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SUMMARY

In the present study, polymerase chain reaction
was carried out on 10 brucella isolates recovered
from camels affected with brucellosis central re-
gion of Saudi Arabia. Brucella abortus as well as
Brucella melitensis specific primers were em-
ployed for the assay. All isolates were identified
as B. meliteﬁsis. This was in agreement with the
results of the traditional bacteriological identifica-
tion. Moreover, antibodies against camel IgG was
raised in rabbits and purified with polystyrene af-
finity chromatography. The purified anti-célmel
IgG was conjugated with horseradish peroxidase
(HRPO) using the sodium periodate method. The
anticamel-HRPO conjugate prepared in this study
was tested in an indirect ELISA adapted in the
same study on camel sera positive and negative

for brucellosis as indicated by the Rose Bengal

plate test. The conjugate was found efficient and
was able to elucidate positive and negative sam-

ples at a dilution of 1/40.

INTRODUCTION .-

Camel husbandry is a highly viable economic and
social activity in the Gulf region, particularly in
Saudi Arabia (Abdel-Rahim et al:, 1994). Camel
brucellosis has been reviewed recently (Abbas’
and Agab, 2003; Abbas and Omer, 2006). The °
disease has been documented in all camel keeping
countries, and considered by FAO/WHO as the
most important animal zoonosis in camel keeping
countries (FAO/WHO, 1986). Several workers
have reported on camel brucellosis in Saudi Ara-
bia (Abbas and Agab, 2003; Ramadan et-al.,
1998). Although most of the brucella infection in
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camels is chronic or silent, i.c without overt clini-
cal signs, some animals develop acute discases,
such as arthritis, endometritis, vaginitis and abor-
tion (Ramadan et al., 1998; Agab, 1993; Wernery
and Kaaden, 1995). There is, however, very little
record of clinical signs in the literature on camel
brucellosis. Zaki (1948) speculated that Brucella
abortus was the main cause of brucellosis in
camels while Rutter and Mack (1963) consid-
ered Brucella melitensis as the agent of cam-
el brucellosis. Both authors based their assump-
tions on the results of comparative serological
tests. Many ELISA Kkits for diagnosis of animal
brucellosis are. commercially available but unfor-
tunately those Kits are for livestock other than
camels: The present study was planned to adapt
an indirect ELISA specifically for camel brucello-

sis. Also, polymerase chain reaction was em-

ployed to identify brucella isolates recovered

from infected camels in Saudi Arabia.
MATERIALS AND METHODS

Production of camel IgG antibodies |

Serum, separated from camel jugular blood, was
diluted 1:4 with phosphate buffered saline (PBS,
pH 7.2). Inmunoglobulin G (IgG) was extracted
from the diluted serum using saturated ammoni-
um sulfate solution (Hudson and Hay, 1990). The

IgG was mixed with Freund’s complete adjuvant,

and injected in rabbits. Each rabbit received 500
_g camel IgG in Freund’s complete adjuvant in-

tramuscularly into the thigh muscle and subcuta-
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ncously at the two sides of the back. The inocula.
tion was repeated after 2 weeks, Serum was separ.
ated from rabbit blood to be monitored for im.
mune  response

using  the gel

immunodiffusion test. When required, the immu.

agar

nized rabbits were bled-euthanasized and blood
was collected in plain tubes to get serum. Camel
IgG antibodies were purified from rabbit serum
IgG using the polystyrene affinity chromatogra-
phy (Staak et al., 1996).

Preparation and evaluation of anticamel-IgG
HRPO conjugate

Camel IgG antibodies were dialyzed against sodi-
um carbonate buffer (0.01 M) overnight at 4°C.
The IgG was conjugated to horseradish peroxi-
dase (HRPO) using sodium periodate and sodium
borohydride as described by Wilson and Nakane
(1978). Camel IgG was used as an antigen in a di-
rect ELISA for evaluation of the prepared conju-
gate. The anticamel conjugate was checker board
tested in a direct ELISA against different dilu-
tions of the camel IgG in a 96 well flat bottom
plate (Staak et al., 1996).

The indirect ELISA test proper

To test serum samples of vaccinated animals as

~ well as animals of flocks with history of brucello-

sis, ELISA was carried out using the whole cell
B. abortus antigen at the proper dilution as indi
cated by the results of the checker-board titration

(1: 46) following the methods of Alton et al,
(1988).
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Polymerase chain reaction

The deoxyribonucleic acid (DNA) was extracted
from brucella melitenses sheep isolates recovered
from infected camels and identified as Brucella
meclitenseis by 'traditional methods, Phenol: chlo-
roform extraction was employed after disruption
of the bacterial cells with SDS and lysozyme
(Sambrook et al., 1989). Three primers were de-
signed according the sequence of the IS711
(Bricker and Halling, 1994). IS711 is a unique re-
petitive genetic element to Brucella melitenses
sheep spp. and for most species at least one copy
of the element occurs at unique species- or bio-
var-specific chromosomal locus. The unique loca-
tions of these elements are the basis of the identi-
fication of Brucella spp. and differentiation
between ‘Brucella biovars. The primer sequences
were 5’-GAC-GAA-CGG-AAT-TTT-TCC-AAT-
CCC-3' (B. abortus-specific primer), 5'-AAA-
TCG-CGT-CCT-TGC-TGG-TCT-GA-3’ (B. mel-
itensis-specific primer) and 5’-TGC-CGA-TCA-
CTT-AAG-GGC-CTT-CAT-3'(IS711-specific
primer). Amplification was carried out following
the reaction mixture and conditions described by

Bricker and Halling (1994).
RESULTS AND DISCUSSION

The magnitude of brucellosis seroprevalence in
camels is almost based on serological surveys
which using a variety of procedures. It is impor-
tant to note that the slide agglutination test

(SAT), performed at a neutral pH, has been
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shown repeatedly to have poor diagnostic sensi-

tivity when compared to other conventional tests

(Alton ct al., 1988). The buffered plate aggluti-

nation test (BPAT), the buffered acidified plate

antigen test (BAPAT) and the card or Rose Ben-

gal test (RBT) are comparable and have greater

analytical sensitivity, especially in the detection

of IgG1. Although the, three tests differ in diag-

nostic performance, it is gcncrallyr agreed that

they exhibit greater sensitivity and specificity

than the SAT (Nielsen et al., 1984; Wright and

Nielsen, 1990). Enhanced-sensitivity for detec-

tion of Brucella infected animals has been report-

ed by several workers-due to the utiliiation of the

enzyme linked immunosorbent assay (ELISA) for
serodiagnosis of brucellosis (Al Dahouk et al
2003; McGiven et al., 2003; Ff_:rreira et al. 2003).
Even though, no éne-ELISA kit is cpfﬁmercially
available for serodiagnosis of camel brucellosis.
In the present study, anti-camel IgG, raised in rab-
bits, was conjugated to horseradish peroxidase
(HRPO) using the sodium periodate method.
When tested with checker board ELISA, the con-
jugate showed successfﬁl fesﬁlts as indicated by
positive results with high OD vafues’ with antigen-
coated wells and negative results with antigen-
free wells of the microtitre plates. Conceming the
different dilution in the checker board, the conju-
gate showed OD values over 0.3 up to dilution of
1/160. The results were obtained with antigen di-
lution up to 1/1600 (Table 1).
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Table (1): Optical density values of the anticamel HRPO conjugate

Row

o
=2
=

1954 | 1087 | 0318 | 0412 | 0249 | 0.117 [ 0063 | 021 | 0.002 | 0.007 | 0.008 | 013
1377 | 1103 | 0582 | 0392 | 0241 | 0.118 | 0.052 | 0.024 | 0.003 | 0.007 | 0.015 | 0018 |
1938 | 1216 ] 0.573 | 0332 | 0281 [ 0.122 | 0.061 | 0029 [ 0.002 | 0.010 | 0.013 0010
2091 {1265 | 0.527 | 0331 [ 0:268 | 0.126 | 0.047 | 0623 [ 0.008 | 0.008 | 0.020 | 0019
1870|1023 | 0531 0327 [ 0254 | 0.131 [ 0055 | 0.030 | 0.008 | 0.006 | 0.005 | 0.009 |
1712 [ 0911'| 0465 [ 0322 | 0197 [ 0.102 | 0048 | 0.03T | 008 | 0.009 | 0.013 | G011 |
1528 [ 0778 | 0374 ] 0.301 | 0.187 | 0.077 [ 0.031 ) 0010 | 0.003 | 0.009 [ 0014 | 0010
0.032 | 0.003 | 0.003 | 0.010 [ 0.003 | 0.006 | 0.017 | 0.020 | 0019 | 0.016 | 0.017 [ 0.000 |

| ol || = O of = >

Reading was at 405 nm Row H contains no antigen (conjugate control)

Table (2): ELISA screening of camels pretested with RBP test for brucellosis

Rose Bengal Number ELISA positive ELISA negative
test results | Number | % Number | %
Positive 55(11.83%) 52 9454 | 3 ' 545
Negative 410 5 1.22 405 98.78
" Toul 165 57| 1226 | 48 | &7
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Table (3): Brucella isolates recovered from clinical specimens of seropositive camels

manifesting brucellosis-like symptoms

Clinical picture Specimens * Number |  Positive samples
Number | %
Abortion Foetal stomach content 6 3 50%
Mastitis Milk 5 0 0.0%
_}{ftztainéd placenta | Placenta il 2 40%
[ Dystocia Uterine fluids 7 0 0.0%
[ Vaginitis Vaginal swabs ' 4 0 | 0.0%
[ Orchitis Semen and urethral swabs 5 2 gt 40% ' ' ’-
Rye-neck syndrome | Prescapular lymph node 4 1 " 25%
(aspirate)
Hygroma Synovial fluid 3 2 66.66%
Total 39 10 25.64%

* Specimens were collected from animals with positive results with brucella Rose

Bengal, slow agglutination and complement fixation serological tests

Figure (2): Agirose gel electrophoresis of PCR products obtained with. brucella

genomic DNA using 23, melfrensis specitic primers

1 2

800 bp -

bp DNA sizec marker (Amersham, Germany), lanes 4-7 (camel Brucella

melitenses isolates) and lane 8 (negative control i. e. PCR master mix without

IDNA template).

Wed.J. . Giza.Vol.55,No.4(2007)

6

-

Lanc 1 (Rev. 1 strain), lane 2. (Brucella melitensis sheep isolate), lane 3 100

L)
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The ELISA was carrted out on camel serum sam-
ples that were previously tested with Rose Bengal
plate test (Table 2). From the table, brucellosis in-
cidence as indicated by ELISA was 12.26% while
that indicated by RBP test was 11.83%. This find-
ing denotes that RBP test screening is worth to be
applied for the serosurvey of camel brucellosis es-
pecially with the lack of commercial ELISA kits
for camel brucellosis. However, we succeeded to
prepare anti-camel HRPO-conjugate which was
found efficient for application with a complex dis-
ease like brucellosis. If anticamel conjugate can
be found, ELISA will be then appligd and accept-
ed instead of complement fixation test which is a
laborious test. However, when applying ELISA
for camel brucellosis, more specific antigens are
to be selected to avoid false positive due to high
sensitivity originating from cross reactivity of the
test. Many methods for interpreting ELISA data
have been described (Heck et al., 1980; Gall and
Nielsen, 1994 and Nielsen et al. 1996). However,
most methods have major limitations as they do
not compensate for multi-animal, inter-well, or in-
ter-plate variabilities. Also, many systems require
the researcher to assign an arbitrary value above
which a sample would be considered positive.
This value often has no statistical validity. The
analysis of data obtained with the ELISA per-

formed in this study considered these variabilities.

In the present work, genomic DNA was extracted

from 10 brucella isolates proved to be Brucella
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melitenses by bacteriological methods recovered

from different clinical cases of camel brucellosis

(table 3). The PCR assays were carried out on the
extracted DNA using two sets of brucella-specific
primers. This was to identify and differentiate
Brucella species recovered in this study. This was
based on the observation that the genetic element
IS711 occurs at several species-specific or biovar-
specific chromosomal loci. The assay was de-
signed to amplify species-specific-sized products
by using three primers, one of which hybridizes to
the IS711element (Halling et al., 1993 and Oua-
harni et al., 1993) and the other hybridizes to one
of two species-specific regions adjacent to the ele-
ment. The vaccinal strain Rev-1 and B. melitensis
field isolates were identified by amplification of a
731-bp fragment (figure 1). The PCR assay has
several advantages over the current microbiologi-
cal methods used to identify Brucella species. A
major advantage is the speed with which the assay
can be performed and the minimal sample prepar-
ation as only 104 bacterial cells can be added di-
rectly to the reaction mixture. Also live brucella
organisms are not necessary for the assay and this
is significant because brucella is a human patho-
gen (Bricker and Halling, 1994). However, the as-
says performed in the study can not differentiate
the B. melitensis vaccine strain from field isolates
and other references strains (B. abortus strains).
Ewalt and Bricker (2000) described another assay
that can differentiate the vaccine strains from

field isolates and other references strains. This

Vet.Med.J.,Giza.Vol.55,No.4(2007)
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will be carried out in a next step of the project
during which PCR assays will be performed on
clinical samples instead of bacterial isolates,
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