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Abstract

Studies were directed to evaluate the effect of levamisole on
the vaccinated guinea pigs with Brucella abortus strain 19 vaccine
when injected simuitaneously or post- vaccination. It was found that
levamisole was improving the level of antibodies titre in sera of
treated group compared with non-treated one. In challenge test for
vaccinated group, a good protection was observed in animais that
received levamisole either simultaneously with the vaccine or post-
vaccination.

INTRODUCTION

Brucellosis is a highly contagious disease affecting animals causing economic
losses. Vaccination of animals with Brucella abortus strain 19 vaccine is found to
provide protection against the disease (Radostitis et a/.,, 2000).

Many drugs and chemicals can enhance various aspects of the immune
response, non-specific immunostimulants are going increased attention and attraction
for application in the veterinary medicine to help the animal in its struggle against
disease through potentiation of its immune response to the applied vaccine (Clark,
1991). The use of immunostimulant agent together with Brucella vaccine might be
more effective than a single measure, and raise animal resistance to infection (Arnault,
1981 and Chukwu, 1985), Levamisole is a safe broad-spectrum anthelmintic. Since the
discovery of this drug, numerous reports have confirmed the suggestion that
levamisole affects both humoral and cellular immune response and increases the
resistance to bacterial infection particularly in previous immunized host (Wierda and
Reasor, 1990). _

The present investigation was planned to gain more explicit information on the
effect of using levamisole on the immune response of guinea pigs vaccinated with
Brucella abortus strain 19 vaccine.

MATERIALS AND METHODS
Brucella vaccine

A locally produced Brucefla abortus strain 19 vaccine obtained from Veterinary
Serum and Vaccine Research Institute, Abbasia, Cairo was used in vaccination of
guinea pigs.
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Brucella antigens
A locally produced Brucella agglutinating and Rose Bengal antigens obtained
from Veterinary Serum and Vaccine Research Institute, Abbasia, Cairo were used in
serological tests.
Challenging Brucella strain
The standard Brucella strain 2308 obtained from Ames, Iowa, USA was used in
challenge test.
Levamisole
It was obtained from Amoun Pharmaceutical Industries Company, Cairo.
Guinea pigs '
A total of one hundred guihea pigs (3509 each), proved to be Brucelia free by
serotesting was used for the experiment.
Experimental designs
Guinea pigs were divided into 5 groups (20 each), group (1) given levamisole
intramuscularly (one dose of 0.1 mi) 3 days before vaccination with Brucella abortus
vaccine (1/15 dose of 3-10 x 10° cfu/dose); group (2) given levamisole at the same
time of vaccination; group (3) given levamisole 7 days after vaccination; group (4)
was vaccinated without any treatment, while, group 5 was left as control group
{(unvaccinated and non-treated). Blood samples were taken from each anima! before
and after vaccination and treatment at weekly intervals till the 8" week. The immune
response of animals was evaluated by applying the Rose Bengal plate test according
to Morgans et af (1969), and tube agglutination test according to Alton et a/ {1988).
At the 8" week post-vaccination, all animals were challenged subcutaneously with a
24 hour broth culture of Brucefiz strain 2308 (5 x 10° cfu/dose); also, untreated
vaccinated group and control group were similarly challenged. Blood samples were
taken after 1 week till 8" week of challenge. All animals were sacrificed after 8 weeks
of challenge and the CFU in their spleens was determined, and calculation of
protection percent was carried out according to British Pharmacopoeia Veterinary
(2005).
RESULTS AND DISCUSSION
The most reliable method for controlling Brucellosis is usually afforded by
vaccination with Brucella abortus strain 19 vaccine (Radostitis ef af, 2000). For
successful prophylactic immunization against Brucellosis, the use of vaccine should -
produce adequate immunization. The use of immunostimulant besides vaccination may

lead to increased protection against Brucelosis (Sandoval ef af, 1978).
The immune response of vaccinated animals with vaccine treated with or
without levamisole was screened by Rose Bengal and tube agglutinating tests. These
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methods assayed anti-Brucelia antibodies in sera of animals at different intervals post-
vaccination and treatment as shown in Table 1. These antibodies began to appear in
the sera of animals from 2™ week post-vaccination, and higher titre was recorded by
5" week except in groups 2, 3 by 8" week. From this table, levamisole is enhancing
the production of antibodies titre. Possible reasons for the previous stimulant activity
of levamisole are direct increase in the antibodies forming cells in the spleen and
indirect stimuliation of B-cells through T-cells mediators (Renoux and Renoux, 1972
and Koller, 1982). Also, such finding was obtained by Renoux and Renoux (1973) who
found that levamisole injected in mice (at time of vaccination or 48 hours later)
induced a significant increase of antibodies titre of Brucefla vaccine. On keeping with
these lines, Confer et a/ (1985) recordéd that tevamisole given 7 days after
vaccination caused enhancement of antibodies response to Brucella vaccine.
Furthermore, Chukwu (1985) indicated that heifers vaccinated simultaneously with
levamisole showed increase in humoral antibodies titre. With respect to previous
findings, the following explanation proves that levamisole stimulates the multiplication
of Bruceffa vaccine in treated group as well as its immune stimulated effect (Milward
et al, 1984). The results summarized in Table 2 indicated the protective efficacy of
levamisole in challenged animals. The results showed a low titre level in sera of
treated animals after challenge. These results are agreed and support that recorded
previously by Koller (1982) who revealed levamisole as immunostimulant. This drug
enhanced the cellular immune response to the impact of vaccine, hence, those animals
will offer more resistance to infection with Bruceffa infection. It has been
demonstrated that a lower Brucellz abortus isolation was associated with guinea pigs
vaccinated and treated with levamisole. The previous increase of protection level
against infection with brucellosis in treated group is attributed to an augmentation of
iymphocyte and macrophage proliferation, phagocytosis and increase of lysosomal
enzymes related with increase of the intracellular kiiling. Furthermore, levamisole
stimulates cytotoxic T-cells associated with enhancement of lymphokine production.
The previous concept draw attention to an increase in the rate of clearance of
infective agents (Brunner and Muscoplat, 1980). The resuits summarized in Table 3
indicated the protective efficacy of the levamisole when injected simultaneously or
post-vaccination of Bruceflz vaccine strain 19 in challenged test. The table shows that
guinea pigs gave protection level of 85% in vaccinated group, 90% in treated group
simultaneously with vaccine and 90% in treated group 7 days post-vaccination. The
obtained results are agreed and support that recorded previously by Sandoval et a,
(1978) who found that the post-vaccination injection of levamisole in guinea pigs
revealed a higher level of protection with vaccination.

In conclusion, levamisole can be used at vaccination or post-vaccination 7days
for enhancing the immune system.



Table 1. Immune response of vaccinated guinea pigs with Brucella abortus S19

agglutinating tests (SAT).

vaccine measured by Rose Bengal plate test (RBPT) and serum

Weeks Post Vaccination

Groups Tests 1 7 3 7 T 3 7 g
Group {1) recelved levamiscle 3 days before vaccination F;ip_: 0 20+IU 40+IU BS;U T GJE)+[U 8-(: JIrU 83 J{U 40+IU
Group (2) received levamisole at the time of vaccination 23-‘:']- 0 20+IU 8; JI'U B;J-YU ;gg ;U lgg‘;u 83 J;U BgﬂILU
Group (3) received levamisole 7 days after vaccination RS?AP'I-'I— 0 40+IU BETU 125 ;U ;2?'1; 1:;; ?U SE;U 8$¥U
Group (4) received vacdine only ol ; B D P 5010 5010 3 N
Group {5} without vaccine or levamisole {Control group) R’S?qp'l-'r 0 0 0 0 0 0 0 0
1U: International Unit
Tabie 2. Immune response of challenged vaccinated guinea pigs measured by Rose Bengal plate test (RBPT) and serum agglutinating tests (SAT).
Groups " Tests : - : Wef;ks Post Vaccingtion - , -
Group (1) received levamisole 3 days before vaccination RSBAP.: 0 I 0+IU 20+IU 4-{; -;U 43*[1] 20+IU 1 0+IU 1 0+IU
Group (2) received tevamisole at the time of vaccination RSiP; 0 1 0+IU 5 0+IU 20+IU 20+IU T 0+IU -
Group {3) received levamisole 7 days after vaccination RSB;'T 0 0 I 0+IU 20+IU 20+IU 10+IU -
Group (4) received vacdne only Rs?aP: 0 10+1u 2o+1u 43 JIru 4311Lu 20+1u 20+1u 10+IU
Group (5) without vaccine or levamisole (Control group) Rsi:_T 0 20+IU 4;;} SETU 16:(-]+IU SSYU 43-;U 20+IU

IU: International Unit

SrH Y08V vTT0M¥E 40 ISNOdSIY
ANMKWWL FHL NO JOLYIINILOdONNWIWE SY F10SIWVAIT 40 103443
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Table 3. Protection percent of guinea pigs vaccinated with Brucefla vaccine and

treated with levamisole after challenge with virulent Brucefla abortus strain

2308.
Number of Protection percentage
Group )
animalg SN %
Group (1) received tevamisole 3
o 20 3/20 85 %
days before vaccination
Group (2) received levamisole at
) - 20 2/20 90 %
the time of vaccination
Group (3) received levamiscie 7 :
20 2/20 90 %
days after vaccination
Group (4) recelved vaccine only 20 3/20 85 %
Group (5) without vaccine or
20 20/20 0 %
levamisole (Contral group)
S: Spleen containing Brucella strain.
N: Number of challenged animat.
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