Control A:3 10°6-90 :
Standard 1020 10-4-90
Lot "E" 10298 T8
Control A:3 10-7.0 N
Standard 10728 107420
Lot "F" 10275 10525
Control A:3 107683 N
Standard 107255 10-428
Lot "G" 107522 107787
Control A:3 107712 -
Standard 1072-88 10449
Lot "H" 10°3-00 10-412
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Table 6. Result of potency test of lots of fowl cholera vaccine using mouse vac-
cination challenge inoculation system with replication by A:1 strain of

P. multocida.

Challenge | LD20 on 7"
Mice strain of P. day after Logs.
multocida shallohiia Protection
Control Al * 107632 )
Standard 10-1-00 10532
Lot "A" 107158 10579
Control Al 107563 i
Standard 107172 10391
Lot "B" 10158 T
Control A:l 107612 i
Standard 1p71-58 1045
Lot "C" 107588 10022
Control Al 107590 '
Standard 10°1-20 10470
Lot "D" 107241 10370
Control A:i 107520 i
Standard 10°1-34 10386
Lot "E" 10155 10365
Control A:1 107831 i
Standard 10710 10-531
Lot "F" 10172 10459
Control A:1 107570 i
Standard 10°1-20 10420
Lot "G" 107431 10139
Control A:1 1076-00 i
Standard 107138 10457
Lot "H" 1072:03 10397
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