Beni-Suef Vel Med, £ Vol XF., No, (2} Oct, 2001 : ( I81- 131 ),

STUDIES FOR PREPARATION OF A TRIVALENT INACTIVATED
VACCINE AGAINST NEWCASTLE, GUMBORO AND EGG DROP
' SYNDROME

By
Abo-Zaid A, Abo-Zaid; Salwa AL El-Assily; Hoda I Tawfik and Ensaf Khachabah

Veterinary Serwm and Vaccine Research Insiihire, Abbasia Caivo,

ABSTRACT

Monovalent inactivated oil vaceines against Newcastle
disease (ND), infectious bursal disease (IBIY) and egg drop
syndrome (EDS} in addition (o a trivalent one were prepared
and subjectied to the quality control tests. Each vaccine wag’
inoculated it one of four chicken groups while a fifth chicken
group was kept as non-vaceinated control. The humoral
immunity was weekly detected and evaluated up to 24 weeks
post  vaccination in all growps. The results ofs- ¢
haemaggiutination.  inhibition (HI) test and serum
neufralization test (SNTY revealed that all the used vaccines
induced good levels of humoral immunity, Comparing results
of monovalent and trivalent use of vaccine indicated that there
was no inlerference between the used vinges in chicken
immune response to each virus. So, we recommended use of
trivalent vaccine to save time, cost and effort of vaccination as
well as avoid repeated vaccination s a stress factor,

INTRODUCTION
Infectious bursal disease (IBD), Newcastle disease (NI} and epg drop
syndrome (EDS) are the most important viral diseases which affected
economically poultry industry in many countries including Egypt, where NDV
causes high mortality rates, reduction of meat and egg production (Biswal and
Morril, 1954). IBD is an important viral disease of poultry because it ended
with prolonged immuno-suppression in infected chickens, which resulted in
increased chicken susceptibility to other infections and interfered with the
effective vaccination apainst other diseases (Okoye, 1984). EDS causes
dropping in egg production in the laying fowl, usually associated with poor egg-

shell quality and colour (McFerran et af,, 1978).
The main aim’in pouliry industry is the protection of chickens against
infectious diseases. Such protection is depending mainly on vaccination using
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specific potent vaccines. A large number of poultry vaccines had been
developed . either in an attenuated or inactivated form, singly or combined
(Allan ef al, 1973; Mouaz, 1986; Afaf, 1990; Madkour, 1995; Hala, 1996;
Afaf et al, 1999; Khodeir and Amina, 1999; Susan ef al., 1999 and Afaf ef
al., 2000).

The combined vaccines have the advantages of providing protection
against more than one disease at the same time reduce both vaccination
expensive and number of vaccination per farm as well as saving time and labour
costs. Besides that, combined vaccines reduces the stress reactions.

So, the aim of this work is the preparation of a trivalent inactivated
vaccine to protect chicken against the 3 diseases at one shot.

MATERIAL AND METHODS
1. Virus strains:
1.1. Newcastle disease virus (NDV):
NDV LaSota strain was supplied by the Central Veterinary Laboratory,
Weybridge, England.

1.2. Infectious bursal disease virus (IBDV):

Bursa’ Vac M strain of IBD virus as an attenuated strain was kindly
supplied by the College of Agricultural Science. Delwar University, USA,
1.3. Egg drop syndrome (EDS) virus:

EDS-76 virus strain, Code PA0081 Weybridge, England.

2. Embryonated eggs:

A commercial embryonated duck eggs and chicken eggs were obtained
from United Company for Poultry Production. The embryonated duck eggs
were used for propagation, testing of complete inactivation and preparation of
batch of EDS inactivated vaccine. The embryonated chicken eggs were used for
preparation of NDV and IBD viruses.

3. Cell cultures:

African green monkey kidney cells (Vero) established by Yasumura and
Kawatika, (1963) were used in SNT to estimate IBD neutralizing antibodies in
the sera of vaccinated chickens.

Chicken embryo rough cells (CER) established by Smith ef al., (1977)
were used for detection of EDS neutralizing antibody titres in sera of vaccinated
chickens using SNT.

4. Experimental chicks:
One hundred and fifty, one day old mixed sex commercial Hubbard
. chicks were supplied by the United Company for Poultry Production. The
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chicks were reared under complete hygienic measures in isolated and
drsirtfected wire floored cages and fed commercial broiler ration.

5. Virus propagation:

5.1. NIV was propagated in embryonated chicken eggs according to Allan et
al., (1973). The obtained virus was titrated according to the standard
methods described in FAQ Publication (1978). It had a titre of 10"’
EID;¢/ml.

5.2. IBDV was propagated after the method of Hitchner, (1970). The
obtained virus was titrated in embryonated chicken eggs via allantoic sac
inoculation and the titre was expressed and calculated according to
method of Reed and Muench, (1938) and reported to be 10%° EIDs¢/ml.

5.3. EDSV was propagated according to Allan et al., (1973) and titrated in
embryonated duck eggs. The titre was expressed and calculated
accordmg to the method of Reed and Muench, (1938) and found to be
107 EIDsy/ml.

6. Inactivation of viruses:

Inactivation of the used viruses were separately carried out using
formalin in a final concentration of 0.1% of thetotal volume for both NDV
(Mohab, 1992) and EDS (Rozldestvenskii, 1984) and 0.2% for IBDV (Li et
al., 1986). The fluids were left'on a magnetic stirrer at room temperature for 18,
24 and 48 hours for ND, IBD and EDS, respectively. SENEH:

Judgement for inactivation was carried out by moculatlon of samples
from treated viruses in embryonated chicken eggs (0.2ml/egg) for NDV and
IBDV; while EDS was tested in embryonated duck: eggs to be sure that the
required complete inactivation occurred. , :

7. Vaccine preparations:

The monovalent oil vaccines against each virus as well as the trivalent
inactivated oil  vaccine were prepared accordmg to Stone ef al., (1978) with
aqueous to 011 ratio 1:3. The prepared vaccines were adjusted to contain 10
10%° and 107 EIDs, for ND, IBD and EDS / dose, respectively.

8. Quality Control:
The prepared vaccines were subjected for quality control measures as
described by Stone et al, (1979).

9. Serological tests:
9.1. Haemagglutination Inhibition test (HI):

It was used for estimating the haemagglutinatifig inhibiting antibodies
* against ND and EDS viruses according to Majujabe and Hitchner, (1977).
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9.2. Serum neutralization test (SNT):
It was used for estimating the neutralizing antibodies against both IBDY

and EDS. After methods of Weisman and Hitchner, (1978).

* IBDV and EDSVY neutralizing antibody titre = the reciprocal of serum
dilution, which neutralize and inhibit the CPE of 100-200 TCIDs, of the
virus.

10. Experimental design:

One hundred and fifty, one-day-old chicks were reared till they became 4
months old. The chicks were divided into 5 groups (30 chicks/each group).
Group (1): Vaccinated with the prepared trivalent inactivated oil vaccine.
Group (2): Vaccinated with the locally prepared inactivated monovalent oil ND
vaccine, :
Group (3): Vaccinated with the locally prepared inactivated monovalent oil
IBD vaccine.

Group (4): Vaccinated with the locally prepared inactivated monovalent oil
EDS vaccine.
Group (5): Non-vaccinated controls.

Each chicken in the vaccinated groups was I/M injected by 0.5 ml from
the prepared vaccines according to its group.

Ten random blood samples were collected weekly from each group for
24 weeks post vaccination. Sera were separated, collected and stored at 20°C
until used for detection of corresponding antibodies against ND, IBD and EDS.

RESULTS AND DISCUSSION

In the present study, an inactivated trivalent vaccine was prepared from
standard viral strains and subjected to the standard quality control tests. This
vaccine was found to be free from foreign contaminants (bacteria, fungi and
mycoplasma), safe and confirming that its quality measures agree with those of
the recommended conditions (Davidson, 1975 and Anon, 1994).

The results of HI test revealed that there is no great difference in the
obtained titre levels against ND and EDS in vaccinated groups either use of
monovalent or in trivalent vaccines, where all chickens showed high levels of
specific HI ND and EDS antibodies (Tables 1 and 2) (Fig. I and 2).

Generally, in comparing results of HI-test obtained from testing chicken
sera vaccinated with monovalent and trivalent vaccines; in both ND and EDS; it
is clearly observed that log, titres in trivalent vaccinated groups started
somewhat higher from the 1% week in both ND and EDS groups. Furthermore,
these higher titres appear again in the week 24 in ND while the EDS vaccinated
group continued higher from the I* week till the last samples at 24 weeks.

The formed antibodies were still at high levels up to 24 weeks post
vaccination. These findings came in agreement with those of Holmes ¢f al.,
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(1989) who reported that there was no significant difference in EDS, IBD and
ND antibody titres on using of monovalent or trivalent vaccine against the three
diseases. Also, Kozlino er al, (1990) obtained similar results up to 30 weeks
post vaccination with a polyvalent vaccine. Many findings were found to be in
agreement with our obtained results (Madkour, 1995; Hala, 1996; Afaf e/ al,,
1999 and Susan et al., 1999).

Tables (3 and 4), Fig. (3 and 4) showed that vaccinated chicken with the
prepared trivalent vaccine, exhibited good titres of neutralizing antibodies
against IBD and EDS extending at high levels up to 24 weeks post vaccination.
There was no difference in chicken groups vaccinated with the monovalent and
trivalent vaccines showing that there was no antagonizing effect of the 3
antigens on the humoral immune response of vaccinated birds to each one.
These results were found to be confirmed by those obtained previously by
Nedelciu and Sofei (1990); Uslangolu (1990); Bidin er al,, (1998); Afaf ef al.,
(1999); Khodeir and Amina (1999) and Afaf et al., (2000).

So, it could be concluded that the prepared inactivated trivalent vaccine is
safe, potent and induce high measured humoral antibody titres for a period of 24
weeks 1n vaccinated chickens against ND, IBD and EDS at the same time. Also,
froin the obtained results and from the comparison between titres induced by
monovalent and trivalent vaccine we can recommended the use of trivalent one
to save time effort, cost and reduce vaccination as stress factor on chickens.
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Table (1): Newcastle disease Hl antibody titres in vaccinated chicks.’

" Chicken ND HI antibody titres (log;) / Weeks Post Vaccination |
Groups | 1 2 3 4 | 3 2 | 16 | 20 | 24
1 16 64 | 128 | 256 | 1024 | 256 | 256 | 256 | 256
2 8 | 16 | 128 | 128 | 1024 | 256 | 256 | 256 | 128
s 0 0 0 0 0 | 0 0 0 [ 0

('“i'r'oup (1): Vaccinated with locally prepared trivalent vaccine.
Grroup (2): Vaccinated with locally prepared monovalent ND vaccine.
Group (5): Control non-vaccinated.

Table (2): Egg drop syndrome HI antibody titres in vaccinated chickens

' Chicken - EDS HJ antibody titres (log,) / Weeks Post Vaccination
]
Groups | 1| 2 3 4 8 | 12 | 16 | 20 | 24 |
1 8§ | 8 32 | 128 | 256 | 128 | 128 | 128 | 128
4 2 8 64 | 128 | 128 | 64 | 64 | 64 | 32
5 10 0 0 0 0 0 0 0 [ o

Group (1): Vaccinated with Jocally prepared trivalent vaccinc.
Group (4): Vaccinated with locally prepared monovalent EDS vaccine.
Group (5): Control non-vaccinated.

Table (3): Infectious bursal disease neutralizing antibody titres in
vaccinated chickens.

Fhicken
—
Groups

IBDYV SN antibody titres / Weeks Post Vaccination

1 2 3 4 8 12 | 16 | 20 | 24
L 2 8 32 | 64 | 128 | 256 | 128 | 64 | 64
3 T2 8 | 16 | 128 | 256 | 256 | 128 | 128 | 64 |
.5 0 0 ] 0 0 | o 0 | 0 o | o ]

_(jroup (1): Vaccinated with locally prepared trivalent vaccine.
Group (3): Vaccinated with locally prepared monovalent IBDV vaccine.
Group (5): Control non-vaccinated.

Table (4): EDSV neutralizing antibody titres in vaccinated chickens

, Chicken

EDSYV SN antibody titres / Weeks Post Vaccination

| Groups | 1 | 2 | 3 | 4 | 8 | 12 ] 16 | 20 | 24
> | 8 | 32 | 64 | 128 | 128 | 128 | 64 | 32

3 | 65| 32 | 64 | 128 | 128 | 128 | 64 | 32

B 0o (0] 0 | 00 0o 1lo o]0

-
-

Group (1) Vaccinated with locally prepared trivalent vaccine.
Group (4): Vaccinated with locally prepared monovalent EDS vaccine.
Group (5): Control non-vaccinated.




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

Fig. (1): Levels of Newcastle disease HI antibody titres in
; vaccinated chicks
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Fig. (2): Levels of egg drop syndrome HI antibody litres
in vaccinated chickens
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Fig. (3): Levels of infectious bursal disease neutralizing
antibody titres in vaccinated chicks
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Fig. (4): Levels of egg drop syndrome neutralizing
antibody titres in vaccinated chickens
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