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ABSTRACT

Serological proflie of 40 Brucella /nfected cow and 50 Brucella free cow's sera was
conducted using the bruccllosts conventional tests tn addition to ELISA with OMP of
Brucella melitensts blovar 3. The percentage of posjUve reactors among 40 sera from
Brucella infected cows using lraditional serological lests were 100%, 100%, 97.5%.,
100% using BAPAT, RBPT, Riv.T and TAT respectively. While the percentage of posi-
tve reactors among 50 Brucella frec cow sera were (2/50) 4%, (1/50)2%, (1/50) 2%,
(2/50) 4% using BAPAT, RBPT, Rtyv. T and TAT respectively due to false posttve reac-
tion caused by cross reaction with other microorganism which share Brucella in its
antigenlc structure.

The percentage of positive reactors among 40 Brucella Infected cow's sera and 50
Bruccella free cow's sera were 97.5 %, and 0.0% respectively using with ELISA coat-
cd with ouler membrane proteln (OMP) of Brucella melitensis biovar 3. in which op-
Uecal denstty O.D were 0.795 and 0.104 respectively these ndicated that ELISA coat-
ed with (OMP) of B. meélitensis blovar 3. Is more specific which Ilcad (o
disappearance of false positive reactors (non speclfic reactionjamong brucella free
cow's which lead to cross reaction by using traditional serological tests,

Outer membrane proteins (OMPs) of B. melitensis biovar 3 profiles of SDS-PAGE
revealed 8 protein bands ranging from 31.8 kDa to 91.7 kDa,

The sensttivity were 100%, 100%, 97.5%, 100%, and 97.5% for BAPAYT. RBPT,
RIV.T. TAT and ELISA with OMP respectively while speciflicity were 96%. 98%,
98%, 96%. and 100%, for BAPAT, RBPT, RIV.T, TAT and ELISA with OMP respec-
tively. The Resulls concluded that the specificity of the ELISA with OMP antigen
was 100%, this indicated that specified proteins antigen (OMP) increased the specific-
1y of thc test, and overcome the problem assoclated with cross-reactivily of ant/-
bodies due fo infection with bacteria known lo (nduce immunological cross-reactions
with Brucella spp.

INTRODUCTION Health Organlzation as one of the most wide-
Brucellosis is considered by the Food and spread zoonosis in the world (McDermott,
Agricultural Organlzation and the World and Arimt 2002). Mortallty rates may be
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around 5% specially tn calves from seroposi-
tive cows Domenech et al., (1882), with high
morbidity rates tn adults. Brucellosis ls the
leading cause of contagious abortion in live-
stock. The most (mportant specles are B.
aborius, B melitensis and B. suls causing
abortions, premature births and retatned pla-
centa (n livestock Corbel, (2008). Risk factors
for human cases often Include consumption
of fresh dalry products that have not been
pasteurized, contact with infected animals or
abortive material and handling of animals
products, Mantur et al., (2007). Animals are
almost exclustvely the source of Infection for
people and therefore any attempts at reducing
the human disease burden is dependent on
ideniifying the Infected anima! source.

Brucella {s an important zoonotic disease
{nfects both animal and man Pappas et al .,
(2008) and considered as occupational dts-
ease Infects veterinarians workers, butchers
In slaughlered houses and laboratory work-
ers, catlle breeder and farmers Franco et al.,
(2007). Brucella species are facultative intra-
cellular bacteria which develop mainly tn the
reticuloendotheliz system and occasionally in
other target organa, such as jJolnts and pla-
centa, and can cause abortion (n cattle
(Cloeckacrt et al., 1862 a,b.).

OMP, LPS and also ¢yto protelns are anti-
gens whose relative Importance in Brucella
infections should be established to optimize
diagnostic test (Riezu -Bof et al., 19886).
Brucella cell wall conststs of peptidoglycan
layer, strongly associated with the OMPs (Du-
bray, 1873). The cell wall of Brucella abortus
has been described as a complex structure
populated by at least 75 proteins (OMPs) that
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have been reported over the past years (Sowa
et al., (1991). Brucella OMPs have been ex-
tensively studied because of thelr potential
role as virulence factors, antigenic factors and
molecular typing tools (Paguet et al., 2001).
The Brucella OMPs were investigated to seek
tmmunogenic and protecllve antigens for po-
tential diagnostic and vaccine applications
(Salhin et al., (2008).

An important component of any dlsease
control effort is the ability to tdentify infected
or infectious animals and treat or remove
them from the population. In the case of bru-
cellosis, identifying infected animals and re-
moving from the herd is key to the control of
the disease in both the llvestock and the hu-
man populations. Some diagnostic or screen-
ing tests are referred to as the “gold stan-
dard”, there are In fact few perfect diagnostic
tests and there is always a compromlise be-
tween performance and cost. For example,
many screening programmes uge tests with
less than perfect specificity. Thus we must
choice and apply test, with no false positive
results, also overcome cross reactivity when
using sormae serological tests caused by (E.
colt, Salmonella dublin, Yersinia enterocolitica
0:9, Pasteurella multocida, Francisella tula-
rensis, and Pseudomonas
which share Bruceba n ts antigenic siruc-
ture Mahdt and Thrahym (2009).

solanacearum)

Accurate laboratory diagnosis depends
on bacterial isolation of mlcroorganism but
severa) problems face bacterfal (solation lead
us to depend on serological tests. Also bacte-
rial isolation give false negative results in
chronic cases McQtven et al., (2008), Alls-
kan (2008).
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Some serological tests give false negative
results In early stage of disease also after
abortion Mandell et al., (2005).

The Brucella outer membrane was Investi-
gated to seek tmmunogenic and protective an-
tgens for potential diagnostic and vaccine
applications. The major outer membrane pro-
teins (Omps) of Brucella spp.'s classtfied ac-
cording to thelr apparent molecular mass as
36- to 38-kDa Omps or group 2 porin pro-
teins, and 25- to 27-kDa and 31- to 34-kDa
Omps which belong to group 3 proteins.
Genes encoding group 2 porin proteins con-
sist of two genes, l.e., omp2a and omp2b,
which are closely linked in the Brucella ge-
nome and share a great degree of identity
(>85%). In the 1990s, two genes coding for
group 3 proteins were identified and named
omp25 and omp31. The predicted amino acld
sequences of Omp 25 and Omp 31 share 34%
identity (Cloeckaert et al., 2002).

Brucella melitensis strains, the expression
of a fatty tissue called O-polysaccharides
{OPS) on the outer membrane of the bacteri-
um controls whether the bacterium will look
smooth or round. (Fernandez et al., 2008).

The absence of these O-polysaccharide
chalns turns the organism into a rough vari-
ant. This layer Is lmporfant In identifying
whether a pattern.of specles-specific flagellar
gene." Chain et al.,(2006).

Mahdi and Ibrahim (2009) reported that
Salt-extractable antigen (SEA) of B. abortus
S99 was used In indirect ELISA (I-ELISA) for
detection of anti-Brucella antibodies in cattle
sera. Results concluded that the specificity of
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the {-ELISA with (SEA) antigen was 100% and
the senslitivity was about 95-96%.

Senthikumar et al., (2000) stated that
the sensitvity and specificity of ELISA coated
with OMP was 86.84% and 95.42% respec-
tively.

More recently, several researchers have in-
vestigated the use of the enzyme- linked {m-
munosorbent assay (ELISA) to improve both
the sensitivity and specificity of serological di-
agnosis of Brucella Infection.

So the alm of current study was to im-
prove both sensitivity and specificity of sero-
logical diagnosis of brucella {nfection and also
to overcome cross reactivity of some serologi-
cal tests caused by (E. coll, Salmonella dub-
ln, Yersinia enterocolitica O:9, Pasteurella
mulioclda, Francisella tularensis, and Pseu-
domonas solanacearum), which share Bru-
cella in Its antigenic structure by using ELI-
SA coated with OMP of Brucella melitensis
biovar 3. and study their OMP proflles by
SDS-PAGE and compares ELISA coated with
OMP with commonly used conventional ser-
ologjcal tests.

MATERIAL AND METHODS

1- Serum Samplea:

A- Brucella infected cow’s sera were collect-
ed from infected farms with brucellosls during
January 2009 up to March 2009. Sera of 40
naturally infected cow's from brucella (nfect-
e¢d herd. These animals were culture positive
for B. melitensis biovar 3.

B- Brucella free cow's sera were collected
from 50 Brucella free unvaccinated cattle
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from a farm proved to be [re¢ from brucellosis
on serological basis.

2- Seralogical tests:

A-Conventional Serologtcal tests: these in-
cluded buflered acldiefed plate antigen test
{BAPAT), tube agglutination fest (TAT), rivanol
test (Riv. T), rose bengal test (RBT) were ap-
plled according to (Alton et al.,, 18988), The
antigens of these tests were obtained from the
Veterinary Sera and Vaccine Research Instl-
tute (VSVRI). Abbasla, Calro 11517, Egypt.

B- Indirect Immunosorbent Assay ({ELI-
SA):

Cattle sera samples were testes by ELISA
for antibody reactlvely using prepared OMP
antigen according to (Huntex et al., 1888) as
following :

Microtiter plates were coaled by an over-
night incubation at 4°C with OMP (12.5 ug/
100ul PBS) after 6 washing cycles, the plates
were blocked for 1 h at 37°C with 200ul per
well  of PBS-BSA) and then washed four
times. Sera were serially diluted in PBS Tween
20. Then 100ul of each diluted serum were
added per well and incubated for an hour at
37°C followed by four cycles of washing .The
horseradish peroxidases Jabeled IgG of rabbit
antibovine conjugate diluted 1:1500 in PBS
Tween was then added (100ul/well) and incu-
bated for an hour at 37°C and washed as
mentloned previously. The optical density was
read at 540 nm using an automated plate
reader. The cut off value was established at
0.2 units, which was about three times the
average OD reading of negative sera.

3- Bacterial straina: Pure cultures of Bru-
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cella melitenasts blovar 3 was previously iso-
lated in the Brucella department. Animal
Health Research AHR! ,Dokkl.

Egypt.

[nstitute,

Each Brucella culture (émooth straln) was
first grown on tryptose agar slopes at 37°C for
72 h as seed. Sterile heat fnactivated horse
serum was added as 5% for the growth of
Brucella melitensis blovar 3 strain. The seed
culture was then suspended tn PBS (pH7.2)
and incubated into Roux flasks of bryptose
agar medium. The production culture was in-
cubated at 37°C for 5 days. For harvest, 15
ml of sterfle PBS (pH 7.2) was added to each
bottle to wash the cells\frolm the agar surface
according to the method described by Alton
et al., (1888). The pooled cell suspenslon was
killed by 50% acetone at 4°C for 1 to 24 h.
and incubated for 2 hours at 20°C. (Hunter
et al,, 1888).

4 Antigen preparafion: OMPs was ex-
tracted from a heat killed brucella melitensts
blovar 3. isolated in Brucella Department in
(AHRI) according to Hunter et al .,(1986) as
following:

Preparation of outer memhbrane protetns
(OMPa): ‘

OMPs were obtained by suspending the cell
envelop (Refzu-Boj et al.,1990) in 20 mM Tris
HC1 and 8 mM Mg2 S04 (100 mg/ml) and
added drop wise to an equal volume of bolling
4% sodium dodecyi sulphate (inal concentra-
tlon 2%). The solution was kept at 100°C for 5
minutes. The mixture was then cooled and
kept gently stirred at room temperature for 2
h. The insoluble fraclon was recovered by
centrifugation at 10.000 X g for one hour,
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washed cxhaustively with distiled water, and
then digested by lysozyme (2% wt/ wt) (or 24
h, at 37°C. The protein pellet was collected by
centrifugation at 10.000 X g for 2 h. and
stored at -20°C (Hunter et al.. 1986). Protein
concentration was measured according to

Lowry et al., (1951).

B- Sodtum Dodecyl Sulphate Electropho-
resis (SDS-PAGE)

SDS-PAGE was performed according to the
procedure described by Laemmii (1870) on
12.5% acrylamide gel and stained by allver
stain (Tesai and Frasch, 1982).

6- Calculation of aensittvity and specific-
ity: An equation was designed to calculate
sensltivity and specificity by using the criteria
of true ncgative and true positive responders
from the determined brucellosis status of the
anlraals depending upon the bacteriological
examination results followlng the sieps ac-
cording to Alton et al., (1988) as following :

True posilve
Sensjuvity % = x 100
True positive + False Negative

True Negative

Specificlty % = x100
True Negative + False positive

The Gold Slandered test used in this study
for True positive animals of brucella infec-
tion was ELJSA using brucella melitensis OMP
coated plates.

RESULTS AND DISCUSSION
Accurate laboratory diagnosis depends on
bacterial igolation of mlcroorganism  but
problem facing bacterfal isolation lead us to
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depend on serological tests. Also bacterial
jsolatlon give false negative results in chronic
cases (McQiven et al., (2003), McGiven et

al., (2008}, and Aliskan (2008).

Most brucellosis serological tests depend
on the detection of antibodies to smooth Bru-
cella LPS (sLPS). Even so, different Brucella
spectes with the same LPS form will cross
react as It Is very slrntlar Abdoel and Smits
(2007). B. melitensis and B. suis contain
sLPS while B. ovis and B. canis have rough
LPS Nielsen (2002). There has been some
suggestion Diazaparicio et al., (1883) and
Wecynants et al., (1808).

Reviewing the results demonstrated Table
(1) the percentage of positive reactors among
Brucella Infected cow sera  were 100%.
100%. 97.5%, 100% using BAPAT, RBPT,
Riv.T and TAT respectively while the percent-
age of positive reaclors due o cross reaction
with other microorganism among Brucella
(ree cow sera were (2/50) 4%, (1/50) 2%, (1/
50) 2%. (2/5014% using BAPAT, RBPT, Riv.T
and TAT respectively which Indicated that
BAPAT and RBPT are more sensitive than
Riv.T and Riv.T, more specific than BAPAT,
RBPT and TAT as Riv. T depends on preclpita-
tlon of 1gM class of antibodies which include
non speclfic agglutinating materials from ser-
um.

The obtajned results agree with that re-
ported by Mandell et al., {20056) and FAO/
OMS (1988) who stated that some serological
tests give false negative results in early stage
of disease also after abortion. also RBPT la
highly a sensfUve and rapid and presunptive
test and positive results should be confirmed
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with highly specific tests such as CFT and
ELISA.

Our results agree with that of MacMillan
and Cockrem (1885) who mentioned that
TAT produce false positive results after 7-10
days from infection, before this period its
gives false negative results due to non specif-
ic reaction as a result of cross reactions.

[t appeared that the BAPAT and RBPT
among all tests used In this study, gave the
highest rate of positive animals in cattle simi-
lar results were reported by (Angus and Bar-
ton 1984), (Dohoo et al.,, 1988), (Hamdy
1092 and Hosein 1986). The high sensltivity
of these tests is mainly returned to that tt
detects both IgG and IgM molecules (Nelson,
et al.,, 1886). Even IgG1, which (s not a good
agglutinating at neutral pH, Is active at low
pH of BAPAT (Macmillan, 1980). The BAPAT
is a plate test carried out in one dilution (0.08
ml serum to 0.03 ml antigen) a method which
renders the test highly sensitive due to high
amount of serum. This agrees with Nicolettd
and Muraaschi (1868) who reported that BA-
PAT more sensitive than CFT and Riv.T.

The results also agree with El-Gibaly et
al., (1890) who concluded BAPAT is the most
sensitive test in Br. melitensis infected cows.
Refal (1989) reported that it was decided to
use the buffered acidifled plate antigen test
(BAPAT) as a presumptive test due to its high
sensittvity. Using Rose Bengal Plate Antigen
test (RBPT), The test does not show a great
difference with the results of BAPAT which
means that the results are nearly similar to
those obtained by Angus and Barton (1984),
Hamdy (1992) and Anwar (1699).
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It may be worthy to note that, on infection
IgM appears earlier than other Immunoglobu-
lins (Morgan et al,, 1978 and Alton et al,,
1988) this would also explain the higher per-
centage of positive cases detected by RBPT
and points out the fact that, this test could be
of help in detecting cases of recent (nfection
not diagnosed by the SAT. Moreover an ad-
vantage reported for this test is that, the acid
pH of the Rose Bengal test (3.65) may inhabit
the non-specific antibodies leaving the specif-
ic agglutinins (Corbel, 1873; Patterson et
al., 1876). As a result of this oversensitivity,
the test is best applied as an Initlal screening
test during an eradication programmes. Sera
reacting to it should be subjected to conflr-
matory tests (Nicolett, 1987).

The RBPT has the best correlaton with the
results of the bacteriological studies (Alton et
al., 1978 and Mylera and Fraser, 1878) who
reported that following experimental Infec-
tion, {t fook an average of 62 days for the tube
agglutination test to detect infected animal
whilst it took only 43 days for the (RBPT) to
detect the same animal. A similar observation
was made by (Morgan et al.,, 1969) and
(Morgan and Richards 1974) where the
RBPT became positive sooner than the SAT in
Infected animals.

Tube agglutination test was done on the
same sera samples and results of this test
are gave high percentage of positive reac-
tlons. This agrees with results of Nicolett
and Muarachi (1866), Chappel et al., a,b
(1978), Sayour (1988) but disagrees with
those of 8Salem et al.,, (18984), Shalaby
(1986), Mahajan et al.,, (1886) and El-
Qibaly (1869).
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In this study it was noticed the presence of
some samples which reacted positively Lo the
BAPAT, RBPT and TAT which proved negative
by ELISA as a specific test for dlagnosis of
brucellosls may be attributed to the presence
of some baclerla which share the Brucella in
its antigenlcity and thus cross-reacts with the
antigen used. This agrecs with the finding of
Morgan et al., (1978) who suggested the
presence of some bacteria as Escherichia coll,
Salmonella dublin, Yersinlia enterocolitica 0:9
and others In the body fluids and secretlons
which react positively with the tests used in
diagnosis of brucellosis thus causing faults or
error {n the interpretation of the results.

Detectlon of more positive reactars by
RBPT than Riv.T and SAT is mostly due to its
abllity for earller detection of recently Infected
animals as well as the longer persistence of
its reaction in those chronijcally infected as
rmentioned by Awad et al., (1877) who report-
ed that RBPT give positive results earlier than
SAT in recent (nfection,

The results demonstrated in Table
(2)showed that the percentage of positive reac-
tors among Brucella Infected cow sera and
Brucella free cow sera were 97.5 %, and
0.0% respectively using with ELISA coated
with outer membrane protein (OMP) of bru-
cella melitensls blovard. and oplical density
O0.D were 0.795 and 0.104 respectively
which fndicated that ELISA coated with
(OMP) of brucella melitensis bjovar3 i3 more
specific which lead to disappearance of posl-
tive reactor among brucella free cow sera due
to cross reactton than traditional serological
tests which lead to Umprovement of specificity
also overcome cross reactivity, In addttion,
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Paquet et al.,, 2001, Hoda (2005) and Hoda
(2007) who reported that Brucella OMPs had
the potental role as virulence factors. aati-
genic factors and molecular typing tools .also
agree with S8alhin et al.,, 20038 who Indicted
that the Brucella OMPs were Investigaled to
seek immunogenlc and protective antigens for
polential dtagnostic and vaccine applications.

The serological profiles of Brucella Infected
and free cow were varjable ac-cording to the
tests. Tn BAPAT, RBPT, RIv.T and TAT. 40
(100%). 40 (83.3%). 39 (97.5%) and 40 {100%)
were positive, respectively. Testing of these
sera from DBrucella infected and free cow by
indirect ELISA using OMP anligen revealed
that 97.5%. and 0.0% were positive, respec-
tively, (Table 2).

The outer membrane (OM) of Gram nega-
tive bacterfa contalins a number of proteins.
The outer merubrane protclns {OMPs) of Bru-
cella and its composiion has been a subject
of growing interest during the last decade. In
this work, outer merobrane proteins {OMP)
enriched extracts of Brucella melitensis biovar
3 have been analyzed and sodium dodecyl
sulphate polyacrylamide gel electrophoresis
(SDS-PAGE) proflle of these straln was deter-
mined. This powerful technlgque allows very
high resolution of proteln mixture and has
permitted the Identificalion of different pro-
teln components.

Outer membrane proteins (OMPs) of Bru-
cella melitensts blavar 3 proflles of SDS-PAGE
revealed B protein bands ranging from 31-8
kDa to 91.7 kDa, as (Fig. 1) which shows that
groups of major membrane proteln of differ-
ent mobllittes with apparent molecular weight
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between 31-8 kDa and 91.7 kDa, are visible
and constitute the major OMP of Brucella
melftensis blovar 3. These results are nearly
simtlar to those recorded by Santos et al.,
(1884) and Salhin et al.,, (2003), Hoda
(2006) And Hoda (2007) who stated that all
Brucella strains regardless of blotype or geo-
graphic origin dfsptayed major clustec of
OMPs at apparent molecular weight of 88.0
kDa to 94 kDa (group 1}, 35.00 kDa to 39.00
kDa (group 2) and 25 kDa to 31.0 kDa (group
3). Between these groups, additional minor
bands are somelimes preseni. Results are
also similar to that recorded by Versireate et
al., (1982) who classifled the Brucella OMP in
three distinct MW ranges 1e. 88 to 94 k
(group 1), 35 to 40 k (group 2] and 25 k to 30
k (group 3) and other additional bands be-
tween these groups.

These results indicate the importance of
the presence of the long lipopolysaccharide O
slde chaing in the accessibility of OMPs on
smooth Brucella strains and should be con-
sldered when undertaking vaccine develop-
ment. Cloeckaert et al., (1990) and Cloeck-
aert et al, (1991) who stated that according
to the specificlty of the competitive ELISA,
OMPs usefu] for the detectlon of Infected and-
mals are the OMPs of 10. 16.5. 19, 25 to 27,
and 36 to 38 kDa. It therefore seems that a
combination of several protein antigens I3
necegsary for the development of an Immu-
noassay with a sensittvity comparable to that
of the smooth lipopolysaccharide ELISA
Cloeckaert et al., (1862 a,b).

Moreover Mahdl and Ibrahim (2008) re-

ported that Salt-extractable antigen (SEA) of
B. abortus S99 was used In indirect ELISA
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(1-EL1SA) for detection of antl-Brucella anti-
bodies In human and cattle sera. By using So-
divm dodecyl sulfate-polyacrylarutde gel elec-
trophoresis (SDS-PAGE), speclflcity of the i-
ELISA with (SEA) antigen was 100% and the
sensitivity was about 95-96%, this indicated
that specified proteins antigen increased the
speclficity of the test, also overcome the
problem associated with cross-reactivity of
antibodies due to in Infection with bacteria
known to Immunological
reactions with Brucella spp .

Induce Ccross-

Our results are also simtar to that of Lim-
et et al,, (1988) who reported that the anti-
body responsc of caltle to the minor 83-kba
outer-membrane protein (OMP) of brucella
was measured by indirect ELISA with the pur-
ifled protein and compared with the antibody
responge to smooth lipopolysaccharide (S-
LPS). suggesting the presence of one or more
cross-reactive epitopes on this proteln. Re-
aults indicate that specific epitopes of the 89-
kDa OMP in combination with those of other
OMPs could be useful for diagnosis of brucel-
losls In cattle. The author concluded also
that the OMP ELISA has the potential to
achieve greater specificity for Brucella.

In this study out of 40 examined cow sera
39 Brucella Infected cow sera were positive re-
actors 39/40 (97.5%) using ELISA coated
with OMP and disappearance of positive reac-
tors among Brucella free cow sera .table (2) In
comparison with the resulls of positive reac-
tors by screening tests BAPAT 40/40 (100 %)
and 40/40 (100%) using RBPT, 39/40(97.5%)
using Rv.T and 40/40 (100%) using TAT re-
spectively among Brucella [nfected cow sera
and appearance of positive reactors among
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Brucella free cow's sera (2/50) 4%, (1/50)2%,
(1/50) 2%. (2/50)4% using BAPAT. RBPT,
Riv. T and TAT respectively, table (1) which In-
dicaled that ELISA coated with OMF was
more specific than BAPAT, RBPT, Riv.T and
TAT, Ouwr results agree with MacMillan and
Cockrem (1885), Omer et al., (2001).

Due to the high probability of occurrence of
false positive and false negative results by us-
ing the commonly used serelogical tests in
brucclla diagnosis, overcome all of these
fauits we must use ELISA coated with outer
membrane protein (OMP) of brucella,

It Is important to us¢ a morc specilic test
such as ELISA coated with outer membrane
protein (OMP) of brucella to overcome these
prablems.

Locking to table [3) the scnsitivity were
100%, 100%, 97.5%, 100%, and 97.5% for
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BAPAT, RBPT, RIV.T. TAT and ELISA with
OMF respectively while specificlly were
96%, 98%. 98%, 96%, and 100%, for BAPAT,
RBPT, RIV.T, TAT and ELISA with OMP rc-
spccuvely. The Results concluded that the
specificity of the ELISA with OMP antigen
was 100% and the sensibtivity was about
97.5%, this may be attributed (o the spect-
fed proteins antigen that increased Lhe spee-
iflcity of the test, also overcome the problem
assoclaled with cross-reactivity of antibodies
due o In infection with bacteria known to in-
duce immunological cross-reactions with Bru-
cella spp.

As the OMP ELISA has the potential to
achieve greater specificity for Brucella ,the
guler membrane proteins [OMP} useful for
the specific detection of Brucella infection .We
advise to use this test in control and eradica-
Uon programnmes of brucella in all animals
specles.

Val. XIll, No. 2, 2011



Khoudeir M. Ramadan and Nadia Abdel Agim

REFERENCES

1. Abdoel T. H. and Smits H. L. (2007) ;
Rapld lalex agglutinadon test {or the serodiag-
nosts of human brucellosts. Diagnostic Micro-
blology and Infectious Disease. 2007:57:123-
128.

2. Allskan H. (2008) : The value of cul-
ture and serclogical methods in the diagno-
sis of Human brucellosis. Microbiyol Bul
2008;42(1):185-95.

3. Alton, G. G.; L. M. Jones, and D. E.
Pietz. (18756) : Laboratory techniques in bru-
cellosls. Monogr. Ser. World Health Organ.
55:1-163

4. Alton, G. Q.; Jones, L, M.; Angus, R.
D. and Verger, J. M. (1888) : Techniques for
the brucellosts laboratory. Parls: INRA; 1988.

B. Angus, R. D. and Barton, C. E.
{(1984) : The production and evaluatlion of a
buffered plate antigen for use In a presump-
tive test for brucellosis (Cattle and swine).
Dev. Blol. Stand., 56: 349.

8. Anwar, H. (1899) : Studies on Brucel-
la causing abortion In farm animals ln Meno-
fela Governorate. Ph,D, Thesls. Department of
Microblology. Faculty of Vet. Med. Suez Canal
University.

7. Awad, F.; Amin, M. M.; Shawkat, M.
E.; Fayed, A. A. and Matter, A. A. (1877) :
Comparative studies on milk ring and aggluti-
natlon tests in the diagnosis of brucellosia 1n
caitle and buffaloes in Egypt. Egypt. J. Vet.
Sci., 14. (2): 135-140.

8. Chain, P. 8.; Comerci, D. J.; Tolma-
aky, M. E.; Larimer, F. W.; Malfattd, 8. A_;
Verquez, L. M.; Aquero, F.,; Land, M. L.;
Ugelde, R. A. and Garcia E. (2005) : "Whole-
genome analyses of speciation events in path-
ogenle Brucellac". Infection and Imumnunity.
2005 December, 73(12);: 8353-8361,

Mansoura, Vet. Med. J,

194

8. Chappel, R. J.; McNaught. D, J;
Bourke, J. A. and Allan, G. S. (1978a);
Comparison of the results of some serological
teats for bovine brucelosis. J. Hyg Camp.,
80:3685-370.

10. Chappel, R. J.; McNaught, D. J.;
Bourke, J. A. and Allan, G. S, (1078b) : The
diagnostic efficlency of some serological tests
for bovine brucellosls. J. Hyg., Camb., 80:
373-384

11. Cloeckaert, A.; P., Kerkhofa and J.
N., Limet (1892 a) : Antibody response to
Brucella outer membrane proteins in bovine
brucellosts: Immunoblot analysls and compet-
Itive enzyme-linked immunosorbent assay us-
ing monoclonal antibodies, J Clin Microbiol.
1992 December; 30{12): 3168-3174.

12. Cloeckaert, A.; Jacques, l.; Boase-
ray, N.; Limet, J. N.; Bowden, R.; Dubray,
Q. and Plommet, M. (18P1) : Protection con-
ferred on mice by monocleonal antibodies di-
rected against outer-membrane-protein anti-
gens of Brucella. J Med Microbiol. 1991 Mar;
34(3):175-80.

18. Cloeckaert, A; N., Vixcaino; J. Y.,
Paquet; R. A., Bowden and P. H., Elzer
(2002) : Major outer membrane proteins of
Brucella spp.: past, present and future.

14. Clocckaert, A; Zygmunt, M. 8,; de
Wergtfosse, P.; Dubray, G. and Limet J. N.
(1982b): Demonstraticn of peptidoglycan-
assoclated Brucella outer-membrane proteins
by use of monoclonal antibodies. J Gen Micro-
biol. 1992 Jul;138(7}1:1543-50.

16. Cloeckaert, A.: P., de Wergifoase;
Q., Dubzray and J. N. Limet (1990) : 1dentifi-
cation of seven surface-exposed Brucella cut-
er membrane proteins by use of moncclonal
antibodies: immunogold labeling for electron
microscopy and enzyme-linked immunosor-

Val. X1, No. 2, 2011



Khoudair M. Ramadan and Nadla Abdel Astm

bent assay. Infect lmmun. 1990 December;
58(12): 3980-3987.

18, Corbel, M. J. (1873) ; Studies on the
mechanism of thc Rose Bengal plate test for
bovine brucellosts. Br. Vet J. 128: 157

17. Corbel MJ. (2008) : Brucellosls in
humans and animals (2008) : Geneva: world
health organization.

18, Diremparicio, E,; Aragon, V.; Marin,
C.; Alonso, B. and Font, M. (1983) : Com-
paralive-Analysis of Brucella Serotype a and
M and Yersinla-Enterocoliica O-9 Polysac-
charides for Serological Diagnosis of Brucello-
sis In Cattle, Sheep, and Goats. Journal of
Clinteal Microbiology. 1993;31:3136-3141.

19. Dohoo, L. R.; Wright, P. F.; Rucher-
bauek, G. M.; Samagh, B. S.: Robertson, F.
J. and Forbea, L. B. (1886) : Coparison of
five serological tests for bovine brucellosis.
Cand. J. Vet. Res., 50 (4);: 485-493.

20. Domenech, J.; Coulomb, J. and Lu-~
cet, P. (1982) : Cattle Brucellosis in Central~
Africa. 4. Evaluation of Its Economic Inci-
dence and Cost-Benefit-Analysis of Eradica-
tlon Campaigns. Revue d'Elevage et de Mede-
cine Veterinatre des Pays Tropicaux.;35:113-
124.

21. Durbray, G. (1978) : Le septidogly-
cane des Br.: mise en evidence d'une struc-
ture a tple fenillet. C. R. Acad. Scl. Parls.
227, 228)- 2283.

22, El-Gfbaly, SB8amira (1868) : Studics
on bruccliosls {n dalry animals in U.A.R, M.D.
Thes)s, Fac. Vet. Med., Calro Unlversitly.

23, EL-Gfbaly, Samtra; Salem, 8. F.
and Hamdy, M. E. R (19980) : Relationship
between different blood, milk and whey sero-
logical tests and fsolation of Brucella organ-
isms from milk. J. Egypt. Vet. Med. Ass., 50
(3): 373-378.

Mansoura, Vel, Med, J.

195

24. FAO/OMS, (1988) : Comite Mixtode
expertos en brucelosls. Sexto informe OMS,
Geneve, 1986;149p.

25. Fernandez-Prada, C. M.; Zelazows-
ka, E. B.; Bhattacharjee, A. K.; Nikolich, M.
P. and Hoover, D. L. (2008) : "Ident(fication
of smooth and rough forms in cultures of Bru-
cella melltensis stralns by flow cytometry".
Journal Immunology Methods. 2006 August
3] 315(1-2):162-70.

26. Hamdy, M. E. (1892) : Eptdemiologi-
cal studles on Brucella melitensis in diary an-
imals and man. Ph.D. Thesis, Fac. Vet. Med.,
Cairo Uni{versity.

27. Hoda M. Zaki (200B) : Characterlza-
Uon and immuogenicity of outer membrane
proteins of Brucella melitensis.Proc.2"Inter
Conf. Vet Res.Div.,NRC,Cairo, Egypt, pp.13-
25 (20098).

28. Hoda M. Zald (2007) : Differentiation
Between Brucella And Yersinia Enterocolitica
Infection Using Different Antigens. J. Egypt.
Vet. Med.Assoc. 6§7,2.2007,135-150.

29, Hoeein, H, L (1898) : Studles on
sensitivity and specificity of some serodiag-
nostic tests for brucellosls in sheep. Beni-Suel
Vel. Med. Res., 2: 99-103.

80. Hunter, 8. B,; Bibb, W. F.; Shth, C.
N.: Kanfmann, A. F.; Mitchell, J. R. and
McKinney, R. M. (1888) : Enzyme Linked tm-
munosorbent assay with major oufer mem-
brane proteins OMPs of Brucella meliiensls to
measure jmmune response Lo Brucella spe-
cles. J. Clin. Microblol. 24: 566- 572.

31. Laemwmili, U. K. (1870) : Cleavage of
struciura) proteins during the assembly of the
head of bacieriophage T4. Nature (London)
227: 680-6B5.

82. Limet, J. N.: Cloeckaert, A.; Bez-
ard, G@.; Van Brocck, J. and Dubray Q.

Vaol. X1I, No. 2, 2011



KRboudar M. Ramadan and Nadia Abdel Axim

(1803) : Antbody response lo the 89-kDa
outer membrane protein of Brucella in bovine
brucellosts. J Med Microbiol. 1993 Dec;39
(6):408-7.

33. Lowry, O. H.; Roscbraugh, N. T.;
Farr, A. L. and Ranadall, R. J. (1851): Pro-
tein measurement with folin phenol reagent.
J. Blol. Chem.,183:265.

84. MacMillan, A. (1890) : Conventfonal
serological test. In : Nielsen K, Duncan J R
eds. Animal Brucellosis. Boca Raton: CRC
Press Inc: 1990.153-198

86. MacMiflan, A. P. and Cockrem, D.
8. (188B) : Reductton of non-specific reac-
tions to the Brucella abortus serum agglut-
nation test by the addlition of EDTA. Res Vet
Scl. 1985:38:288-291.

86. Mahgjan, N. K.; Kulshreatha and
Vasudevan, B, (1988) : Brucellosis - cause of
abortion in sheep and its public health signifi-
cance. Int. J. Zoon., 13: 174-179,

87. Mahdi, N. R. abd Ibrahtm, W. Y,
(2008) : Use of Brucella abortus 599 salt-
extractable antigen (n indtrect ELISA for de-
tectlon of human and bovine brucellosis. Iraq
Velerlnary Sclence J. Vol 23, 2, P 545-549
(2009) .

38. Mandell, Douglas and Bennett's.
(2005) : Principales and practice of infection
Digseases.6th ed. Churchull Livingston.
2005;pp.2668-72.

89. Mantur, B. Q.; Amamath, 8. K. and
8hinde R. 8. (2007) : Review of clinical and
laboratory features of human brucellosis. In-
dian J Med Microbjol. 2007;25:188-202.

40. McDermott J. J. and Arimi S. M,
(2002) : Brucellosis in sub-Saharan Africa:
epldemiology, control and tmpact. Veterinary
Microbfology. 2002:90:111-134.

41. McGtven, J. A.; Stack, J. A.; Per-

Mansoura, Vet. Med. J.

196

rett, L. L.; Tucker, J. D. and Brew, S. D.
(2006) : Harmonisation of European tests for
serological dlagnosis of Brucella (nfection in
bovines. Revue Scilentifique Et Technique-
Office Intermational Des Epizooties. 2008;
25:1039-1053.

42. McGtven, J. A.; Tucker, J. D,; Per-
rett, L. L.; Stack, J. A. and Brew, 8. D.
(2003): validation of FPA and cELISA for the
detection of antibodies to Brucella abortus in
cattle sera and comparison to SAT, CFT, and
IELISA. Journal of Immunological Methods.
2003:278:171-178.

43. Morgan, W. J. B. and Richard, R. A.
(1874) : Vet. Rec.. 94:510 Cited in: Morgan,
W.J.B. (1977): The diagtisls ol Brucella abor-
tus Infection in Brltain.",ln: Crawford, R. P.
and Hidalgo, R. J. (editors): Bovine brucello-
sis: An international symposium. Texas A&M
University Press, College Station, USA, 21-39,

44. Morgau, W. J.; Mackimnon, D. J.
and Cullen, G. A. (1688) : The Rose Bengal
plate agglutination test In the diagnosls of
brucellosis. Vet, Rec., 85: 636.

45. Morgan. W. J. B.; Mackinonon, D.
J.; Gill, K, P. W.; Gower, 8. Q. M. and Nor-
ris, P. . W. (1978) : Standard laboratory
techniques for the diagnosis of brucellosls.
Report Serles No. 1, Weybrige Cent. Vet. Lab,,
England. )

48. Mylrea, P. J. and Frasear, C, C.
(1678) : The use of supplementary tests {n
the serological dlagnosis of brucellosis. Aust.
Vet. J., 52,261-266.

47. Nicoletd, P. (1887) : Utilization of
the card test in Brucella eradication
JAVMA., 15

48. Nicoletti, P. and Murasch{, T. F.
(1968) : Bacteriologlc evaluation of serologlc
test procedures for the diagnosis of brucello-

Val, XII, No. 2, 2011



Khoudatr M. Ramadan and Nadia Abdel Azim

sis in problem cattle herds. Amer, J. vet Res.
77: 689-694.

48. Nielaen K. (2002) : Diagnosis of bru-
cellosls by serology. Veterlnary Microbiology.
2002;90:447-459,

50. Niclsen, K.; Cherwonogrodzky, J.
W.; Duncan, J. R. and Bundle, D., R
(1089) : Enzyme-linked immunosorbent as-
say for differecntation of the anttbody re-
sponse of cattfe naturally Infected with Bru-
cella abortus or vaccinated with straln 19.
Amer. J. vet Res.. 50 (1): 5-9.

61. Omer, M. K.; Skjerve, E.; MacMillan
A. P. and Woldchiwet Z. (2001) : Compari-
son of the three serological tests tn the diag-
nosis of brucella infection in unvaceinated
cattle In Eritrea . Prev. Vet. Med. 2001; 48:
315-222

b62. Pappas, G.; Papadimitriou, P,; Ak-
ritidis, N.; Chriatou, L, and Tsianos, E, V.
(2008) : The new giobal map of human bru-
cellosis. Lancet Infect Dis. 2006; 6: 81-98,

53. Paquet, J.; Diaz, M A.; Generrofs,
8.; Omoyons, M.; Verger, J.; Deholle, X_;
Lakey, L: Cetecason, J. and Cloeckaert
{2001) : Molecular porin size varlants ofBru-
cellae species. J. Bact. 83, 16:4839-4847

54. Patterson, J. M.; Deyoe, B. C. and
Stone, 8. 8. (16786) : Identification of lmymu-
noglobulin assoclated with complement fixa-
tion. agglutlnallon and low pH builered ant-
geu tests for bruccellosis. Am. J. Vet. Res., 37:
319-324.

55. Refad, M. (1989) : Brucellosis in anl-
roals in Egypt and Its control. J. Egypt. Vet.
Med. Ass., 49 (3):801-818.

b8. Riezu-Boj, J. L.; Moriyon, J. M
Blaaco, C. M. and Diaz, R. (1988): Compauri-
son of lipopotysaccha-rlde and outer mem-
brane protein. Lipopolysaccharide extract in

Mansoura, Vet. Med. J,

197

an enzyme linked immunosorbent assay for
the diagnosls of Brucella ovis Infection. .T.
Clin MicrobioL 23: 938-942,

67. Riezu- Boj, J.; Mortyon, L.; Blasco.
J. M.; Gamaro, C. and Dfas, A. (18980) : An-
tibody response to Brucella ovis outer mem-
brane protein in ovine Brucellosis infect. Im-
mun, 58(2):489-494.

58. Salem, T. F.; El-Gfbaly, 8. M.; Fa-
rag Y. A.; El-Molla, A. and El-Molla, A. H.
(1984): Evaluation of some of the commonly
used serological methods for diagnostic of
brucellosfs. Agricultural Res. Rev., 62(5A):
305-313.

69. Sain, L; Boigegratn, R.; Machold,
J.; Weise, C.; Clocckaert, A. and Rouot, B.
(2003) : Characterization of new members of
group 3 OMP family of Brucella specles. In-
fect. Immun., 71 (8): 4326-4332.

80. Santos, J. M.; Verstreate, D. R.;
Perern, V. Y, and Winter, A J. (1984)
Outer membrane protelns from rough strains
of four Brucella species. Infect. tmmun. 4 (1)
188-164.

6)1. Sayour, E. M. (1888) : Evalualfon of
sero-conversion In Brucella group of organism
Ph.D. Thesis (Vet. Microbtologe} Faculty of
Vet. Medicine Cairo Untversity.

62. Senthflkumar, T.; Subathra, M.;
Ramadass, P. and Ramaswamy, V. (2009) :
Serodiagnosis of bovine leptosplrosis by IgG-
Enzyme-Linked Immunosorbent Assay and
Latex Agglutination Tesl. . Trop Arim Health
Prod. 2009 Aug 14;115-119.822-824:

68. Shalasbiy, M. N. H, (18886) : A survey
on brucellosis as a cause of reproductve dls-
orders in farm anlmals In Egypt. Ph.D. Thesis
Department of Obstetrics, Gynecology and Al,
Faculty of Vet. Med., Cairo.

64. Sown, B. A.; Kelly, K. A_; Ficht, T.

Vol. X, No. 2, 2011



Khoudair M. Ramadan and Nadia Abdel Azim

A.; Frey, M. and Adams, L. O, (1881) : SDS
soluble and peptidoglycan-bound proteins in
the OMP-peptidoglycan can complex of Bru-
cella abortus. Vet. Microbiol. 27:351-389.

65. Tsal, C. M. and Fraasch, C. E.
(1982) : A sensitive slver stain for detection
lipopolysaccharlde in polyacrylamide gels.
Anal. Bioch .,119:115-118

66. Verstreatce, D, R.; Creasy, M. T.; Co-
veney, N. T.; Baldwin, C. L_; Blah, M. W.

Mansoura, Vet. Med. J.

188

and Winter, A. J. (1882) : Outer membrane
protetns of Brucella abortus’. lsolatton and
Characterization. Infect. Immun., 35 (3): 979-
989. .

87. Weynanta, V.; Tibor, A.; Denoel, P.
A.; Sacgerman, C, and Godfroid, J. (16086) :
Infection of cattle with Yersinia enterocolitica
0:9 a cause of the false positive serological re-
actlons In bovine brucellosis diagnostc tests.
Veterinary Microbiology. 1996;48:101-112.

Val. XIIT, No. 2, 2011



Khoudatr M. Ramadan and Nadia Abdel Axtm 198
ol pasdll
PICI (B o VOUPUN e PTE S P o R VES B WP | P ER JO% | p Mo

r._.l':.n.f\.l.,oq.sU/.s 2> deove liae, /y
Nl & gy ey Cly = ANl oy sy Syl S
i3] = I 08y} Lo &y A

NIESIIED STYSL foop IEIEE 4 YOI EOPY PREVETD WRYS (U3 7 OIS 7y oy SHF- S CVY SN NOJOR | )
Y ¥ ETICHT SRICH | EX [ SO D) WOPp UgPyfE Y DYV FVT SRR T BTV U (WA U PR WY | OO JON | FET IS
f P Yoyl Llall @Y pend oY)

sy I 2l aasll Hlasl Jae 2ol J.,.DJ_,.L,..Jid,thol)l_,_:_‘.\llrb,';;dl., YATESTWA\ I TI/A WA T
Al e a1 sty )i iy

SN SLUN szl /6 5 /X 5 /Y 5 /18 IS Yoy Il 0 RIS s oY s gl S Ly
BV | PUVRPRLUN P V) RO 1  ENCSIN 1 B PPy T BT PR PV | XSS K RVEN (SN VTS I TV SO JOR |
Mol im0 (B yliaas 2 Ol Sl jand sl

POy PR {JICEU R TERIN U 7 [ WPy 0y S FR (51 9y P VPPN 0 OS] R 3o { O g E [ JOR S ES N 9
Gl Vb e Lt BeSUl ey Jall e /- 5 /A 0 Il g ) e Mk ) o WL LT Gy
gyl O LY o Te i 2581y Tl Jil Sy o ) L0+ L2 05l izl (5 Y1 5L o ey U 1l
o WS Il e bt Lot Sang oI on RIUAT U (g5 e Jolis) 3 ¥ e it sl (¢ Ladtall
L1l L ] O LY

I sl e SII g1 ol Sy ) L A 05 g ol S UpS Joad) S o, st b
ALY - PV A Gy el Wl col ising o A (e Glisly (SDS-PAGE) Bl 3oUl 32 1 sl Jo5Y1 saacs
ol HLS

vall Lzl LS /Y, 0 5 /N 3 /AY 0 5 /N 5 /8 QW Ly el OLLaN ol ] asy LS

Loz g b 2mg g s I e Sy 2 Ut L] 0yl iy [N sty o3kl ke i Jlomssp g aainll

Mansoura, Vet. Med. J. Val XIII, No. 2, 2011



Khoudair M. Ramadan and Nadta Abdel Azim 200

Il s Jigia My awsdt ansdl L3t 3 LS 7N /AN 78A 5 /AA 5 /AN JLdl Loyl py ) LYk
POV ORI | (O N DU SV JY) TS Uy ) [ IS PR YT B

Tl SO L /N - ol Ny ) s« Ll Gl il plasiaaly LY LY L o o Ll ceals

o bl LS5 sl e cliny doay GIY St ey oo 515 i) 05,0 1o (it ol e 0 sy /AY 0

Sy A 03 S g 2l el Jat ) 555 1y ooy Sl mmt T D5 ol Yo

Ackmowledgments :

We extend our deep thanks and appreclation to Prof. Dr. / Hoda Zakt, Chief Researcher,
Brucella Research Department, Antmal Health Research Institute, {AHR)) for their treless sup-
port throughout this study.

Mansoura, Vet. Med. J. Val XITI, No. 2, 2011





