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Abstract: In this study, a total number of 92 milk samples collected from obligatory
slaughterad 32 cattle, 30 buffaloes and 30 sheep suspected for brucellosis in different
governorates of Egypt were tested using the nested Polymerase Chain Reaction (nPCR).
Thirty eight out of the 92 milk samples {41.3%) gave the expected product. The sensitivity
of nested PCR using vaccinal strains S19 and Riv I vaccine, ranged between as high as
10-10%c¢fumL™. The nesting of PCR resulted in rise of PCR sensitivity, by about 10
folds. Bacteriological studies yielded 16 (17.3%) Brucella isolates recovered from milk
(6 from cattle, 4 from buffaloes and 6 from sheep), thev were typed as Brucella melitensis
biovar 3. It could be concluded that using nested PCR as confirmatory test for detection of
susceptible dairy animals, is of great value to avoid condemnation of false positive reactors,
which reflects economically on animal resources.
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INTRODUCTION

Brucellosis is economically considered as one of the most important discases affecting cattle
leading to great losses in calves through abortion, reduction in milk yield and decreased fertility.

Unfortunately, colonization of the udder is frequent and the excretion of the organism in the milk
may be frequently led to epidemics of brucellosis in people working with cattle or drinking their milk
leading to undulant fever (Alton, 1990; Amin ef /., 1995).

At present, diagnosis of brucellosis in dairy cattle involves the isolation of Brucelia from milk
samples or the detection of Brucella antibodies in serum or milk. However, these methods are not
actually satisfactory. Bacteriological isolation is a time-consuming procedure and handling the
microorganisms is hazardous. Serological methods are not conclusive, because not all infected animals
produce significant levels of antibodies and cross-reactions with other bacteria can give false-positive
results (Alton et al., 1988).

Molecular techniques offer many advantages over phenotypic methods, because they are more
sensitive, reproducible and applicable on a wide range of microorgamisms with only shight modifications
(Mercier et al., 1996).

Polymerase Chain Reaction (PCR) is a new tool for molecular biology, it is so sensitive that a
single DNA molecule has been amplified and single copy-genes are routinely extracted out of complex
mixtures of genomic sequences then visualized as distinet bands on agarose gels (Persing, 1991).

PCR provides a promising option for the diagnosis of brucellosis. A potentially useful
method has been used alone or in combination with labelled probes for the detection of
Brucella sp. from isolated bacteria or highly contaminated aborted tissues (Fekete ef al., 1990a;
Fekete ef al., 1992, Herman and Herman, 1992; Kulakov erai., 1992, Ghaz ef ai., 2006;
Abd- El-Razik et af., 2006, 2007 a, b).
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Therefore, the aim of the present study was to investigate the application of nested Polymerase
Chain Reaction (nPCR)) in comparison to bacteriological examination for detection of Brucella in milk
samples of obligatory slaughtered cattle, buffaloes and sheep suspected for Brucellosis. Moreover,
detection of the sensitivity of this nested PCR technique using reference and vaccinal Brucefla strains.

MATERIALS AND METHODS

Milk Samples

Ninety two milk samples (each sample is a mixed sample from all quarters) were collected from
different obligatory slaughtered, Brucella sero-active lactating cattle, buffaloes and sheep species in
different governorates (serologically positive in both Rose Bengal Plate and Tube Agglutination Tests
by the veterinary authority).

Brucelia Strains
Six reference Brucelia strains were used in this study for the DNA experiments:

e Brucella abortus virulent strain 544 (biovar 1) and vaccinal strains (S19 and RB51).
¢ Brucella melitensis virulent strains (biovar 3 and M16) and vaccinal strain Rev.1.

Bacteriological Examination

It was performed according to the recommendation of the FAO/WHO Expert committee on
brucellosis (Alton ez af., 1988).

Media used for Isolation of Brucella microorganisms from milk (Alton ef af., 1988) were Bacto-
Brucella agar (Difco Laboratories, Detroit, USA), Selective medium for isolation of Brucelie and a
freeze-dried vial of selective antibiotic supplement of Farrel (1974) for the isolation of Brucella sp.
(Oxoid Ltd., Basingstokes, Hampshire RG 24 OPW, UK).

Chemicals and Reagents Used for Extracting Genomic DNA of Brucelia

Four primers were used. These primers were called BRU-P5, BRU-Po, BRU-P7 and BRU-P8
as shown in Table 1. These primers were selected from the 165-238 rRNA spacer regions of Br.
abortus, Br. melitensis and Br. suis according to Rijpens et al. (1996).

Extraction of Genomic DNA from Cultivated Bruzcella Strains

Two different methods were applied for the extraction of the DNA from different Brucella
cultures as:
Method 1: (Cetinkaya et al., 1990) and Method 2: (Husseinin, 1993).

Extraction of DNA from Milk

Two different methods were applied for extraction of DNA from field milk samples collected
from cattle, buffaloes and sheep.

Method 1: (Modification of the method described by Fekete er @l (1992) and
Method 2: (Romero and Lopez-Gomi, 1999). Nested Polymerase Chain Reaction according to

Table 1: Nucleotide sequence of the Brucella specific primers annealing sites

Primer Sequence (5'to 3 Location

P5 TCGAGAATTGGAAAGAGGTC Br. abortus 168-235 rRNA spacer, bp 1-029
Po6 AAGAGCTCGATTTATCCG Br. abortus 168-235 rRNA spacer, bp 2240
P7 CGAGCATTTGCACTCGAA Br. abortins 168-238 rRNA spacer, bp 682-699
P8 GGATAATGCGGCTTAACA Br. abortus 168-238 rRNA spacer, bp 717-735
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Bijpens ez af. (19%98). Identification of the sensitritvy of the nested PCE tecluique according to
Bltoner al [1988)

RESULTS AND DISCU 550N

Bacteriological exarmination of 92 milk mimples resulted in recovervof 16 Brucells 1solates (&
froracattle, 4 frorm buffaloes and 6 from sheep).

Hested Palwineraze Chamm Feacton (nPCR) revealed specific pooducts in all these Brucellz
refarence and waceinal genorme DN A,

Sensihvity of the rested PCR teclouque to detect Brucells ricroorgami=mms was perfonmed m
termas of the muaber of Brucellz ofn wl™' mivg vaccinal shains (B, abortes shain 519 and
By melitend's Bev. | varcines) according to Altoner ol (1588).

Figure 3 shows the sensiivity of nested PCR on By, aborrus 319 expenimentally infected rulk
where as lowas 10F dfurl ™" inthe first PCR and 10% efu L™ in the second PCR were succes=sfilly
armplified 1=ing the PCR carmed out in the study.

Fizure 4 shows the sensitraty of nested PCE on By, nelieng = Fev. | experimental by infected
railk [10%cfural. ™' inthe 1st PCR and 10 cfii ml. ™ in the second PCE).

Figure 5 Shows the PCR armphficaton produets of TN & extracted from poatre (38 out of 920
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Fiz.l: Azarome gel electophore=i= of the fist PCR products following amphfication of DA
extacted from differnt Brwcells wmierence shains Lane (1) Br. gborus 5, Lane (23:
Br. abortus 319, Lane (3): Br. eboriws BBSL, Lane (4 By, melitenss 3, Lare (5): Br. melitensis
1& I Lane (6): DN & ladder and Lane (7 Br. melirensiz Bevr. 1
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Fig. 2: Amaroee gel electrophoresis of the second PCRE products following amaplification of DA
extacted fiom different Arucella reference shain culbwres, Lave (17 Br. aborius 54, Lane (23:
By aborius 319, Lane (3): By, abornes BBESL, Lane (4 By, melinengs 3, Lane (5. Br. melirensis
16 Iland Lane (&) Br. melizengs Bew 1. (7 T A ladder
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field rall savaples (12t POR), Whale Fiz. 6 Shows the secord PCR. products of the sarme positie milk
sarnples (35 out of 92}

The developrnent of the PCE. was divected towards the detection of those pathosens
which coreentional disgnostic techriques are either too ireemsitee, too slow, or can not
discrirminate prosnostic or therapeutically important subgroups, eg., Mpeobeckria, Brucella,
Mypcoplazma meumerts (Colling ef al, 1993, Rafl of al,, 1995; Cetinkaym of af, 19598,

Testing milk samples have some advantazes over festing serum mmpes as sampling is not
irrvastve, therefore, the accidental travsmission of diseases by needle and reduction of produc tion die
to stress can be reduwced. Iloreceer, sampde cordition is not crtical ard it canbe stored frozen or
reftigerated without preservative (Vancird of af,, 1998)
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Fig. 4: Sensitrvity of nested PCR onBr. melifends Rev-1 expenmerdallyinfected moilk, Te &pplication
of tested PCR. aseay fo detect Bravelln in rall: savples from oblizatory slaughtered catfle,
buffaloe s and shee psuspected for brucellosis
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Fig. 5 Agamse gel electrophoresis of POR. amplification products of DA extracted frorn field malk
samples (1st PCR) using Brucellz specific pumers
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Fig.f: Agamse gel electophorsis of PCR amdification products of the 2nd PCR. products from
1st ten positive sarples wing Brucella specific primers
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Although both PCR and bacterial examination depends on the presence of the microorganisms in
the milk, yet our results differ where PCR was higher (41.3%) than the bacterial isolation (17.3%). The
negative culture results may be attributed to the presence of microbial contaminants in the sample, loss
of viability of the organism before culturing as a result of freezing and thawing of the sample or the
inhibition of some Br. melifensis strains in the selective medium (Blasco, 1992). The presence of these
factors does not affect PCR detection of Brucella DNA.

In this study, Brueella genomic DNA from different reference strains were extracted by two
methods according to Cetinkava e @f. (1990) and Husseinin (1993), respectively. The results of
agarose gel electrophoresis showed the simplicity and efficiency of the 1st method in preparing
purified and highly concentrated DNA to be used for PCR amplification.

PCR amplification results shown in Fig. 1 and 2 revealed no detectable differences between
tested Br. abortus and Br. melitensis, in cither sensitivity or size of amplification
products. Similar observations were recorded by Fekete ef al. (1990 a, b), Baily ef al. (1992),
Romero ef al. (1995 a, b), Leal-Klevezas ef al. (1995) and Rijpens ef af. (1996).

The second PCR enhanced the intensities of the bands; this may be due to the reduced effect of
inhibitory substances found in the first PCR (Matter ef /., 1996).

Genetic analysis of Brucella species showed high DN A homology percent estimated as more than
95% between most strains (Verger ef af., 1985). Moreover, the 165-23S rRNA spacer region of
Br. abortus (800 bp) shows a very high (79%) homology among the three species examined.

The second phase of this experiment was performed to investigate the sensitivity of nested PCR
in form of ¢fu mL ! milk.

Figure 3 shows the sensitivity of nested PCR on Br. abortus S19 experimentally infected milk
where aslow as 10° cfumL ! in the 1st PCR and 10? ¢fi mL ™" in the second PCR were evident. While
Fig. 4 shows the sensitivity of nested PCR. on Br. melitensis Rev. 1 experimentally infected milk as
10% ¢fumL ™" inthe 1st PCR and 10 c¢fit mL ™" in the second PCR. This difference in sensitivity limit
between S19 and Rev. 1 vaccines might be due to differences in the effectiveness of the DNA extraction
protocol (Romero er al., 1995a). This proves that the sensitivity could be increased
approximately 10 folds by using nested PCR. The method of milk DNA extraction improves the
sensitivity of PCR instead of 2.8x10° cfu mL™' after a single PCR and 2.8x10% cfu mL ™! after
nested PCR as applied by Rijpens et af. (1996). This was agreed by Cetinkaya et af. (1990)
200 bacteria mL ™", Baily ez al. (1992) 60 fg of DNA, Leal-Klevezas ef al. {1995) 10 cells mL ™! milk,
Romero et al. {1995a) 20 cells mL™", Romero ez af. (1995b) 170 cfu mL ™" for Brucella abortus
2308 and 1,700 c¢fumL ™! for Brucella melitensis 115 and Romero and Lopez-Goni (1999) 5 ¢fii mL ™!
milk.

In the present study, nested Polymerase Chain Reaction (PCR) applied on milk of
92 seropositive animals intended for obligatory slaughter due to brucellosis was more sensitive and
revealed 41.3% as shown in Table 2 which was higher than Brucefla isolation (17.3%). Similar
observations were recorded by Ghazi et al. (2006) and Abd EL-Razik et af. (2006, 2007a, b).

The DNA was exftracted by two different methods according to Fekete er ef. (1992) and
Romero and Lopez- Gomi (1999), respectively. The two methods were applied on milk fat. Unlike
Listeria sp., Brucella sp. has a very affinity for the fat phase of milk, so that after chemical extraction,
Brucella cells adhere to the interphase. In fact, centrifigation of the milk and subsequent plating of the
upper cream phase is a frequently applied classical bacteriological method for detection of
Brucella sp. in milk (Rijpens ef af., 1996).

These methods of DNA extraction depend upon that the Brucella cell wall is highly resistant to
non-ionic detergents, EDT A and Tris, therefore the use of high concentrations of SDS, proteinase K
and high temperatures of incubation was necessary for the efficient extraction of Brucella DNA
(Oriyon and Berman, 1982).
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Table 2: Results of PCR on milk samples of obligatory slaughtered cattle, buffaloes and sheep suspected for brucellosis.
N.B: DNA extraction was according to the second method (Romero and Lopez-Goni, 1999)

Species Test Milk PCR.
Cattle (32) Nao. 13.0
(%%) 40.6
BRuffaloes (300 Nao. 2.0
(%) 30.0
Sheep (30) Nao. 16.0
(%) 53.3
Total (92) Nao. 380
(%) 41.3

The second method was proved simpler and efficient due to the appearance of sharp bands of
highly concentrated DNA of low protein contamination and low RNA content.

Figure 5 demonstrates the ¢lectropheretic picture of product of DNA amplification of Brucella
DNA using P5 + P8 primers {725 bp) while, Fig. 6 shows, the product of the 2nd PCR amplification
of the 1st PCR product using P6 + P7 primers (677 bp).

From these investigations, it could be concluded that using nested PCR as confirmatory test for
detection of susceptible dairy ammals, 1s of great value to avoid condemnation of false positive
reactors, which reflects economically on animal resources. In addition, laboratory identification and
typing of Brucella species based on biochemical and serological tests is a time consuming process.
Selection of single set or mixture of primers from hyper variable regions of Brucelia genome to allow
rapid differentiation between Brucella species will be a good point for following research studies.
Further investigations on the Restriction Fragment Length Polymorphism (RFLP) and southern blot
hybridization technique to confirm Bricella specific identity of amplified products are needed.
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