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Abstract

The study was performed with a view to isolate and |dent|fy a virulent strain of S. gallinarum and
determine the purity, safety and efficacy of BIO- TYPHOID® vaccine. A total of 40 backyard layer chicken
were used for this study where Group A was used for experimental vaccination, Group B kept as control
and Group C was used for calculating virulent S. gallinarum challenge dose. Primary and secondary
vaccination was carried out at 40 days and 110 days of age, respectively. Blood samples were collected
to obtain the sera after vaccination from both vaccinated and unvaccinated control group and antibody
titres were determined by Microplate agglutination test. The antibody titre increased in primary
vaccination up to days 56 days post vaccination (DPV) and then decreased gradually. The highest
antibody titre (Mean = SE) 384.00 + 42.67 was obtained at 91 DPV (21 days later of secondary
vaccination) and maintained up to 98 DPV. Safety test was done by inoculating mice and purlty test of the
vaccine was done by inoculating on to Blood Agar media. The efficacy of BIO- TYPHOID vaccine was
recorded as 90% which was determined by challenge infection with 0.1 ml of 5x10 CFU virulent S.
gallinarum. Results of this study revealed successful protections by BIO- TYPHOID® vaccine.
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Introduction

Salmonellae in poultry have worldwide economic and public health significance. It may transmit from
infected birds, their faeces and eggs, ingestion of contaminated food or water and contact transmission is
most common. S. gallinarum can be detected serologically using macroscopic tube agglutination test,
rapid serum test, stained antigen whole blood test or microplate agglutination test (Shah et al., 2001).
Control of Salmonella infections in poultry farms is by good farming and hygienic practices and the testing
and removal of infected flocks from production (Purchase et al., 2008). Vaccination against S. gallinarum
is commonly used as preventive measure by both live (usually based on the Houghton 9R strain) and
bacterins (killed/inactivated vaccine) are available (Lee et al., 2007). In Bangladesh, both live and killed
FT vaccines are commonly used for preventing Salmonellosis in chicken. Before introducing any biologics
in a country, it must be evaluated for its purity, safety and efficacy by the respective controlling agency.
Unfortunately, in developing countries like Bangladesh sometlmes it would not be possible to perform
such type of works. A preliminary study of BIO-TYPHOID® (FT vaccine imported and marketed by
Advance Animal Science Company Limited) was conducted by Ferdous (2008) covering only the
immunogenicity of the vaccine. Hence, a thorough study of FT vaccine covering punt@y safety and efficacy
in backyard layer chickens in order to examine the feasibility of using BIO-TYPHOID™ vaccine.

Materials and Methods

Study place

The study was carried out in the experimental animal sheds and laboratory of the Department of
Microbiology and Hygiene, Bangladesh Agricultural University (BAU), Mymensingh-2202, from June 2008
to April 2009.

Culture media, chemicals and reagents

The reagents used during the study were physiological saline solution, phosphate buffered saline which
were prepared as per the procedure suggested by Siddique et al., (1997), 10% formalin, alcohol, sefranin,
Salmonella Shigella (SS) agar media and selenite broth were also prepared as per the suggestion by
Carter et al., (1979).
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Experimental chicken, mice and FT vaccine

A total of 40 backyard layer chicks were collected from the local market and healthy suckling day-old mice
were used in this study. An inactivated FT vaccine BIO-TYPHOID® used in this experiment was imported
and marketed by Advance Animal Science Company Limited. The vaccine was purchased from the local
market and stored at 4-8 C until use.

The chickens (N=40) were divided into three groups. Group A (n=10) was used for experimental
vaccination, group B (n=10) was maintained as unvaccinated control chicken and Group C consists of 20
chicken for calculating challenge dose.

The chicken of group A were vaccinated with BIO-TYPHOID® FT vaccine, where 1 dose of vaccine was
administered at 40 days of age and 2" dose was administered at 110 days of age. To determine the
antibody response against the vaccines, blood sample of the chicken were collected at every 7 days
interval up to day 98 of 1% vaccination. Sera were prepared from blood samples following the method of
Shah et al., (2001) to determine the antibody titres by microplate agglutination test. Efficacy of BIO-
TYPHOID® vaccine on backyard layer chicken was determined by virulent challenge exposure of S.
gallinarum.

Estimation of Colony Forming Unit (CFU) and challenge dose was prepared by the method of Heddleston
and Reisinger (1960) using various combination of CFU/ml of S. gallinarum bacteria. Purity test was
performed by the inoculation of FT vaccine on to Blood Agar (BA) media and the safety test was carried
out through mice inoculation.

Serological analysis

The serological analysis was conducted through slide agglutination and microplate agglutination test by
the method of Wambura et al., (2006) and Schlink et al., (1979) respectively to determine the presence of
specific antibody against S. gallinarum.

Challenge and post-challenge observation of chicken

Chicken of both vaccinated and unvaccinated control groups were subjected to challenge exposure by
intravenous inoculation in the jugular vein and were observed frequently up to one to four weeks for any
clinical signs and symptoms. The clinical findings of both vaccinated and unvaccinated chicken were
observed and recorded every 6 hours intervals following the procedure of Collins and Carter (1972). The
procedure of Matsumoto and Helfer (1977) was followed for the isolation of the bacteria after 15 days of
challenge exposure

Results and Discussion

The present study was undertaken to determine the purity, safety and efficacy of BIO-TYPHOID® FT
vaccine in backyard layer chicken. Immunogenicity of the vaccine was studied by the determination of the
serum antibody titre with Microplate Agglutination test.

Purity test was done by inoculating of FT vaccine on to BA media and incubated for 48 hours at 37°Cin
incubator. It was observed that the vaccines did not exhibit the growth of any aerobic or anaerobic
organisms, which indicated the vaccine as pure and similar report was found from Heddleston and
Reisinger (1960).

The safety test was carried out following the method of Dorsey (1963). Five mice were inoculated
subcutaneously (S/C) with 0.2 ml of vaccine. The inoculated mice remained alive and healthy during
observation which indicated the vaccine as safe for further use.

In slide agglutination test, the sera of all vaccinated chicken of group A showed agglutination with S.
gallinarum that indicated the positive slide agglutination test. Whereas, the serum of all unvaccinated
control chicken of the group B did not agglutinate, which indicated negative result that is similar to Haider
et al., (2007).
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Plate-1. Mice without showing any clinical signs Plate-2. The chickens of group B showed the

after vaccination with experimental FT typical signs of FT in the post
vaccine BIO-TYPHOID® challenge observation

The prevaccinated plate agglutination titre of sera samples of all the vaccinated and unvaccinated
chicken were found with a mean value of <4100 which is closely related to the findings of Mandal et al.,
(1988).

Chicken of group A, 0.5 ml of BIO-TYPHOID® vaccine was administered through subcutaneous route
where the first dose was on day 40 and second dose on day 110 of age. Blood samples were collected
from chicken up to 138 days of age (at 7, 14, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84, 91 and 98 DPV).

In group A, the lowest post primary vaccination titres which ranged from 16 to 32 was obtained at day 7
and the highest post primary vaccination titres which ranged from 64 to 128 was obtained at 21 DPV and
maintained up to day 56 DPV, then started to decline before secondary vaccination and the highest post
secondary vaccination titre ranged from 256 to 512 was obtained at 91 DPV (21 days after secondary
vaccination) and maintained up to day 98 DPV (28 days after secondary vaccination) when the age of
chicken was 138 days (Table 1).

Table 1. Results of Microplate Agglutination antibody titre of sera of chicken in group A
vaccinated with BIOTYPHOID® FT vaccine

Antibody titre at days post vaccination (DPV)
First dose at 40 and second dose at110 days of age

TagNo. - — —
Primary vaccination Secondary Vaccination
7 14 21 28 35 42 49 56 63 70 77 84 91 98
Aq 32 64 64 128 64 128 | 128 64 64 64 | 128 256 | 512 | 256

Az 16 32 64 64 128 64 64 128 | 64 32 64 128 | 256 | 256
Az 32 64 128 | 128 | 128 64 64 64 64 64 | 128 256 | 512 | 512
A4 16 32 128 | 128 64 64 64 64 64 64 | 128 256 | 256 | 256
As 16 16 64 64 64 128 | 128 | 64 64 32 64 128 | 256 | 256
As 32 32 64 128 | 128 64 64 64 64 64 | 128 512 | 512 | 512
A7 32 32 64 64 64 64 128 | 128 | 128 | 64 | 128 256 | 512 | 256
Ag 16 32 128 64 64 64 128 | 64 64 32 64 128 | 256 | 256
Ag 16 64 64 128 | 128 64 64 64 64 64 | 128 256 | 256 | 256
A1o 16 32 64 64 64 128 64 64 64 32 64 128 | 512 | 512

The result showed that antibody level was higher when induced by BIO-TYPHOID® administered in the
chicken of group A. Antibody level decreased gradually up to second vaccination. BIO-TYPHOID®
produced lower level of antibody but induced a longer lasting immune response. Similar findings were
also reported by Lee et al., (2007).
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The sera from chicken were collected at 7, 14, 21, 28, 35, 42, 49, 56, 70, 77, 84, 91 and 98 DPV. All
those samples were subjected to Microplate Agglutination test. The mean values of agglutination titres of
the sera collected from the chicken of group A (MeantSE) were 22.40+2.61, 40.00+£5.47, 83.20+9.78,
96.00+£10.67, 89.60+£10.45, 83.204+9.78, 89.60+10.45, 76.80+8.53, 70.40+6.40, 51.20+5.23,
102.40£10.45, 230.40+37.20, 384.00+£42.67 and 332.80+39.10 respectively (Table 2).

Table 2. Results of post vaccination antibody titres in Mean+SE of chicken in group A vaccinated
with BIO-TYPHOID® Fow! typhoid vaccine

Age of vaccination Prevaccination antibody titre | Days post vaccination Antibody Ct;tres (XeaniSE)
First dose Booster dose (Mean+SE) (DPV) (Tag n:;"‘/iﬁ’ 0 An)

<410 07 22.40402.61
<440 14 40.00+05.47
<410 21 83.20+09.78
<4+0 28 96.00+£10.67
<4+0 35 89.60+£10.45
<410 42 83.20+09.78
<410 49 89.60+£10.45

40 days 110 days <410 56 76.80£08.53
<410 63 70.40£06.40
<410 70 51.20+05.23
<410 77 102.40+£10.45
<440 84 230.40+37.20
<440 91 384.00+42.67
<4+0 98 332.80+£39.10

The highest antibody titres of group A (Mean + SE) 384.00+42.67 was obtained on 91 DPV or 21 days
after secondary vaccination, when the age of the chicken reached 131 days. Here, in chicken of group A,
vaccinated with BIO-TYPHOID® FT vaccine with the first dose at 40 days and second dose at 110 days of
age, the antibody titre reached peak at 91 DPV which is closely similar to the findings of Rahman et al.,
(2005).

The variation in the antibody titres might be due to the quality of the vaccines used, vaccination method,
age of vaccination etc. Agglutination formation began more quickly and the immune response was greater
with increasing age and persisted longer in the blood (Vodas 1978). Agglutination formation against S.
gallinarum in chicken was directly correlated with age.

A total of 20 chicken at group C used for calculating the challenge dose. Group C was divided into four
sub-groups such as C4, C,, C3 and C, where each sub-group possessed 5 chicken. 5x10°/0.1 ml CFU,
5x10%/0.1 ml CFU and 5x10%0.1 ml CFU of virulent S. gallinarum challenge dose were given to the sub-
group C4, C,, and Cj, respectively. Sub-group C4 was kept as control. The infectivity or death of chicken
was observed after challenge exposure in sub-group C4, C,, Cs. five, two and one chicken were dead,
respectively out of 5 chicken. Survivility after challenge exposure in sub-group C; was zero which
indicates the dose of S. gallinarum was highly virulent. Sub-group C, was moderately and C; was less
virulent. Highly virulent S. gallinarum challenge dose (5x10°/0.1 ml CFU) was used for this study to
determine the efficacy of BIO-TYPHOID® vaccine.

Challenge infection was given to the chicken of both vaccinated and unvaccinated control group. Among
the 10 chicken of group A one was found to be dead while nine chicken resisted with the virulent
challenge exposure against S. gallinarum organism. From the 10 chicken of unvaccinated control group B
all chicken were recorded as dead which was similar to Purchase et al., (2008). This results revealed that
the commercially available BIO-TYPHOID® (FT vaccine imported by Advance Animal Science Company
Ltd) vaccine provided 90% protection against virulent S. gallinarum organism and closely similar (95-
100% with 9R vaccine) findings was reported by Lee et al., (2005). The results obtained are also
furnished in Table 3.
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Table 3. Efficacy of the BIO-TYPHOID® FT vaccine in experimental chicken

. Number of . Number of
. Name of vaccine used ) Number of chicken . ; Percent of
Group of chicken - chicken . chicken infected/ .
for vaccination survived to challenge . survival
challenged died

Chicken of BIO-TYPHOID® 10 09 01 90
vaccinated group
Chicken of control |\ 4 25 licable 10 10 10 00

group

Therefore, from the above study, it was observed that chicken of group A vaccinated with BIO-TYPHOID®
FT vaccine exhibited higher antibody titre after secondary vaccination. The stimulation of higher degree of
immunity induced by BIO-TYPHOID® FT vaccine might be due to higher immunogenic character of the
vaccine strain. Thus, the vaccine is more effective for further use.
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