6% Sci. Congr. of Egypt. Soc. For Anim. Manag. 27-31 August.,2013: 46- 55

PREPARATION AND EVALUATION OF INACTIVATED
SALMONELLA PULLORUM VACCINE IN TURKEY

Nourhan Nagy !, Anhar A. Abdel lateif *, Eman S.A. Zaki 2, Shaaban,
KH.S. 3, Shafei, S.M.!, Nassif, S.A.1

! Central Laboratory for Evaluation of Veterinary Biologics
2 Veterinary Serum and Vaccine Research Institute
3 Faculty of veterinary medicine, Cairo University

SUMMARY

An inactivated Salmonella Pullourm Vaccine was prepared from local
strain of Salmonella Pullourm .The efficacy of a locally prepared
inactivated Salmonella Pullorum vaccine was evaluated in turkey.
Immune response of both vaccinated turkey breeder and hatched
poults was monitored using ELISA which showed protective antibody
titers in sera of breeders starting from the third week post vaccination,
and at the first day of age in sera of hatched poults. Also good
protection against experimental challenge by virulent strain of
Salmonella Pullourm in turkey poults reached to 100 % in one day old
and 70 % in 7 days old poults, but it was 15 % and 20 % in poults
from non-vaccinated turkey breeders. In conclusion the prepared
inactivated Salmonella Pullorum vaccine is potent and effective.

INTRODACTION

Pullorum disease is a septicemic disease affecting primarily chickens and
turkeys (Saif, 2008). The disease was initially called fatal septicemia of
young chicks (Rettger, 1900), then it was designated as bacillary white
diarrhea (Rettger, 1909) but later the term pullorum disease has gained
universal acceptance. Pullorum disease is caused by Salmonella Pullorum and
be transmitted vertically through the egg by trans-ovarian infection. It was
first recognized in turkeys in 1928 (Hewitt, 1928) and by 1940 the disease
was wide spread in turkey and responsible for severe economic losses. Both
morbidity and mortality are highly variable in chickens and influenced by
age, nutrition, flock management, concurrent diseases, route and dose of
exposure. The greatest losses usually occur during the second week after
hatching, with a rapid decline between the third and fourth week of age.
Various sulfonamides or antibiotics have been found to be effective in
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reducing mortality from pullorum disease, however no drug or combination
of drugs has been found capable of eliminating infection from treated flock.
Also using antimicrobials emerges the problem of antimicrobial resistance
(Zhang-Barber et al., 1999). Therefore, alternative safe strategies are
emerged to overcome this important problem. Priyantha (2009) reported that
vaccination is only alternative method to control salmonellosis in poultry and
other precaution like biosecurity and good management practices must be
taken to consideration first. Various investigators have evaluated killed and
modified live vaccines (Arora et al., 1998; Padmanaban et al., 1981;
Zhang-Barber et al., 1998; Zhang-Barber et al., 1999). So the aim of this
work was to prepare and evaluate Salmonella Pullorum inactivated vaccine in
turkey breeders and their hatched poults via monitoring of the humeral
immune response of both dams and their off springs by ELISA and challenge
test of off springs.

MATERIALS AND METHODS

Bacterial Strain: Salmonella Pullorum local isolate was kindly
obtained from Veterinary Serum and Vaccine Research Institute,
Abbasia, Cairo, Egypt. The strain was cultured on specific Salmonella
media and re-identified according to (Collier et al. 1998 and Kauffmann
etal. 1972).

Experimental Birds: Total number of 74 turkey breeders (60 breeder
hens and 14 adult cooks fifteen weeks old) and 100 one day old poults;
which hatched from the collected eggs of vaccinated and non -
vaccinated turkey breeders; were used for evaluation of the prepared
inactivated Salmonella Pullorum vaccine.

Vaccine preparation (Charles et al., 1997)

Salmonella pullorum was grown onto trypticase soya-agar in Roux
bottle and incubated at 37°C for 48 hours. The colonies were harvested
using normal saline and the bacterial suspension was adjusted to
contain 10™ colony/ml. The live bacteria were killed by adding 0.3%
formalin with agitation. Then 20% of aluminum hydroxide gel as an
adjuvant.
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Quiality control of the prepared vaccine

1- Purity test: Testing of prepared vaccine to be free from any
contaminants as aerobic , anaerobic bacteria and fungi. (OIE
Terrestrial Manual 2008).

2- Safety test: (OIE Terrestrial Manual 2008): safety of the
prepared vaccine was monitored through injection of double field
dose of the vaccine subcutaneously in each of 20 poults and kept
under daily observation for 2 weeks.

3- Potency test: The humeral immune response of the vaccinated
turkey breeders and their off springs to the Salmonella Pullorum
vaccine was evaluated using ELISA kit (Bio check UK Ltd Co.)
following the manufacture instructions.

4- Efficacy test: via challenging of poults at 1% and 7™ day of age.
The challenge procedure were done on poults hatched from
vaccinated and non-vaccinated turkey breeders, the challang dose/
poult was 1ml of Salmonella Pullorum broth culture containing
5x10” virulent organism (OIE terrestrial Manual 2012).

Experimental Design

Two groups of turkey breeder each of 30 breeder hens and 7 breeder
cooks were reared separately in two clean completely separated pens
and were fed on balanced ration. Food and water were used adlibidum.
The first group was injected with 0.5ml prepared formalized Salmonella
Pullorum inactivated vaccine subcutaneously, then boostered with
another dose after 3 weeks, the second group was left as un vaccinated
control. The laied eggs of each group were collected separately and the
egg production of a week were incubated together till hatching.

The serum samples were collected weekly from breeders starting from
0 week pre vaccination up to 10 week post vaccination and from
hatched poults for estimation of humeral immune response using
ELISA. The hatched poults from the eggs collected after 3 weeks post
boostering; from each group, were grouped into 4 groups each of 25,
groups | and Il from vaccinated turkey breeder while group Il and IV
from non- vaccinated turkey breeder. Twenty poults from group | & Il
were challenged orally with the virulent strain of Salmonella Pullorum
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at the 1% day of age. Twenty poults from group Il & IV were challenged
orally with virulent strain of Salmonella Pullorum at the 7" day of age.
The challenged poults were observed daily for 10 days post challenge.
Serum samples were collected from the non- challenged poults from
each group weekly for determination of the maternal derived antibodies
by ELISA.

RESULTS
Purity test: The prepared inactivated vaccine proved to be free from
aerobic bacterial, anaerobic bacterial and fungal contamination.

Safety test: The prepared vaccine proved to be safe as there were
neither local nor systemic reaction, also no clinical signs or mortalities
in the injected poults.

Potency test: Concerning turkey breeders, the mean ELISA antibody
titers were 195.8 as pre-vaccination level then reached 611.5, 1050,
1390 at 1% 2" and 3™ week after the first dose of vaccination which
represent the 16", 17" and 18"™ week of age respectively. After
boostering at the 18" week of age the ELISA titers increased to reach
1890, 2310, 3150, 3140, 3080, 3050 and 3000 at the 19", 20", 21%,
22" 23" 24™ and 25™ week of age respectively (table 1).
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Table (1): Mean antibody titers measured by ELISA in vaccinated and
non- vaccinated turkey breeders

Antibody titers
Weeks post Weeks of
N Vaccinated | Non vaccinated
Vaccination Age
Group Group
0 (pre vaccination) 15 195.8 200
1 16 611.5 205
2 17 1050 200
3* 18* 1390 199
4 19 1890 210
5 20 2310 195
6 21 3150 208
7 22 3140 210
8 23 3080 206
9 24 3050 198
10 25 3000 200

* booster dose was given.
*cut off value = 654.

Concerning hatched poults from vaccinated turkey breeders, the mean
antibody titers were 1850, 1110, 765 and 615 at the first day, 7" day ,
14™ day and 21% day of age respectively, other while in the control

group the titers were 20.89, 18.62, 16.21 and 16 at the same intervals as
mentioned in table (2).
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Table (2): Mean antibody titers measured by ELISA in poults hatched
from vaccinated and non-vaccinated turkey breeders.

Day (0) Day (7) Day (14) Day (21)

Poults from vaccinated turkey

1850+751 | 1110+501 | 765+239 615+152
breeders

Poults from non-vaccinated turkey

20.89+2.1 | 18.62+1.89 | 16.21+1.78 | 16+1.21
breeders

Efficacy test

The results revealed that the mortalities were 0% in group I, while in group I
the total mortalities were 17 out of 20 poults (85%) representing protection
percentage of 100% and 15% ; respectively (Table 3). On the other hand the
protection percentages were 70% and 20% in groups Il and IV, respectively
(table 4).Reisolation of the virulent Salmonella Pullorum strain from the internal
organs of the died poults post challenge was positive.

51

6t Scientific Congr. of Egypt. Soc. For Anim. Manag.27-31 August.,2013



Nourhan Nagy et al....

Table (3): Efficacy of prepared Salmonella pullorum vaccine in day old
turkey poults from vaccinated and non- vaccinated turkey breeders.

No. of
Challenge No. of )
Group of poults g poults/ Protection %
dose poults .
died
From vaccinated breeders
(group 1) 5x10"CFu |20 0 100%
From non vaccinated ,

Table (4): Efficacy of prepared Salmonella pullorum vaccine in 7 days old
turkey poults from vaccinated and non-vaccinated turkey breeders.

No. of i
Challenge | No. of Protection
Group of poults poults/
dose poults ) %
died
From vaccinated breeders GIl | 5« 10" CFu | 20 6 70%
From non-vaccinated breeders
GIV 5x 10" CFu | 20 16 20%
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DISCUSSION

Vaccination against Salmonella Pullorum disease is not widely used all
over the world due to many reasons, one of them is the interference of
vaccination with the detection of positive birds of the herd using
pullorum test in test and slaughter programme.

In Egypt, and from an economical point of view this program of
salmonella control is not applied. So it is necessary to apply a
vaccination programme against Salmonella Pullorum in turkey flocks.

Sero conversion in vaccinated turkey breeder group were found to be
increased gradually from first week post vaccination as in table (1) till
the time of boostering at the third week, where the titer sharply increased
from the first week post-boostering (1890) reaching its peak at the fourth
week post boostering (3140 ELISA antibody titer), and still around this
value till the end of the experiment, same results were obtained by
Uddin etal., (2009).

For table (2) it was clearly that the vaccinated turkey breeders achieved a
protective ELISA titer level at the second week post primary vaccination
according to the cut of value of the used ELISA kit (654) Biocheck UK
Itd Co.

The ELISA antibody titers of hatched poults revealed that the poults had
a protective ELISA antibody titers through the first 2 weeks of life and
this was confirmed by the results of challenge which revealed that the
vaccination of turkey breeders induced a protection level of 100% at 1°
day of age and 70% at the 7" day of age of the hatched poult, against
challenge with virulent strain of Salmonella Pullorum ( as in table 3, 4)
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McCapes et al.,, 1967; Truscott & Friars, 1972 supported earlier
contentions that maternal vaccination with bacterins doesn’t reduce
excreaction of salmonella in progeny significantly although mortalities
can be reduced.

Although the economic impact of pullorum disease in turkey, it’s the
first time to study the efficacy of inactivated Salmonella Pullorum
vaccine in turkey. The vaccine induced good protection in turkey
breeders and hatched poults till the 7" day of age which declined will
the 21% day of age.
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