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SUMMARY

In this study, evaluation of three trials of vaccination of cattle against
brucellosis through monitoring of the serological immune response and
shedding of the vaccinal strains was carried out. For this purpose, a total
of 84 Friesian cows were divided into three groups. The first group
consisted of 42 cows that were vaccinated at the age of 5-8 months with
Brucella abortus SRB51 vaccine and then revaccinated at the age of
20-22 months with the same vaccine. Animals of the second group
(24 cows) were vaccinated at the age of 5-8 months with Brucella
abortus S19 then revaccinated with RB51 vaccine at the age of
20-22 months, while animals of the third group (18) were vaccinated
only at the age of 3-8 months with Brucella abortus S19. Sera of all
vaceinates of the first group reacted positively at the second week post
vaccination and some animals continued up to 19 weeks post vaccination
using rough antigen. Employing smooth antigen, the conventional tests
showed negative results. Sera of S19 vaccinated animals seroconverted
at the 2° week post vaccination and some continued up to 28 weeks post
vaccination using the conventional tests. RB51 revaccinated animals in
this group developed antibodies against the rough antigen up to
22 weeks post vaccination and no antibodies against the smooth antigen
were detected. Examination of animals that were vaccinated only using
S19 at 5-8 months after one vear revealed that all animals were
serologically negative. Bacteriologically, one cow from the first group
shed the RB51vaccinal strain in milk three days post parturition and two
cows shed the organism in their vaginal discharges. Cows that were
vaccinated as calves with S19 and revaccinated as adults with RB51
showed no organisms in their milk or vaginal discharges.
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INTRODUCTION

Bruceliosis is a worldwide serious disease. It still affects large
numbers of animals in Egypt causing abortion and infertility. The
disease is transmissibie to cccupationally exposed humans. Brucella
organisms are Gram-negative facultative intracellular bacteria that infect
macrophages where they persist and evade immune elimination, Covert
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el ai. (2003). Chronic infections are thought to be dug tc their abilifv to
avoid the killing mechanisms within the host ceils.

Prevention of bovine bruceliosis is achieved by using live
attenuated vaccines, Adone and Ciuchini {2001). Recently a new officia!
calthood vaccine; Brucella abortus S RB31 has been approved in the
United States for use in brucellosis eradication programs. Brucella
abortus SRB51 is a lipopolysaccharide O antigen-deficient mutant of the
virulent strain 2308 of Brucelia abortus, Schurig et ai. (2002). It has
been documentied to be protective in cattle and not to induce antibodies
that interfere with brucellosis serofogical surveillance tests which
identify antibodies to liopopolysaccharides, Stevens ef al. (1995} and
Olsen et al. (1997).

in Egypt, Brucella melitensis biovar3 remains the prevalent type
of bruceila affecting cattle, Salem and Hosein {1990), Hoscin ef al.
{(2002) and Soliman, H.S. (2006). Several efforts have been made to
control the disease through the use of vaccines including Brucella
abortus SRBS51. The present study was carried out to evaluate some
trials of vaccination and revaccination of cattle using RB5! and S19
vaccines. The serological Immune response in cows vaccinated with
Brucella abortus S RBS51 (as calthood vaccination and revaccinated with
the same vaccine as adults) and cows vaccinated with Brucella abortus
S19 (as calfhood vaccination and revaccinated with Brucella abortus
SRBS5! as adults) in the light of possibility of shedding the vaccinal
strains were investigated.

MATERIALS and METHODS

1 — Animals: A total of 84 Friesian cows in Damitta Governorate were
used in this study through the period (January 2004 — April 2006)

2 - Experimental design: Three groups of antmals were randomly
selected
Group I: A total of 42 cows were vaccinated at the age of
5-8 months with Brucella abortus SRB51 vaccine (3 x10° 8.C) and
revaccinated with the same vaccine at 20-22 months of age {Most of
these cows were pregnant at this time).
Group II: A total of 24 cows were vaccinated at the age of
5-8 months with Brucella abortus S19 (5 x10" $.C) and
revaccinated with Brucella abortus SRB51 (3 x10° $.C) vaceine at
20-22 months of age. {Also most of the cows were pregnant).
Group III: A total of 18 cows were vaccinated as calves of
5-8 months age with Brucella aborfus S19 only.
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3 — Samples:

a. Blood serum samples were collected from all cows after
vaccination and revaccination weekly up to 30 weeks.
b. Colostrum and milk samdples and vaginal discharges all from cows

~ 1

were collected at the 1%, 3™ and 7™ days after parturition.

4 — Vaecines:

a. Brucella abortus SRBS51 vaccine US.Vet. Licence No. 188
Professional Biological Company 4950 York street Denever USA.

b. Brucella abortus S19 vaccine; it was obtained from the Veterinary
Serum and Vaccine Research Institute, Abbasia, Cairo, Egypt.

5 - Serological tests:

a. Tube Agglutination Test (TAT), was carried out using smooth and
rough antigens. The test was carried out according to Alton ef al.
(1988).

b. Rose Bengal Test (RBT), was carried out according to Morgan
etal (1978).

¢. Buffered Acidified Plate antigen Test (BAPAT), was carried out
according to Alton ef al (1988).

6 - Bacteriological examination:

Isolation, identification and typing of brucella organisms were carried
out according to Alton et al. (1988)

RESULTS
Table 1: Monitoring the serological immune response of cows of
group |

! T g 1 ]
}. 1 _ Age of : Serological response _
| Used vaccine A I Smooth | . !
\ vaccination | . i Rough antigen |
; antigen | ;
. Vacciration | RBSI | 5-8months | -ve | Ve 2-19wpyv |
~ Revaccination ' RBS1 | 20-22 months 1 -ve 1 +ve222w py ‘j
* All cows seroconverted W. D.¥ = weeks postvaccination

Table 2: Monitoring the serological immune response of cows of

greup 1i

Age of Serological response

Used vaccine e - : - ;
‘ vaccinatlon  Smooth antigen © Rough antigen

Vaceination ¢ S19 | 5-8months : +ve* 2-28 wp.v | -ve
~Revaccination : RB31 | 20-22 months -ve Cve 2-20wpy
* All animals seroconverted w.p.V = Weeks nostvaccinadon
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Table 3: Monitoring the serological immune response of cows of

group III
| ! ] Serological response i
5 Used vaccine \ Ag_e 0? ! — P - |
! | vaccination | Smooth antigen | Rough antigen ]
% Vaccination Si9 | 5-8 months % +ve* 2-28 w.p.v -ve J

* All cows seroconverted

Re-examination after one year showed that all cows remained
seronegative throughout the experiment

Table 4: Bacteriological {indings.

H
}; Shedding of the vaccinal strain

|

I Cow group . Abortion |
\l il Milk | Vaginal discharges !
| I | Onccow +ve | 2 cows +ve -ve !
I f -ve ! -ve -ve B
! i ! -ve 1 -ve B -ve J

*  Sampile of 3 days post partarition
** Samples of one and 3 days post parturition

DISCUSSION

The humoral immune response of RB51 vaccinated calves of
group I, using rough antigen, revealed that sera of all vaccinates reacted
positively at the 2™ week post vaccination. Seroconvesion continued in
some calves up to 19 weeks post vaccination, Table (1). Such humoral
immune response is directed primarily to the outer membrane proteins
but not to the lipopolysaccharide-O antigen as reported by Schurig ef al
(1991).

On the other hand, sera of vaccinated calves showed complete
negative results using the conventional tests and employing smooth
antigen, these tests detect only antibodies against lipopolysaccharide-O
antigen which characterize only the smooth brucella strains while
RBS51is a rough mutant which is devoid of lipopolysaccharide-O chain,
Stevens er al (1995). Revaccination of these cows using the same
vaccine at 20-22 months age revealed the same serological profile and
antibodies against the rough antigen continued up fo 22 weeks post
vaccination.
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«

The abeve mentioned data confirmed that both vaccination and
revaccination of adulf cows using RBZ1 does not induce defectapie
entibodies against the smeoth antigen empioving the conventional tests
used for detection of brucella infection and consequently it does not
interfere with surveillance programs.

Serological examination of §16 vaccinates of group 11, using the
conventional serological tests, revealed that all calves seroconverted at
the 2" week post-vaccination and some continued up to 28 weeks post-
vaccination, Table (2). Revaccination of these animals at 20-22 months
using RB51 vaccine of age resulted in development of antibodies against
the rough antigen up to up to 22 weeks post-vaccination. On the other
hand, antibodies against the smooth antigen could not be detected. The
obtained results confirmed the lack of sercconversion of animals that
previously vaccinated with §S19 as calfhood vaccination when
revaccinated with RB51 vaccine as adults indicating the safety of such
procedure. RBS5! vaccine was described as a safe procedure by
Zambrano et al. (1995) and Palmer ef al. (1997).

Cows of group I that were vaccinated using S19 as calves of
5-8 months showed the same pattern of calves of group II. Examination
of these animals after nearly one year revealed that all cows maintained
their negative serological status when became adults.

Evaluation of the trials employed in this study on bacteriological
basis, Table (4), showed that among the cows of group L. one cow shed
RB51 vaccinal strain in milk which could be detected only from the
sample collected 3 days post-parturition and two cows shed the organism
one and 3 days post-parturition in their vaginal discharges including the
cow whose milk was bacteriolgically positive.

This indicates that RB51 can be shed in milk or vaginal
discharges of adult RB51 vaccinated cows especially when they are
vaccinated during pregnancy. Shedding of RBS5S! vaccinal strain in
vaginal discharges was reported by Samartino ef al. (2000) and Hosein
el al. (2005). Shedding in milk was also reported by Samartine et al.
(2000) who suggested that shedding of RB51 in milk can actually
benefit herd immunity due to ingestion of these organisms by young
calves to induce protective immunity.

On the contrary, such finding may lead me to believe that such
situation may be hazardous from the epizootiological as well as the
epidemiological points of view as it may lead to cases of latent infection
in calves due to ingestion of the organism in milk as well as it may result
in human infection that will be difficult to be diagnosed by the current
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conventional tests which are designed to detect infection by smooth
brucella strains. .

On the other hand, concerning cows that were vaccinated with
S19 as a calthood vaccine and revaccinated as adults with RB351 vaccine,
there was no shedding of the vaccinal strain neither in milk nor in
vaginal discharges. Such results may be attributed to the protective
immunity induced by the calfhood S$19 vaccination.
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