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ABSTRACT

Inactivated Newecastle disease virus (NDV), infectious
bronchitis  virus (IBV), egg drop syndrome (EDS) and P.
multocida (PM) were incorporated into water in oil emulsion
vaccines alone (monovalent) or as in combined (tetravalent)
vaccine. Immunological response to the new tetravalent
vaccine was evaluated by injecting groups of susceptible
chickens with either tetravalent or monovalent vaccine.
Results revealed that humoral immunity with the new
tetravalent vaccine were never inferior to those obtain with the
monovalent ones. There were *no practical differences in the
percentage and duration of the protective immunity induced
with NDV vaccine and P. multocida vaccine upon challenge
with velogenic viscerotropic Newecastle disease virus
(VVNDV) or PM antigen. The tetravalent (NDV +IBV +
EDS and FC) inactivated vaccine was safe, immunogenic and
produced satisfactory dual protection against NDV, IBV, EDS
and P. multocida infections.

INTRODUCTION

Viral disease of poultry constitute one of the most major problems facing
the rapidly expanding poultry industry in Egypt causing considerable economic
losses due to serious mortality associated with different infectious viruses.
Newcastle and infectious bronchitis diseases are among the highly contagious
diseases of the respiratory tract of chickens (Hofstad, 1984). Mass vaccination
against both diseases has become necessary especially in high density of the
poultry population to minimize economic losses.

EDS-76 is a disease of laying hens characterized by a sudden and
frequently large drop in egg production, with the laying of soft-shelled eggs
{(Holmes et al., 1989). An oil adjuvant inactivated vaccine is widely used and
gives good protection against clinical disease. Fowl cholera (FC) is typically an
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acute septicaemia or chronic disecase of many avian species. Itis caused by
Pasteurella multocida (PM) and characterized by high morbidity, mortality and
egg production losses. The effective prevention of the disease is still based upon
live and inactivated vaccines. The use of oil emulsion inactivated vaccine
induce a satisfactory immunity as the vaccination resulted high level of
antibodies in addition to the freedom of vaccinated birds from disease and drop
in egg production (Box and Furminger, 1975). Combined vaccines have the
advantages of providing protection against more than one disease, reducing
vaccination expense and number of vaccination per farm as well as saving time
and labor costs besides reducing the stress reactions. Also, the more manual
capture and restraint needed to inject vaccines into poultry especially egg laying
hens. So, the objective of this study was to prepare and evaluate the immune
response of tetravalent vaccine of NDV, IBV, EDS and P. multocida in single
and combined form for protection against diseases caused by these agents.

MATERIAL AND METHODS
Seed Viruses: '
1. Newcastle disease seed virus:

Hitchner Bl strain (supplied by the Central Veterinary Laboratory,
Weybridge, England).

2. Infectious bronchitis disease seed virus:

Strain H120 was obtained as allantoic fluid from Department of Animal
Science and Agricultural Biochemistry, University of Delmare, New York,
USA.

3. Egg drop syndrome disease seed virus:

EDS-76 live virus product code PA0OO81 handled by Prof Dr. Nadia
Mohamed Hassan, from Weybridge, England.

4. P. multocida vaccine culture: _

A virulent local strain of P. multocida serovars A and D (5:A, 8:A, 9:A
and 2:D) were propagated separately in trypticase soya broth at 37°C aerobically
for 24 hours to obtain a dense cultures containing approximately 3.25 x 10"
colony forming unit (CFU) of each strain per mi. After that, cultures were
equally mixed together then preserved with 0.01% of thiomersal and stored at
4°C until ready for preparation of emulsion vaccine.

Embryos:

- Embryonated duck eggs were obtalned from United Company for Poultry
Production. It is used for propagation of the virus, testing of complete
inactivation in the prepared batch of EDS virus vaccine.

- Nine to eleven days old embryonated SPF eggs (SPAFAS) Inc., Norwich,
Comn, were used for propagation and testing of complete inactivation in the
prepared batches of ND and IBV vaccines.
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Experimental chicks:

One day old Hubbard chicks (Umted Company for Poultry Production)
were reared under complete hygienic measures in isolated and disinfected wire
floored cages, commercial broiler ration was used.

Viruses propagation:
1. NDV propagation:

The method of Allan er al, (1973) was conducted. Obtained virus was
titrated according to the standard methods described in FAQ Publication
(1978). The titre was 10" EIDsy/ml.

2. IBV propagation:

Propagation and titration was carried out after the method described by
Cunningham (1973). The titre of the virus was 10’ EIDsy/ml.

3. EDS propagation:

Virus propagation in embryonated duck eggs was applied accordmg to
Allan et al., (1973). The titre of the virus was 10° EIDsy/ml.

Inactivation of viruses:

Inactivation of virus suspension ND, IBV and EDS was carried out using
formalin in a final concentration of 0.1% and 0.5% formalin for culture of Fowl
cholera. The fluids were blended using magnetic stirrer for about 18 hours at
room temperatures for NDV, IBV and 48 hours of EDS virus. Samples from the
inactivated -viruses were tested for safety in 9-11 days old embryonated chicken
and duck egg (0.2ml/egg). Two successive blind passages were carried out
betore they were considered safe. Titration of the vaccine was done according to
the standard method described in the United State Code of Federal
Regulations (1987).

Preparation of oil emulsion vaccines:
A. Monovalent vaccine:

The adjuvant for preparation of water in oil consists of 88 parts Marcol
52, 10 parts Span-80 (Sorbital monooleate) and was gradually added. All
components were thoroughly mixed, then sterilized by autoclaving at 121°C for
10 minutes (15 Ib of pressure). Monovalent vaccines were prepared as described
by Thayer et al., (1983). 100 ml of inactivated virus suspension or inactivated
P. multocida culture were added to 300ml of adjuvant while it was stirred and
the mixture was emulsified for 10 minutes.

B. Tetravalent vaccine:

The tetravalent vaccine was prepared by mixing 50ml of aqueous phase
emulsified into 150ml of oil adjuvant while it was being stirred and emulsified
for 10 minutes. The prepared vaccines were dispensed into sterile bottles and
stored at 4°C till used.
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Quality control of the prepared vaccines:
a. Purity and sterility tests:

The prepared vaccines were tested to be free from contaminants
according to Code of Federal Regulations, USA (1987).

Measurement of toxicity of P. multocida:

The toxicity of the extract was tested in broiler chickens and Swiss
Webster mice as described by Mukkur ef al., (1982).

ELISA test for viruses and P. multocida antibodies:

The IDEXX ELISA kits (flock check system) were used to determine the
level of serum antibodies against IBV. Cypress diagnostic kits used in case of
NDV according to manufacturer's recommendation.

Virus neutralization test (SNT):

It was carried out estimating the neutralizing antibodies against IBV and
EDS according to the method described by Ressiter ef al., (1985).

Indirect haemagglutination test (IHA):

P. multocida level was assayed by IHA test as described by Carter and
Rappy, (1962).

Haemagglutination inhibition test (HI):

Used for estimating the haemagglutinating antibodies against ND virus, it
was done according to Majujabe and Hitchner, (1977). The beta procedure of
HI test was employed for antibody assay in case of adenovirus strain 127 using
micromethod of Takatsy, (1956) using virus suspension containing 4 HA units.

Challenge test:
Agamst P. multocida:

The immunity of vaccinated and unvaccmated birds to P. multocida was
tested by intramuscular challenge with 0.1ml of 10° dilution of virulent strain of
serovars A and D. Clinical signs, mortality rates and gross lesions were
recorded for ten days post challenge. Reisolation of the viable organisms were
also tried from liver, blood and bone marrow of dead challenged birds.
Experimental design:

Three hundred and twenty, one-day-old Hubbard chicks were reared in
isolated conditions. These birds were as far as could be examined free from
bacterial pathogens. The sera of these chickens when examined serologically
were free from antibodies against NDV, IBV, EDS and fowl cholera and
divided into groups as follows:

Group (1): Contained (30) birds which were vaccinated with monovalent oil
emulsion NDV vaccine.

Group (2): Contained (30 birds) which were vaccinated with monovalent oi}
emulsion IBV vaccine.

Group (3): Contained (30) birds which were vaccinated with monovalent oil
emmulsion EDS virus vaccine.
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Group (4): Contained 30 birds which were vaccinated with fowl cholera
monovalent oil emulsion vaccine.
Group (5): Contained 100 birds were vaccinated with polyvalent oil emulsion
vaccine (NDV+IBV+EDSV-+fowl cholera).
Group (6): Contained 100 birds kept as a control (unvaccinated) group.

Each chick of vaccinated groups received 0.5ml of its appropriate vaccine
I/M at 21 days of age. Ten random blood samples were collected weekly from
each group for 8 weeks post vaccination. Sera were collected and stored at -
20°C until used for detection of corresponding antibodies against ND, IB, EDS
viruses and fowl cholera.

RESULTS AND DISCUSSION

Dealing with the result of HI antibody titres as presented in Table (2)
revealed no noticeable difference between the former groups especially at the
3rd week post booster vaccinal dose of tetravalent vaccine. Our results come in
agreement with that obtained by Nadia ef al., (1993) where they found that no
significant difference were noted in the HI antibody titre in groups of chickens
vaccinated either with the inactivated monovalent ND or bivalent ND and fowl
cholera oil emulsion vaccine.

Dealing with absorbance mean value of ELISA antibody agamst NDV in
Table (3). Groups of birds that took booster dose of vaccination of tetravalent
vaccine gave higher values than that had not taken booster tetravalent vaccine
and also than that took monovalent ND vaceine from the 4th week till the end of
the experiment.

Dealing with the neutralizing antibody against IBV in Table (4) showed
that no noticeable difference was detected between groups vaccinated with
monovalent IBV vaccine and that vaccinated with tetravalent vaccine with
booster dose. These results come in contact with that obtained by Kolchi and
Yoshikazu, (1973) where they found that no increase in antibody titre
demonstrated in birds vaccinated with IBV vaccine alone compared with the
mixed trivalent vaccine against ND, IB and Haemophilus gallinarum in the
same time.

Our results of ELISA for IBV in Table (5) revealed a noticeable
difference between antibody titre in group vaccinated with booster dose of
tetravalent vaccine and that took monovalent vaccine. The aforementioned
results disagree with that obtained by Gough et al, (1977), Lamia, (1996)
where they found that no practical difference between groups of chickens
vaccinated with monovalent inactivated oil emulsion IBV vaccine and
inactivated oil emulsion NDV, IBV and infectious coryza vaccine. Increase of
titre in group of birds vaccinated with booster dose of tetravalent vaccine from
thz Sth week post 1st vaccination and 1st week from the booster vaccine.
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Also, there is no noticeable differ¢nce between group of birds vaccinated
with booster dose of tetravalent vaccine and that had not taken it from the 5th
week till 7th week post vaccination. '

Dealing with the results of HI test|(Table 6} in groups of birds vaccinated
with EDS vaccine revealed no difference between HI titre of group vaccinated
with monovalent vaccine and that took tetravalent. Also, slight difference
noticed between group of birds vaccinated with booster dose of vaccine and that
had not taken it by one log till the 7th week. This result agrees with
Szeleszczuk, (1987).

Dealing with neutralizing antibodies against EDSV in Table (7) noted
that there is an increase in group vaccinated with tetravalent vaccine than that
vaccinated with monovalent vaccine at 7th, 8th weeks post 1st vaccination. This
result disagree with Khodeir ef al, (1999) who found SN antibody titre in
group vaccinated with monovalent vaccine at 7th week reached (256) while
group vaccinated with combined vaccine (EDS + fowl cholera) reached (128).

Data presented in Table (8) showed that inoculation of chickens with
tetravalent vaccine gave best result in IHA antibody titre than group vaccinated
with monovalent fowl cholera vaccine from the 1st week post vaccination till
the end of the experiment. These results are in agreement with Marshall and
Zeigler, (1991) and William and John, (1989) who used [HA to evaluate the
immune response of fowls to fowl cholera inactivated oil vaccines and obtained
good levels of immunity which increased after the booster dose of vaccination.

Regarding the bioassay test, Table (9) revealed that the immunity of
chickens vaccinated with tetravalent vaccine gave good protection rate not less
than that of group vaccinated with monovalent vaccine that gave 95% and 90%,
respectively.

As regard to the prepared tetravalent inactivated oil emulsion (NDV +
IBV + EDS and fowl cholera vaccine, it was found that such vaccine is safe and
potent where it protected vaccinated fowls against these diseases and there were
no excreted virus or bacteria where contact birds remain healthy. Also, no one
of viruses or fowl cholera antigen affected the immune response of birds to the
other. These findings come to be confirmed by those of Winterfield, (1982);
Gergis ef al., (1994); Samira ef al., (1995) and Khodeir et al., (1999) who
used fowl cholera vaccine in combination with other viral vaccines as NDV,
IBV, fowl pox and EDS. They stated that there was no interference between
bacterial and viral inactivated antigens in the imrhune response of vaccinated
fowl to each other. _

So, it could be concluded that the locally prepared tetravalent inactivated
oil emulsion (NDV + IBV + EDS) and fowl cholera vaccine is a safe and potent
vaccine.

558



Beni-Suef Vet. Med. J. Vol. XL, No. (2) Oct., (2001).

ACKNOWLEDGEMENT
The authors wish to express their sincere thanks and gratitude to Prof.
Dr. Ismail M. Reda, Professor of Virology, Department of Virology, Faculty
of Veterinary Medicine, Cairo University, under his supervision, suggestions
and advise this research was undertaken and fulfilled.

REFERENCES

Allan, W.H.; Lancaster, J.E. and Toth, (1973): The production and use of
Newcastle disease vaccine. Food and Agriculture Organization, p. 53
Rome, Italy, 1115 pp.

Box, P.G. and Furminger, 1.G.S. (1975): Newcastle disease antibody level in

- chickens after vaccination with oil emulsion adjuvant killed vaccine. Vet.
Rec., 95: 108-111.

Carter, G.R. and Rappay, D. E. (1962): Formalized erythrocytes in the
haemagglutination test for typing P. multocida. Brit. Vet. J., 118: 289-
292,

Cunningham, C.H. (1973): A laboratory guide in Virology. 7th Ed. Burgess
Publishing Co. Minneapolis, Minnesota.

FAO, Animal Production and Health (1978): Newcastle disease vaccine, their
production and use. Series No. 10.

Gergis, S.M.; Souad M. Soliman; Samira, A. A. Soliman; Suzan F. Gorgi and
A. Michael (1994): Combined vaccination against fow! cholera and fowl
pox diseases. J. Egypt. Assoc. Immunol., 1: 104-106.

Gough, R. E.; Allan, W.H. and Nedelcin, D. (1977): Immune response to
monovalent and bivalent Newcastle disease and infectious bronchitis
inactivated vaccine. Avian Pathol., 6 (2): 131-142.

Hofstad, M. S. (1984): Diseases of Poultry. 8th Ed. Avian infectious bronchitis.
pp. 429-443. lowa State Univ., USA.

Holmes, H. C.; Webb, K. J. and Box, P.G. (1989): Vaccine for the control of
egg drop syndrome (1976). Vet. Rec., 124: 309-310.

Khodeir, M.H. and Amina, A. EI-Bayomy (1999): Preparation and evaluation
of a combined vaccine against fowl cholera and egg drop syndrome. J.
Egypt. Vet. Med. Ass., 59 (2-3): 449-470. Proc. 24th Arab Vet. Med.
Cong.

Kolchi, O. and Yoshikazu, 1. (1973): Preparation and immunological response
to a new mixed vaccine composed of inactivated Newcastle disease virus,
inactivated infectious bronehitis virus and inactivated haemophllus
gallinarum. Avian Dis., 18 (3): 297-304.

Lamia, M. O. (1996): Evaluatlon of immunological response of some local and
imported vaccines of poultry. M.V.Sc. Thesis, Bacteriology, Fac Vet.
Med., Cairo Univ.

559



Beni-Suef Vet. Med. J, Vol. XI., No. (2) Oct., (2001).

Majujabe, K. A. and Hitchner, S. B. (1977): Antibody response to strain
combination of Newcastle disease virus as measured by
haemagglutination inhibition test. Avian Dis., 21: 576-584.

Marshall, N.E. and Ziegler, H.K. (1991): Lipopolysaccharides responsiveness
in an important factors on the generations of optimal antigen specific T-
cell response during infection with Gram negative bacteria. J. Immunol.,
147: 2333-2339.

Mukkur, T.K.S.; Pyliotis, N. A. and Bones, A. (1982): Possible immunological
synergism among the protective antigens of P. multocida type A. Comp.
Pathol., 92: 249-260.

Nadia, M.H.; Gergis, S.\M.; Ensaf M. K.; Fekria, A. and Salwa, M. El-Assily
(1993): Vaccination trials with a combined oil adjuvant Newcastle and
fowl cholera wvaccine. Proc. of the 42th Western Poultry Diseases
Conference (52-54).

Rossiter, P.B.; Tessett, D. M. and Taylor, W. P. (1985): Micro-neutralization
system for use with different strains of peste des petits ruminants virus
and rinderpest virus. Trop. Anim. Hith Prod., 17 (2): 75-81.

Samira, A. A. Soliman; Souad M. Soliman; Gergis, S.M.; Afaf, H. A.; El-
Said, A. and Abou Zeid, A. (1995): Combined avirulent vaccine for
Newcastle and fowl cholera diseases. J. Egypt. Assoc. Immun., 1: 43-46.

Szeleszezuk, P. (1987): Antibody level in the course of natural infection and
after immunization of chickens against EDS 76. Medycyna
Weterynaryjna, 43 (3): 146-150.

Takatsy, G.Y. (1956): The use of the spiral loops in serological and virological
micromethods. Acta Microbiol. Hung., 3: 197.

Thayer, C. S.; Eidson and Kleven, S.H. (1983): Muitivalent inactivated virus
oil emulsion vaccines in broiler breeder chickens. Newcastle disease
virus and infectious bursal disease virus bivalent vaccines. Poult. Sci., 62:
1978-1983.

" United State Code of Federal Regulations (1987): Animal and Animal

_ Products, 1987. Published by the Office of the Federal Register National
Archives and Records Administration.

William, T. D. and John, W. D. (1989): The response of broiler breeder
chicken to parenteral administration of avirulent P. multocida. Avian
Dis., 24 (3): 743-750.

Winterfield, R.W. (1982): Avian Adenovirus infection. Poul. Sci., 56: 1481-
1486.

560



Beni-Suef Vet, Med. J. Vol. XI., No. (2) Oct., (2001).

Table (1): Experimental Design.
r T

. 1
) Combined
Groups NDV IBD EDS Fowl cholera | NDV+IBV Control
P vaccine | vaccine | vaccine vaccine +EDS+Fow ontroe
_' 1 cholera
ot ) 0.5ml 0.5mi 0.5m] 0.5ml 0.5ml Non
1¥ vaccinal dose

Intramuscular route at 3 weeks old at the thigh

Blood collection

From the 1* week post vaccination till 8" week from the first vaccination

2" vaccinal dose

{booster dose) 4

weeks post first
vaccination

0.5m] intramuscular at the thigh

Challenge test (4
weeks post
booster dose of
vaccination

Intramuscular
route

20 birds
challenged
with P.M
by I'M |
route

The duration of immunity was determined till the 8" week post 1%

vaccination

Table (2): NDV HI antibody titres in groups of vaccinated chickens.

[ Weeks Post Vaccination
Groups
1w 2w 3w 4W SW oW TW SW
Group (1) 8 16 128 128 128 256 256 1024
Group (5) 8 32 128 128 256 256 128 128
Group (6) 0 0 0 0 0 0 0

Group (1): Vaccinated with the locally prepared monovalent o1l vaccine.
Group (5): Vaccinated with locally prepared tetravalent oil emulsion vaccine.
Group (6): Control non-vaccinated.

Table (3): Absorbance mean value of ELISA antibody against NDV in

groups of vaccina

ted chickens.

i_

Weeks Post Vaceination
Groups -
1% 2W w 4W 5W oW TW 8w
Group (1) | 0.280 | 0.357 | 0.407 | 0417 | 0.512 | 0.603 | 0.686 | 0.706
0.501" | 0.630 | 0.636 | 0.629
Group (5) | 0.213 | 0.330 | 0.396 | 0.453 0.607" 1 0796 | 0.818 | 0.750
Group (6) | 0.166 | 0.182 | 0.189 | 0.173 | 0.166 | 0.183 ! 0.182 | 0.186

Group (1): Chicken group vaccinated with monovalent locally prepared NDV inactivated
oil emulsion vaccine.

Group (5): Chicken group vaccinated with tetravalent NDV-IBV-EDS and P.M
inactivated oil emulsion vaccine. ‘

Group (6): Unvaccinated chicken group.

* Chicken without booster dose.

* %

Chicken received booster dose of tetravalent inactivated oil emulsion vaccine.,

N.B. Absorbance value of -ve control = 0.166 Absorbance value of +ve control = 0.336
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Table (4): The average mean titre of neutralizing antibodies against IBV
in vaccinated chickens. ‘

—f e
Titre of neutralizing antibodies
Groups Weeks Post Vaccination
1w 2w 3w 4W 5W 6W TW 8w
Group (2) 16 64 128 128 128 256 256 256
_ 128* 128 128 256
| Group (5) 16 64 128 265 Y565 756 356 256
Group (6) 0 0 0 0 0 0 0 0
Group (2): Chicken group vaccinated with monovalent iocally prepared IBV inactivated oil emulsion
vaccine.
Group (5): Chicken group vaccinated with tetravalent NDV-IBV-EDS and P.M inactivated oil emulsion
vaccine. .
Group (6): Unvaccinated chicken group. * Chicken without booster dose.

** Chicken received booster dose of tetravalent inactivated oil emulsion vaccine.
***  The reciprocal of the highest dilution neutralizing the virus.

Table (5): Geometric mean ELISA antibody titre against IBV in groups
of vaccinated chickens.
Weeks Post Vaccination
| 8%4 2W 3w 4W 5W oW TW sW
Group (2) 1260 | 2429 | 2614 | 3182 3465 2628 | 3596 | 4225
6448’ 5912 5725 3420
3940 | 3910 | 3732 | 3222
Group (6) 0.080 | 0.074 | 0.064 | 0.089 | 0.071 0.081 | 0.074 | 0.084 |

Group (2): Chicken group vaccinated with monovalent locally prepared IBV inactivated oil emulsion

Groups

Group (5) 1067 | 1745 | 2210 | 2033

vaccine.

Group (5): Chicken group vaccinated with tetravalent NDV-IBV-EDS and P.M inactivated oil emulsion
vaccine.

Group (6): Unvaccinated chicken group.

* Chicken received booster dose of tetravalent inactivated il emulsion vaccine 0.5ml IM.

*k Chicken without booster dose. N.B. Absorbance value of —ve control = 0.74 — 0.089
: Absorbance value of +ve control = 0.411 — 0.409

Table (6): EDS HI antibody titre in groups of vaccinated chickens.

Groups Weeks Post Vaccination
! 1w 2w 3w 4w 5w 6W TW 8W
Gg’;‘p 2 8 | 64 | 128 | 128 | 128 | 128 | 128
* 2
B I IO O M 0 0 e
Gig;lp 0 0 0 0 0 0o |0 0
Group (3): Chicken group vaccinated with monovalent locally prepared EDS inactivated oil emulsion
Group (5): Cvﬁfccligﬁ group vaccinated with tetravalent NDV-IBV-EDS and P.M inactivated oil emulsion
Group (6): Unvaccinated chicken group. ~ *  Chicken without booster dose.

** (“hicken received booster dose of tetravalent inactivated oil emulsion vaccine.
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Table (7): Mean value of EDS neutralizing antibody titre in chicken groups
vaccinated with different types of inactivated oil emuision vaccine.

Titre of neutralizing antibodies |
Groups Weeks Post Vaccination

IW 2W 3W 4W SW 6W TW W

Group (3) 3 6.5 3.2 64 64 128 128 128

‘ 64* 128 256 128

Group(5) | 2 6 16 32 T 138 356 556

Group (6) 0 0 0 0 0 0 0 0

Group (3): Chicken group vaccinated with monovalent locally prepared EDS inactivated oil

emulsion vaccine.

Group (5) Chicken group vaccinated with tetravalent NDV-IBV-EDS and P.M inactivated oil
emulsion vaccine,

Group (6): Unvaccinated chicken group.

* Chicken without booster dose.

*k Chicken received booster dose of tetravalent inactivated oil emulsien vaccine,

***  The reciprocal of the highest dilution neutralizing the virus.

Table (8): Mean P. multocida antibody titres determined by indirect
haemagglutination test (iIHA) in chickens vaccinated at 3 weeks of
age with inactivated PM alone or in combination with
(NDV+IBV+EDS) vaccines in oil emulsion. - -

Mean antibody titre
Group vac(l:)ilr.:;tion Weeks Post Vaccination at shown ages
| 2 3 | 4% | 5% 6 7 8
Group (4) -ve 160 | 320 | 140 | 180 | 190 | 320 | 398 | 394
Group (5) -ve 320 | 394 | 394 | 522 | 640 | 686 184 1114
Group (6) ve 6 | 5| 8|5161|9 6] 5

Group (4): Chicken group vaccinated with monovalent locally prepared P. multocida inactivated oil
emulsion vaccine.
Group (5} Chicken group vaccinated with tetravalent NDV-IBV-EDS and P.M inactivated oil
emulsion vaccine.
Group (6): Unvaccinated chicken group.
* Group (5): Chicken received booster dose of tetravalent inactivated oil emulsion vaccine
after 4 weeks.

Table (9): Results of challenge test against fowl cholera.

Group No. of birds Dead/Living Protection %
Group (4) 20 2/18 90 %
Group (5) 20 1/19 95 %
Group (6) 20 20/0 0%

Group (4): Chicken group vaccinated with monovalent locally prepared P. multocida inactivated oil

emulsion vaccine,

Group (5): Chicken group vaccinated with tetravalent NDV-IBV-EDS and P.M inactivated oil
emulsion vaccine.

Group (6): Unvaccinated chicken group.
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