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Detection of Brucella melitensis by AMOS-PCR Assay and
Histopathological Findings in Tissue of Serologically Positive Buffalo-cows
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Abstract: Brucellosis 13 a highly infectious disease which 1s diagnosed by serological and microbiological
methods. The objective of this study was to assess the availability of AMOS PCR assays as a potential
diagnostic tool for the detection and differentiation of brucellosis in naturally infected buffalo cows under
Egyptian condition. A total number of 37 brucella sero-positivite (RBPT) adult buffalo cows which were
subjected to official obligatory slaughtering at Sharkia governorate, Egypt was used. The results of RBPT were
compared with L-ELISA, PP-ELISA, BAPAT, TAT, RVT, bacterial 1solation as well as AMOS-PCR assay for
both the isolate and tissue samples. Histopathological and the immunohistochemistry were carried out on
mfected tissues to confirm the mfection. ELISA, using periplasmic protein antigen (PP-ELISA) had the best
combined sensitivity and specificity as a screening test and can replace the RBPT as it avoiding the serclogical
cross-reactions. Br. melifensis biovar3 was 1solated. The AMOS-PCR identified and differentiated the brucella
Spp. from buffalo’s tissue in one step and it was superior to the bacterial isolation. The most common
histopathological findings of brucellosis in buffalo-cows were chronic endometritis and granulomatous mastitis.
The immunochistochemistry showed presence of brucellae antigen in the tissue of mammary gland,
supramammary L.N., spleen and uterus..To our knowledge, this is the first time to use the AMOS —PCR to
wdentify and differentiate Brucella species from the tissues of obligatory slaughtered buffaloes. In conclusion
RBPT must be replaced as an official screening test by PP-ELISA assay as a highly sensitive and specific

screemung test, followed by AMOS-PCR.
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INTRODUCTION

Brucellosis is a widespread zoonotic disease which
constituting a serious public health problem m the
Mediterranean and Middle-East countries [1]. Also, this
disease 1s responsible for great economic losses m cattle
and buffalo farming. Currently, the diagnosis of
brucellosis is based almost entirely on serological tests [2]
, although, these tests have proved to be either too
sensitive, giving false positive results, or too specific,
giving false-negative results[3]. In addition, the presence
of antibodies may indicate infection, vaccination or cross
reaction with other gram-negative bacteria [4].

The gold standard based on the isolation of
suspicious bacterial colonies from host followed by
differentiation of Brucella species [5] has drawbacks; like
the length of the process besides the tests need highly

skilled personnel and the zoonotic nature of Brucella
species. Finally the results are not always definitive [6].

PCR proved to be rapid, highly sensitive, very
specific, mexpensive and easily adapted for high volume
demands. The AMOS-PCR (from abortus-melitensis-ovis-
suis) succeeded to identify and differentiate most
Brucella species [7] based on the location of some copies
of the repetitive element 15711 in the genome of the
different species [8].

Immunchistochemical technique is used for direct
detection of small number of brucella antigen in fresh
formalin-fixed and paraffin embedded tissues from animals
that revealed low titer of antibodies and may contain few
numbers of brucella orgamsms [9].

The present study was carried out to detect Brucella
melitensis infection in obligatory slaughtered buffaloes
with the aid of recent biotechnological methods. Also,
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out some histopathological

carTying
immunehistochemical investigations was another target.

MATERIALS AND METHODS

Animals: A total number of 37 adult buffalo cows,
subjected obligatory slaughtering at
Sharkia abattoirs, Egypt due to brucella sero-positivity

to  official

(using Rose Bengal Plate Test) was used i this study.

Samples: Blood samples were collected and then serum
samples were separated and preserved at -20°C. Tissue
samples (Supramammary lymph nodes, mammary glands,
spleen and uterus) were taken for bacterial isolation,
Polymerase Chain Reaction (AMOS-PCR), as well as
histopathological and immunohistochemical examinations
according to Bancroft et al. [10].

Bacterial Strains: Brucella reference strains (abortus
544, melitensis 16M and suis 1330) were kindly supplied
by the Central lab for vaccines and sera, Abbasia, Cairo.
All bacteria were manipulated according to Halling and

Zehr [11].

Serological Tests: Seroprevalence of brucellosis was
mvestigated by ELISA using crude lipopolysaccharide
(LPS) according to Tittarell et al. [12] and periplasmic
protein (PP) antigens of Br. Aborfus S19 according to
Yifan et al. [13]. The optimum antigen concentration and
serum dilution were determined according to Narayanan
et al.[14]. ELISA reading equal to or higher than double
folds reading of negative controls was considered
positive [15].

Buffered Acidified Plate Antigen Test (BAPAT, [16],
Rose Bengal Plate Test (RBPT, [17], Tube Agglutination
Test (TAT, [18] and Rivanol Test (RVT, [18] were
performed.

Bacteriological Examination: Tissue specimens were
subjected to brucella isolation and identification
according to Alton et al. [18].

Polymerase Chain Reaction (AMOS-PCR)

AMOS-PCR on Reference Bacterial Strains: With a
sterile inoculating loop, a small quantity of moculum was
suspended in 0.5 ml of 0.85% sterile saline. The cell
suspension (2.5 ml) was added to 22.5 ml of the master mix
consisting of 60 mM Tris-HC1 (pH 9.0), 15 mM (NH, )50,
1.5 mM Mg(C1,, 250 mM concentrations of each of the four
deoxy-nucleoside triphosphates, 1 U of Taq polymerase

and
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and five-primer cocktail (0.2 mM each), as previously
described[7]. The mixture was cycled 35 times through a
regimen of 1.2 min at 95°C, 2.0 min at 55.5°C and 2.0 min at
72°C under the conditions previously described [19]. The
PCR products were analyzed by electrophoresis through
a 1.5% agarose gel, after which the gel was stained with
ethidium bromide and photographed [7].

AMOS-PCR on Buffaloes Tissues: The frozen tissue
samples from all the 37 obligatory slaughtered animals
were thawed at room temperature and the extraction of the
genomic DNA was done using QIlAamp DNA Mini Kit
(Qiagen, Cat. No. 51304) depending onMini Spin Columns
where up to 25mg of the tissue samples were used ,while
5 ul of target DNA per 50 ul reaction mixture was used in
the AMOS-PCR as mentioned above.

Immunohistochemistry: Tissue specimens were fixed in
10% neutral-buffered formalin and embedded mn paraft,
sectioned at Spum and fixed to positive charge slides,
Deparaffinization , enzyme treatment, Endogenous
peroxidase blockage, conjugation , substrate addition and
evaluation with the light microscope to determine the
presence and cellular location of positive immunostaining

according to Haines and Chelack[20].
RESULTS

Serological Investigation: Tn this work, the highest
incidence of positive reactors was given by ELISA using
Crude lipopolysaccharide Antigen (L-ELISA) , BAPAT
and RBPT followed by ELISA using Periplasmic Protein
antigen (PP-ELISA) then, RVT and TAT as shown in
Table 1.

Bacteriological Examination: Biochemical identification
indicated that, Br. melitensis biovars 3 was isolated from
the collected tissue samples in 33 out of 37 (89.1%)
buffaloes.

Polymerase Chain Reaction (PCR): The AMOS-PCR
method could differentiate the different Brucella reference
strains (B. abortus, melitensis, suis) as shownin Fig. 1. In
the same time this PCR method on the tissue samples was
indicative of Br. melitensis infection in 35 out of the 37
(94.5%) seropositive buffaloes as shown in Fig. 2.

Histopathological Findings: Histopathological
examination of the uterus showed chronic endometritis.
Qranulomatous form was observed m 8 cases, the
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Table 1: Incidence of Brucella seropostivity among obligatory slaughtered Brucella serop ositive buffaloes

Item L-ELIZA FP-ELIZA BAPAT REFT TAT RVT
MO 37 350 £ 37 25.0 29.0
Ya 100 94.5 100 100 67.5 783

e

9 10

Fig. 1: AMOS- PCR for detection of Brucella Reference
strains. Electrophoretic pttern of PCR product in
1.5%0 agarose gel stained with ethidium bromide
Lane 1 : DNA ladder (100bp), Lanes 2,3,4 B.suis
1330 (285 bp), Lanes 5,6,7 B.melifensis 160
{(731bp), Lanes 8,9,10 B.abris 544 (498bp)

1 2 3 4 5

Fig. 2: PCR amplification of Brucella DNA from
buffaloes tissue samples.
Lane 1: DN A ladder (100, 250, 500, 750, 1000,
20000 bp), Lane 2 Positive control for
Br.melitensis DNA (731bp), Lanes 3,4,5 : Tissue
gamples PCR product (731bp)

endometrium showed partial desquamation with

lymphocytic infiltration. The granuloma formed of
aggregations of phagocytic cells (Fig. 3A), with
Perivascular and peri glandular mononucl ear inflammat ory
cells infiltration associated with some necrotic glands.
Proliferative form of endomeiritis was seen in 16 cases,
the epithelial of the endometrium showed partial
stratification, fibroblastic proliferation as well as
mononucl ear inflammatory cells aggregation in the stroma.
Periglandular and perivascular mononuclear inflammatory
cells aggregations were seen (Fig. 3B). Endometrial glands
showed atrophy and narrowing of its lumen.

Supramammry lymph node showed hyperplastic
lymohoid follicles which appeared large with wide
germinal centers and highly activated lymphoblasts, focal
and diffuse mononuclear cell aggregations in the
medullary sinuses with extensive fibrous convective
tissue proliferation (Fig. 3C).
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Mammary gland showed chronic mastitis, Both
gramulomatous and proliferative mastitis were seen. There
was a granulomatous structure in 21 cases, found in the
glandular parenchyma, composed of central area of
cageous necrosis surrounded with a zone of mononuclear
inflammatory cells mainly macrophages and plasma cells
(Fig. 3D). While proliferative mastitis was detectedin 16
cases, characterized by interlober and interlobular fibrous
connective tissue proliferation. Atrophy of the secretory
acini with degeneration of the epithelium lining and
narrow lumen, associated with infiltration of inflammatory
cells mainly lymphocytes. Massive peri-acinal infiltration
of mononuclear inflammatory cells mainly lymphocytes
with cystic dilatation of some acini was clear, while other
acini showed papillary hyperplasic projections toward the
lumen.

Immunohistochemistry: In positive cases deposition of
golden brown chromogen pigment at the site of
antigen-antibody complex was seen in the cytoplasm of
macrophages in the germinal center of lymphoid follicle in
supramammary lymph node (Fig. 3E).

DISCUSSION

Diagnosis of brucellosis is complicated matier due to
the variable incubation time and the absence of clinical
signs other than abortion [1].

According to the Egyptian regulations, a test-and
slaughter program had been instituted in Egypt for
the control in cattle and buffaloes
depending on the serological diagnosis using the RBPT.
Accurate screening tests are important for the
success of this control program. Therefore, here the RBPT
was compared with the ELISA, BAPAT, TAT and RVT.
These tests were chozsen because they are easy to

of brucellosis

perform and they have been uzed in other countries for
the diagnosis and eradication of brucellosis infection in
livestock.

the present results for both ELISA using crude
lipopoly-saccharide and BAPAT were idenfical. This
finding proved the high sensitivity of both L-ELISA and
BAPAT and enable them to replace the RBPT and came in
agreement with the findings of Nielsen [21] and Gall and
Nielsen [22].
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Fig. 3: Uterus of buffalo calf revealed seropositive reaction for brucella showing:

(A): Granulomatous reaction in the stratum compactum (H&E ; X100)

(B): Periglandular and perivascular mononuclear cellsinfiltration and fibroplastic proliferation (H& E;X100).

(C): Supramammary lymph node of buffalo showing follicular hyperplasia and extensive fibrous C.T.
proliferation of the fibrous trabeculea (H& E; X40).

(D): Mammary gland of buffalo showing granulomatous structure. (H&E; X40).

(E): Supramammary lymph node revealed deposition of golden brown chromogen pigment at the site of
antigen-antibody complex in the cytoplasm of macrophages
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The low sensitivity of the PP-ELISA (94.5%) in
comparison to the L-ELISA may be related to the
difference in the binding of protein bands to ELISA
polystyrene plates [23]. The failure of the PP-ELISA to
identify all the RBPT positive reactors may be due to the
relative high specificity of the PP-ELISA due to it
the with LPS
antibodies of other gram negative bacteria as reported by
Godfroid et al. [2]. This test was proved to be of the best
combined sensitivity and specificity as it was the nearest
m its results (94.5%) to the bacterial isolation (89.1%) and
was identical in its result to the AMOS-PCR (94.5%).

The low sensitivity of the TAT (67.5%) could be due
to this test can’t detect the low titers as reported by
Shalaby et al. [24] beside that the acidic pH of the RBPT
enhances the agglutination of IgG1 immuno-globulin [25].

Using biochemical identification, Brucella melitensis

eliminates cross reactions crude

biovars 3 was 1solated from the collected tissue samples
1 33 out of 37 (89.1%) obligatory slaughtered buffaloes.
This finding came in agreement with that of Ghazi et al.
[26]. The difference between the results of the RBPT and
the bacterial isclation may be due to the RBPT false
positive reactions; therefore it 1s necessary to use other
tests to confirm reactor animals as indicated by Nielsen
[21].

If the successful iselation of Brucella organisms 1s
used as the gold standard method, incorrect Sp estimates
might ocour because of the miss-classification of some
infected animals as uninfected. Another limitation of
bacterial culture is that it necessitates lymph node biopsy
or the collection of specimens at slaughter. Culling of
animals as a method of diagnosis might not be appropriate
or feasible under all economic and agricultural conditions
[27].

The difference in results of AMOS-PCR (94.5%) and
bacterial isolation (89.1%) may be due the presence of
microbial contaminants in the samples and loss of viability
of the orgamism before culturing or by the mhibition of
some Br. melitensis strains in the selective medium [28].

Nucleic acid-based detection methods, such as PCR,
are very promising tools for diagnostics. Primers derived
from msertion sequence I[S711 provides discrimmation
between the four Brucella species as reported by
Casanas et al. [29]. Here in, it is the first time to use the
AMOS-PCR assay for the detection and differentiation of
brucella in buffalo’s tissues.

In this study, PCR was shown to be a valuable tool
for identification and differentiating the strains of
Brucella in a single step even in buffalo’s tissues. The
conventional methods of identification require a mimmum
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of 5 days to identify an isolate to Brucella species and
biovar level This can delay the movement of ammals
between different owners and have a negative impact on
the owners’ financial planmng [30]. This study indicates
that Brucellosis eradication program personnel could
reliably use the Brucella AMOS-PCR to supplement other
diagnostic and epidemiological data to release sale
animals from quarantine before the conventional
identification methods are completed.

The histopathological finding of the uterus in the
present study showed by granulomatous endometritis
characterized by  fibroblastic proliferation,
hyalinization of the tunica media and narrowing of the

cell

blood vessels lumen with Few glands surrounded by thick
layers of C.T. and inflammatory cells agreed with the
finding of Abd- Elrazik et al [31].This mdicated the
chronicity of the condition and reflects the nature of the
persisting infection [32].

It can be concluded that the most common type of
endometritis associated with brucellosis in buffaloes was
of the chromc type, this may be due that the expression of
the pathological lesions of domestic animals is influenced
by species and strain of Brucella, immune status of the
host and route of exposure [32]. Also, it depends on the
ability of Brucella to survive and persist intracellularly
within professional and non professional phagocytic cells
[33].

The histopathological finding of the supramammary
lymph node this study showed as thickening of C.T.
capsule and trabecullae as well as lymphoid depletion and
came in accordance with Elmahdy ef al.[34] who reported
the deposition of fat in the lymph nodes draining area of
fat necrosis.. In addition, lipids may occurred outside the
cells when these cells suffer from necrosis leading to
release of lipids mnto extracellular spaces, where pooling
may make them visible [35].

In some of the present cases, the germinal centers
were replaced by eosmophilic structureless mass of
hyalinization. Tn this regard, it was reported that in the late
stages of the mfection, the lymph nodes dramning the
head, mammary glands and reproductive tract developed
chronic gramulomatous lymphademtis which 1s usually
associated with cortical and paracortical lymphoid
depletion and germinal center expansion due to
localization and replication of the microorgamsm m the
macrophages and lymphocytes [36, 37].

On the light of the immunohistochemical results of
the present work the entrance of Brucellae into the tissue
of mammary gland could be explained as; brucella is
probably carried from the blood stream into the mammary
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gland inside phagocytic leukocytes which localized in
mammary ducts and alveoli [38]. The degenerated
phagocytes were often filled with intact Brucellae and
extra cellular Brucellae was associated with ruptured
phagocytes [36, 38].

In conclusion, the current results showed the
necessity of replacing the RBPT as an official screening
test with PP-ELISA assay as it is a highly sensitive and
specific screening test, while AMOS-PCR and/ or
immunchistochemistry can be applied in case of necessity
on biopsy samples from mammary lymph tissues of the
Egyptian buffalos. The most common histopathological
findings on brucellosis in buffaloes were chronic
endometritis and Granulomatous mastitis.
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